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The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where:
x the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z the third digit is incremented when editorial only changes have been incorporated in the document.



Release 16 33 3GPP TS 38.331 V16.3.1 (2021-01)

1

Scope

The present document specifies the Radio Resource Control protocol for the radio interface between UE and NG-RAN.

The scope of the present document also includes:

the radio related information transported in a transparent container between source gNB and target gNB upon
inter gNB handover;

the radio related information transported in a transparent container between a source or target gNB and another
system upon inter RAT handover.

the radio related information transported in a transparent container between a source eNB and target gNB during
E-UTRA-NR Dual Connectivity.

The RRC protocol is also used to configure the radio interface between an IAB-node and its parent node [2].
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3
3.1

Definitions, symbols and abbreviations

Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

BH RLC channel: An RLC channel between two nodes, which is used to transport backhaul packets.

CEIL: Mathematical function used to 'round up' i.e. to the nearest integer having a higher or equal value.

DAPS bearer: a bearer whose radio protocols are located in both the source gNB and the target gNB during DAPS
handover to use both source gNB and target gNB resources.
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Dedicated signalling: Signalling sent on DCCH logical channel between the network and a single UE.

Dormant BWP: The dormant BWP is one of downlink BWPs configured by the network via dedicated RRC signalling.
In the dormant BWP, the UE stops monitoring PDCCH on/for the SCell, but continues performing CSI measurements,
Automatic Gain Control (AGC) and beam management, if configured. For each serving cell other than the SpCell or
PUCCH SCell, the network may configure one BWP as a dormant BWP.

Field: The individual contents of an information element are referred to as fields.
FLOOR: Mathematical function used to round down' i.e. to the nearest integer having a lower or equal value.

Global cell identity: An identity to uniquely identifying an NR cell. It is consisted of cellldentity and plmn-Identity of
the first PLMN-Identity in plmn-IdentityList in SIB1.

Information element: A structural element containing single or multiple fields is referred as information element.

NPN-only Cell: A cell that is only available for normal service for NPNs' subscriber. An NPN-capable UE determines
that a cell is NPN-only Cell by detecting that the cellReservedForOtherUse IE is set to true while the npn-
IdentityInfoList IE is present in CellAccessRelatedInfo.

NR sidelink communication: AS functionality enabling at least V2X Communication as defined in TS 23.287 [55],
between two or more nearby UEs, using NR technology but not traversing any network node.

PNI-NPN identity: an identifier of a PNI-NPN comprising of a PLMN ID and a CAG -ID combination.

Primary Cell: The MCG cell, operating on the primary frequency, in which the UE either performs the initial
connection establishment procedure or initiates the connection re-establishment procedure.

Primary SCG Cell: For dual connectivity operation, the SCG cell in which the UE performs random access when
performing the Reconfiguration with Sync procedure.

Primary Timing Advance Group: Timing Advance Group containing the SpCell.
PUCCH SCell: An SCell configured with PUCCH.
PUSCH-Less SCell: An SCell configured without PUSCH.

RLC bearer configuration: The lower layer part of the radio bearer configuration comprising the RL.C and logical
channel configurations.

Secondary Cell: For a UE configured with CA, a cell providing additional radio resources on top of Special Cell.

Secondary Cell Group: For a UE configured with dual connectivity, the subset of serving cells comprising of the
PSCell and zero or more secondary cells.

Serving Cell: For a UE in RRC_CONNECTED not configured with CA/DC there is only one serving cell comprising
of the primary cell. For a UE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote
the set of cells comprising of the Special Cell(s) and all secondary cells.

SNPN identity: an identifier of an SNPN comprising of a PLMN ID and an NID combination.

Special Cell: For Dual Connectivity operation the term Special Cell refers to the PCell of the MCG or the PSCell of the
SCG, otherwise the term Special Cell refers to the PCell.

Split SRB: In MR-DC, an SRB that supports transmission via MCG and SCG as well as duplication of RRC PDUs as
defined in TS 37.340 [41].

SSB Frequency: Frequency referring to the position of resource element RE=#0 (subcarrier #0) of resource block
RB#10 of the SS block.

UE Inactive AS Context: UE Inactive AS Context is stored when the connection is suspended and restored when the
connection is resumed. It includes information as defined in clause 5.3.8.3.

V2X sidelink communication: AS functionality enabling V2X Communication as defined in TS 23.285 [56], between
nearby UEs, using E-UTRA technology but not traversing any network node.



Release 16 37 3GPP TS 38.331 V16.3.1 (2021-01)

3.2 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905 [1].

5GC 5G Core Network

ACK Acknowledgement

AM Acknowledged Mode

ARQ Automatic Repeat Request

AS Access Stratum

ASN.1 Abstract Syntax Notation One

BAP Backhaul Adaptation Protocol

BCD Binary Coded Decimal

BH Backhaul

BLER Block Error Rate

BWP Bandwidth Part

CA Carrier Aggregation

CAG Closed Access Group

CAG-ID Closed Access Group Identifier

CAPC Channel Access Priority Class

CBR Channel Busy Ratio

CCCH Common Control Channel

CG Cell Group

CHO Conditional Handover

CLI Cross Link Interference

CMAS Commercial Mobile Alert Service

CP Control Plane

CPC Conditional PSCell Change

C-RNTI Cell RNTI

CSI Channel State Information

DAPS Dual Active Protocol Stack

DC Dual Connectivity

DCCH Dedicated Control Channel

DCI Downlink Control Information

DCP DCI with CRC scrambled by PS-RNTI
DFN Direct Frame Number

DL Downlink

DL-PRS Downlink Positioning Reference Signal
DL-SCH Downlink Shared Channel

DM-RS Demodulation Reference Signal

DRB (user) Data Radio Bearer

DRX Discontinuous Reception

DTCH Dedicated Traffic Channel

EN-DC E-UTRA NR Dual Connectivity with E-UTRA connected to EPC
EPC Evolved Packet Core

EPS Evolved Packet System

ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved Universal Terrestrial Radio Access

E-UTRA/5GC E-UTRA connected to 5GC
E-UTRA/EPC E-UTRA connected to EPC

E-UTRAN Evolved Universal Terrestrial Radio Access Network
FDD Frequency Division Duplex

FFS For Further Study

GERAN GSM/EDGE Radio Access Network

GNSS Global Navigation Satellite System

GSM Global System for Mobile Communications

HARQ Hybrid Automatic Repeat Request

HRNN Human Readable Network Name

IAB Integrated Access and Backhaul

IAB-DU IAB-node DU
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IAB-MT
IDC

IE

IMSI
kB

L1

L2

L3

LBT
MAC
MCG
MDT
MIB
MPE
MR-DC
N/A
NE-DC
(NG)EN-DC
NGEN-DC
NID
NPN
NR-DC
NR/5GC
PCell
PDCP
PDU
PLMN
PNI-NPN
posSIB
PRS
PSCell
PWS
QoS
RAN
RAT
RLC
RMTC
RNA
RNTI
ROHC
RPLMN
RRC
RS
SBAS
SCell
SCG
SCS
SEN
SFTD
SI

SIB

SL
SLSS
SNPN
SpCell
SRB
SRS
SSB
TAG
TDD
™

IAB Mobile Termination

In-Device Coexistence

Information element

International Mobile Subscriber Identity
Kilobyte (1000 bytes)

Layer 1

Layer 2

Layer 3

Listen Before Talk

Medium Access Control

Master Cell Group

Minimization of Drive Tests

Master Information Block

Maximum Permissible Exposure
Multi-Radio Dual Connectivity

Not Applicable

NR E-UTRA Dual Connectivity
E-UTRA NR Dual Connectivity (covering E-UTRA connected to EPC or 5GC)
E-UTRA NR Dual Connectivity with E-UTRA connected to 5GC
Network Identifier

Non-Public Network

NR-NR Dual Connectivity

NR connected to 5GC

Primary Cell

Packet Data Convergence Protocol
Protocol Data Unit

Public Land Mobile Network

Public Network Integrated Non-Public Network
Positioning SIB

Positioning Reference Signal
Primary SCG Cell

Public Warning System

Quality of Service

Radio Access Network

Radio Access Technology

Radio Link Control

RSSI Measurement Timing Configuration
RAN-based Notification Area

Radio Network Temporary Identifier
Robust Header Compression
Registered Public Land Mobile Network
Radio Resource Control

Reference Signal

Satellite Based Augmentation System
Secondary Cell

Secondary Cell Group

Subcarrier Spacing

System Frame Number

SEN and Frame Timing Difference
System Information

System Information Block

Sidelink

Sidelink Synchronisation Signal
Stand-alone Non-Public Network
Special Cell

Signalling Radio Bearer

Sounding Reference Signal
Synchronization Signal Block
Timing Advance Group

Time Division Duplex

Transparent Mode
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UE User Equipment

UL Uplink

UM Unacknowledged Mode
UP User Plane

In the ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNT1I.

4 General

4.1 Introduction

This specification is organised as follows:
- clause 4.2 describes the RRC protocol model;
- clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers;
- clause 4.4 lists the RRC functions;
- clause 5 specifies RRC procedures, including UE state transitions;
- clause 6 specifies the RRC messages in ASN.1 and description;
- clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;
- clause 8 specifies the encoding of the RRC messages;
- clause 9 specifies the specified and default radio configurations;
- clause 10 specifies generic error handling;
- clause 11 specifies the RRC messages transferred across network nodes;

- clause 12 specifies the UE capability related constraints and performance requirements.

4.2 Architecture

4.2.1 UE states and state transitions including inter RAT

A UE is either in RRC_CONNECTED state or in RRC_INACTIVE state when an RRC connection has been
established. If this is not the case, i.e. no RRC connection is established, the UE is in RRC_IDLE state. The RRC states
can further be characterised as follows:

- RRC_IDLE:

- A UE specific DRX may be configured by upper layers;

- UE controlled mobility based on network configuration;

- The UE:
- Monitors Short Messages transmitted with P-RNTT over DCI (see clause 6.5);
- Monitors a Paging channel for CN paging using 5G-S-TMSI;
- Performs neighbouring cell measurements and cell (re-)selection;
- Acquires system information and can send SI request (if configured).

- Performs logging of available measurements together with location and time for logged measurement
configured UEs.

- RRC_INACTIVE:

- A UE specific DRX may be configured by upper layers or by RRC layer;
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UE controlled mobility based on network configuration;

The UE stores the UE Inactive AS context;

A RAN-based notification area is configured by RRC layer;

The UE:

Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);
Monitors a Paging channel for CN paging using 5G-S-TMSI and RAN paging using fulll-RNTT;
Performs neighbouring cell measurements and cell (re-)selection;

Performs RAN-based notification area updates periodically and when moving outside the configured
RAN-based notification area;

Acquires system information and can send SI request (if configured).

Performs logging of available measurements together with location and time for logged measurement
configured UEs.

- RRC_CONNECTED:

The UE stores the AS context;

Transfer of unicast data to/from UE;

At lower layers, the UE may be configured with a UE specific DRX;

For UEs supporting CA, use of one or more SCells, aggregated with the SpCell, for increased bandwidth;

For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

Network controlled mobility within NR and to/from E-UTRA;

The UE:

Monitors Short Messages transmitted with P-RNTT over DCI (see clause 6.5), if configured;

Monitors control channels associated with the shared data channel to determine if data is scheduled for it;
Provides channel quality and feedback information;

Performs neighbouring cell measurements and measurement reporting;

Acquires system information;

Performs immediate MDT measurement together with available location reporting.

Figure 4.2.1-1 illustrates an overview of UE RRC state machine and state transitions in NR. A UE has only one RRC
state in NR at one time.
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Figure 4.2.1-1: J\L state machine and state transitions in NR

Figure 4.2.1-2 illustrates an overview of UE]state machine and state transitions in NR as well as the mobility procedures
supported between NR/5GC E-UTRA/EPC jnd E-UTRA/5GC.
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Figure 4.2.1-2: UE state machineland state transitions between NR/5GC, E-UTRA/EPC and E-
UTRA/5GC

4.2.2 Signalling radio beﬂrers

"Signalling Radio Bearers" (SRBs) are defined as Radio Bearers (RBs) that are used only for the transmission of RRC
and NAS messages. More specifically, the fpllowing SRBs are defined:

- SRBO is for RRC messages using the CCCH logical channel;

[
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- SRBI is for RRC messages (which may include a piggybacked NAS message) as well as for NAS messages
prior to the establishment of SRB2, all using DCCH logical channel;

- SRB2 is for NAS messages and for RRC messages which include logged measurement information, all using
DCCH logical channel. SRB2 has a lower priority than SRB1 and may be configured by the network after AS
security activation;

- SRB3is for specific RRC messages when UE is in (NG)EN-DC or NR-DC, all using DCCH logical channel.

In downlink, piggybacking of NAS messages is used only for one dependant (i.e. with joint success/failure) procedure:
bearer establishment/modification/release. In uplink piggybacking of NAS message is used only for transferring the
initial NAS message during connection setup and connection resume.

NOTE 1: The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not
include any RRC protocol control information.

Once AS security is activated, all RRC messages on SRB1, SRB2 and SRB3, including those containing NAS
messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering
to the NAS messages, see TS 24.501 [23].

Split SRB is supported for all the MR-DC options in both SRB1 and SRB2 (split SRB is not supported for SRB0 and
SRB3).

For operation with shared spectrum channel access, SRBO, SRB1 and SRB3 are assigned with the highest priority
Channel Access Priority Class (CAPC), (i.e. CAPC = 1) while CAPC for SRB2 is configurable.

4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offers the following services to upper layers:
- Broadcast of common control information;
- Notification of UEs in RRC_IDLE, e.g. about a mobile terminating call;
- Notification of UEs about ETWS and/or CMAS;
- Transfer of dedicated signalling;

- Broadcast of positioning assistance data.

4.3.2 Services expected from lower layers

In brief, the following are the main services that RRC expects from lower layers:

- Integrity protection, ciphering and loss-less in-sequence delivery of information without duplication;

4.4 Functions

The RRC protocol includes the following main functions:
- Broadcast of system information:
- Including NAS common information;

- Information applicable for UEs in RRC_IDLE and RRC_INACTIVE (e.g. cell (re-)selection parameters,
neighbouring cell information) and information (also) applicable for UEs in RRC_CONNECTED (e.g.
common channel configuration information);

- Including ETWS notification, CMAS notification;
- Including positioning assistance data.

- RRC connection control:
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- Paging;

- Establishment/modification/suspension/resumption/release of RRC connection, including e.g.
assignment/modification of UE identity (C-RNTI, fulll-RNTI, etc.),
establishment/modification/suspension/resumption/release of SRBs (except for SRB0);

- Access barring;

- Initial AS security activation, i.e. initial configuration of AS integrity protection (SRBs, DRBs) and AS
ciphering (SRBs, DRBs);

- RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated AS security
handling, i.e. key/algorithm change, specification of RRC context information transferred between network
nodes;

- Establishment/modification/suspension/resumption/release of RBs carrying user data (DRBs);

- Radio configuration control including e.g. assignment/modification of ARQ configuration, HARQ
configuration, DRX configuration;

- In case of DC, cell management including e.g. change of PSCell, addition/modification/release of SCG
cell(s);

- In case of CA, cell management including e.g. addition/modification/release of SCell(s);

- QoS control including assignment/ modification of semi-persistent scheduling (SPS) configuration and
configured grant configuration for DL and UL respectively, assignment/ modification of parameters for UL
rate control in the UE, i.e. allocation of a priority and a prioritised bit rate (PBR) for each RB of UE and
logical channel of IAB-MT.

- Recovery from radio link failure.
- Inter-RAT mobility including e.g. AS security activation, transfer of RRC context information;
- Measurement configuration and reporting:

- Establishment/modification/release of measurement configuration (e.g. intra-frequency, inter-frequency and
inter- RAT measurements);

- Setup and release of measurement gaps;
- Measurement reporting.
- Configuration of BAP entity and BH RLC channels for the support of IAB-node.

- Other functions including e.g. generic protocol error handling, transfer of dedicated NAS information, transfer of
UE radio access capability information.

- Support of self-configuration and self-optimisation.

- Support of measurement logging and reporting for network performance optimisation, as specified in TS 37.320
[61].

5 Procedures

5.1 General
51.1 Introduction

This clause covers the general requirements.

5.1.2 General requirements

The UE shall:
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1> process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed
before starting the processing of a subsequent message;

NOTE: Network may initiate a subsequent procedure prior to receiving the UE's response of a previously initiated
procedure.

1> within a clause execute the steps according to the order specified in the procedural description;
1> consider the term 'radio bearer' (RB) to cover SRBs and DRBs unless explicitly stated otherwise;

1> set the rrc-Transactionldentifier in the response message, if included, to the same value as included in the
message received from the network that triggered the response message;

1> upon receiving a choice value set to setup:

2> apply the corresponding received configuration and start using the associated resources, unless explicitly
specified otherwise;

1> upon receiving a choice value set to release:
2> clear the corresponding configuration and stop using the associated resources;

1> in case the size of a list is extended, upon receiving an extension field comprising the entries in addition to the
ones carried by the original field (regardless of whether the network signals more entries in total); apply the
following generic behaviour unless explicitly stated otherwise:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintaining the order among both the original and the additional entries;

2> for the combined list, created according to the previous, apply the same behaviour as defined for the original
field.

5.1.3 Requirements for UE in MR-DC

In this specification, the UE considers itself to be in:

- EN-DC, if and only if it is configured with nr-SecondaryCellGroupConfig according to TS 36.331[10], and it is
connected to EPC,

- NGEN-DC, if and only if it is configured with nr-SecondaryCellGroupConfig according to TS 36.331[10], and it
is connected to 5GC,

- NE-DC, if and only if it is configured with mrdc-SecondaryCellGroup set to eutra-SCG,
- NR-DC, if and only if it is configured with mrdc-SecondaryCellGroup set to nr-SCG,
- MR-DC, if and only if it is in (NG)EN-DC, NE-DC or NR-DC.

NOTE: This use of these terms deviates from the definition in TS 37.340 [41] and other specifications. In TS
37.340, these terms include also the case where the UE is configured with E-UTRA or NR MCG only (i.e.
no NR or E-UTRA SCG) but with one or more bearers terminated in a secondary node (i.e. using NR
PDCP).

The UE in (NG)EN-DC only executes a sub-clause of clause 5 in this specification when the subclause:
- isreferred to from a subclause under execution, either in this specification or in TS 36.331 [10]; or
- applies to a message received on SRB3 (if SRB3 is established); or
- applies to field(s), IE(s), UE variable(s) or timer(s) in this specification that the UE is configured with.

When executing a subclause of clause 5 in this specification, the UE follows the requirements in clause 5.1.2 and in all
subclauses of this specification applicable to the messages (including processing time requirements), fields, IEs, timers
and UE variables indicated in the subclause under execution.
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5.2

System information

521 Introduction

System Information (SI) is divided into the MIB and a number of SIBs and posSIBs where:

the MIB is always transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms (TS
38.212 [17], clause 7.1) and it includes parameters that are needed to acquire SIB1 from the cell. The first
transmission of the MIB is scheduled in subframes as defined in TS 38.213 [13], clause 4.1 and repetitions are
scheduled according to the period of SSB;

the SIB1 is transmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition
periodicity within 160 ms as specified in TS 38.213 [13], clause 13. The default transmission repetition
periodicity of SIB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation.
For SSB and CORESET multiplexing pattern 1, SIBI repetition transmission period is 20 ms. For SSB and
CORESET multiplexing pattern 2/3, SIB1 transmission repetition period is the same as the SSB period (TS
38.213 [13], clause 13). SIBI includes information regarding the availability and scheduling (e.g. mapping of
SIBs to SI message, periodicity, SI-window size) of other SIBs with an indication whether one or more SIBs are
only provided on-demand and, in that case, the configuration needed by the UE to perform the SI request. SIB1
is cell-specific SIB;

SIBs other than SIB1 and posSIBs are carried in SystemInformation (SI) messages, which are transmitted on the
DL-SCH. Only SIBs or posSIBs having the same periodicity can be mapped to the same SI message. SIBs and
posSIBs are mapped to the different ST messages. Each SI message is transmitted within periodically occurring
time domain windows (referred to as SI-windows with same length for all ST messages). Each SI message is
associated with an SI-window and the SI-windows of different ST messages do not overlap. That is, within one
SI-window only the corresponding SI message is transmitted. An SI message may be transmitted a number of
times within the SI-window. Any SIB or posSIB except SIB1 can be configured to be cell specific or area
specific, using an indication in SIB1. The cell specific SIB is applicable only within a cell that provides the SIB
while the area specific SIB is applicable within an area referred to as SI area, which consists of one or several
cells and is identified by systemInformationArealD;

The mapping of SIBs to SI messages is configured in schedulingInfoList, while the mapping of posSIBs to SI
messages is configured in pos-SchedulingInfoList. Each SIB is contained only in a single SI message and each
SIB and posSIB is contained at most once in that SI message;

For a UE in RRC_CONNECTED, the network can provide system information through dedicated signalling
using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space
configured to monitor system information, paging, or upon request from the UE.

For PSCell and SCells, the network provides the required SI by dedicated signalling, i.e. within an
RRCReconfiguration message. Nevertheless, the UE shall acquire MIB of the PSCell to get SEN timing of the
SCG (which may be different from MCG). Upon change of relevant SI for SCell, the network releases and adds
the concerned SCell. For PSCell, the required SI can only be changed with Reconfiguration with Sync.

NOTE: The physical layer imposes a limit to the maximum size a SIB can take. The maximum SIBI or SI

message size is 2976 bits.
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522 System information acquisition

5.2.2.1 General UE requirements
,LJ_E| Network
e MIB
SIB1

SystemInformationRequest

SystemInformation messages
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]

Figure 5.2.2.1-1: System information acquisition

The UE applies the ST acquisition procedure to acquire the AS, NAS- and positioning assistance data information. The
procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.

The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through
SIB4, SIB5 (if the UE supports E-UTRA), SIB11 (if the UE is configured for idle/inactive measurements), SIB12 (if UE
is capable of NR sidelink communication and is configured by upper layers to receive or transmit NR sidelink
communication), and SIB13, SIB14 (if UE is capable of V2X sidelink communication and is configured by upper layers
to receive or transmit V2X sidelink communication).

5.2.2.2 SIB validity and need to (re)-acquire SIB
5.2.2.2.1 SIB validity

The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on),
cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network
from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS
notification, upon receiving request (e.g., a positioning request) from upper layers; and whenever the UE does not have
a valid version of a stored SIB or posSIB or a valid version of a requested SIB.

When the UE acquires a MIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE
stores the acquired SIB, then the UE shall store the associated areaScope, if present, the first PLMN-Identity in the
PLMN-IdentityInfoList for non-NPN-only cells or the first NPN identity (SNPN identity in case of SNPN, or PNI-NPN
identity in case of PNI-NPN) in the NPN-IdentityInfoList for NPN-only cells, the cellldentity, the
systemInformationArealD, if present, and the valueTag, if present, as indicated in the si-SchedulingInfo for the SIB. If
the UE stores the acquired posSIB, then the UE shall store the associated areaScope, if present, the cellldentity, the
systemInformationArealD, if present, the valueTag, if provided in assistanceDataSIB-Element, and the expirationTime if
provided in assistanceDataSIB-Element. The UE may use a valid stored version of the ST except MIB, SIB1, SIB6, SIB7
or SIB8 e.g. after cell re-selection, upon return from out of coverage or after the reception of SI change indication. The
valueTag and expirationTime for posSIB is optionally provided in assistanceDataSIB-Element, as specified in TS
37.355 [49].

NOTE: The storage and management of the stored SIBs in addition to the SIBs valid for the current serving cell is
left to UE implementation.

The UE shall:
1> delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1> for each stored version of a SIB:

2> if the areaScope is associated and its value for the stored version of the SIB is the same as the value received
in the si-SchedulingInfo for that SIB from the serving cell:

3> if the UE is NPN capable and the cell is an NPN-only cell and the first NPN identity included in the
NPN-IdentityInfoList, the systemInformationArealD and the valueTag that are included in the si-
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SchedulingInfo for the SIB received from the serving cell are identical to the NPN identity, the
systemInformationArealD and the valueTag associated with the stored version of that SIB:

4> consider the stored SIB as valid for the cell;

3> else if the first PLMN-Identity included in the PLMN-IdentityInfoList, the systemInformationArealD and
the valueTag that are included in the si-SchedulingInfo for the SIB received from the serving cell are
identical to the PLMN-Identity, the systemInformationArealD and the valueTag associated with the stored
version of that SIB:

4> consider the stored SIB as valid for the cell;

2> if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in the
si-SchedulingInfo for that SIB from the serving cell:

3> if the UE is NPN capable and the cell is an NPN-only cell and the first NPN identity in the NPN-
IdentityInfoList, the cellldentity and valueTag that are included in the si-SchedulingInfo for the STB
received from the serving cell are identical to the NPN identity, the cellldentity and the valueTag
associated with the stored version of that SIB:

4> consider the stored SIB as valid for the cell;

3> else if the first PLMN-Identity in the PLMN-IdentityInfoList, the cellldentity and valueTag that are
included in the si-SchedulingInfo for the SIB received from the serving cell are identical to the PLMN-
Identity, the cellldentity and the valueTag associated with the stored version of that SIB:

4> consider the stored SIB as valid for the cell;
1> for each stored version of a posSIB:

2> if the areaScope is associated and its value for the stored version of the posSIB is the same as the value
received in the posSIB-MappingInfo for that posSIB from the serving cell:

3> if the systemInformationArealD included in the si-SchedulingInfo and the valueTag (if available) [49] for
the posSIB received from the serving cell are identical to the systemInformationArealID and the valueTag
(if available) associated with the stored version of that posSIB; and if the expirationTime [49] associated
with the stored posSIB has not been expired:

4> consider the stored posSIB as valid for the cell;

2> if the areaScope is not present for the stored version of the posSIB and the areaScope value is not included in
the posSIB-MappingInfo for that posSIB from the serving cell:

3> if the cellldentity and the valueTag (if available) [49] for the posSIB received from the serving cell are
identical to the cellldentity and the valueTag (if available) associated with the stored version of that
posSIB; and if the expirationTime [49] associated with the stored posSIB has not been expired:

4> consider the stored posSIB as valid for the cell;
5.2.2.2.2 Sl change indication and PWS notification

A modification period is used, i.e. updated SI message (other than SI message for ETWS, CMAS and positioning
assistance data) is broadcasted in the modification period following the one where SI change indication is transmitted.
The modification period boundaries are defined by SFN values for which SFN mod m = 0, where m is the number of
radio frames comprising the modification period. The modification period is configured by system information. The UE
receives indications about SI modifications and/or PWS notifications using Short Message transmitted with P-RNTI
over DCI (see clause 6.5). Repetitions of SI change indication may occur within preceding modification period. SI
change indication is not applicable for ST messages containing posSIBs.

UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for ST change indication in its own paging occasion every
DRX cycle. UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per
modification period if the UE is provided with common search space, including pagingSearchSpace, searchSpaceSIB1
and searchSpaceOtherSystemInformation, on the active BWP to monitor paging, as specified in TS 38.213 [13], clause
13.
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ETWS or CMAS capable UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS
notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEs in RRC_CONNECTED shall
monitor for indication about PWS notification in any paging occasion at least once every defaultPagingCycle if the UE
is provided with common search space, including pagingSearchSpace, searchSpaceSIB1 and
searchSpaceOtherSystemInformation, on the active BWP to monitor paging.

For Short Message reception in a paging occasion, the UE monitors the PDCCH monitoring occasion(s) for paging as
specified in TS 38.304 [20] and TS 38.213 [13].

If the UE receives a Short Message, the UE shall:

1> if the UE is ETWS capable or CMAS capable, the etwsAndCmasIndication bit of Short Message is set, and the
UE is provided with searchSpaceSIB1 and searchSpaceOtherSystemInformation on the active BWP or the initial
BWP:

2> immediately re-acquire the SIBI;

2> if the UE is ETWS capable and si-SchedulingInfo includes scheduling information for SIB6:
3> acquire SIB6, as specified in sub-clause 5.2.2.3.2, immediately;

2> if the UE is ETWS capable and si-SchedulingInfo includes scheduling information for SIB7:
3> acquire SIB7, as specified in sub-clause 5.2.2.3.2, immediately;

2> if the UE is CMAS capable and si-SchedulingInfo includes scheduling information for SIBS:
3> acquire SIB8, as specified in sub-clause 5.2.2.3.2, immediately;

NOTE: In case SIB6, SIB7, or SIB8 overlap with a measurement gap it is left to UE implementation how to
immediately acquire SIB6, SIB7, or SIBS.

1> if the systemInfoModification bit of Short Message is set:

2> apply the SI acquisition procedure as defined in sub-clause 5.2.2.3 from the start of the next modification
period.

5.2.2.3 Acquisition of System Information
5.2.23.1 Acquisition of MIB and SIB1
The UE shall:
1> apply the specified BCCH configuration defined in 9.1.1.1;
1> if the UE is in RRC_IDLE or in RRC_INACTIVE; or
1> if the UE is in RRC_CONNECTED while T311 is running:
2> acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2> if the UE is unable to acquire the MIB;
3> perform the actions as specified in clause 5.2.2.5;
2> else:
3> perform the actions specified in clause 5.2.2.4.1.

1> if the UE is in RRC_CONNECTED with an active BWP with common search space configured by
searchSpaceSIB1 and pagingSearchSpace and has received an indication about change of system information; or

1> if the UE is in RRC_CONNECTED with an active BWP with common search space configured by
searchSpaceSIB1 and the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of
one or several required SIB(s), in accordance with sub-clause 5.2.2.1, and, UE has not acquired SIB1 in current
modification period or if requested by upper layers; or
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1> if the UE is in RRC_IDLE or in RRC_INACTIVE; or
1> if the UE is in RRC_CONNECTED while T311 is running:

2> if ssb-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213 [13]) and if SIB1 acquisition is
required for the UE:

3> acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3> if the UE is unable to acquire the SIBI:
4> perform the actions as specified in clause 5.2.2.5;
3> else:
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.

2> else if SIB1 acquisition is required for the UE and ssb-SubcarrierOffset indicates that SIBI is not scheduled
in the cell:

3> perform the actions as specified in clause 5.2.2.5.

NOTE: The UE in RRC_CONNECTED is only required to acquire broadcasted SIB1 if the UE can acquire it
without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

5.2.2.3.2 Acquisition of an SI message

For SI message acquisition PDCCH monitoring occasion(s) are determined according to
searchSpaceOtherSystemInformation. If searchSpaceOtherSystemInformation is set to zero, PDCCH monitoring
occasions for SI message reception in SI-window are same as PDCCH monitoring occasions for SIBI where the
mapping between PDCCH monitoring occasions and SSBs is specified in TS 38.213[13]. If
searchSpaceOtherSystemInformation is not set to zero, PDCCH monitoring occasions for SI message are determined
based on search space indicated by searchSpaceOtherSystemInformation. PDCCH monitoring occasions for ST message
which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are
sequentially numbered from one in the ST window. The [xxN+K]® PDCCH monitoring occasion (s) for SI message in
SI-window corresponds to the K™ transmitted SSB, where x =0, 1, ...X-1, K=1, 2, ...N, N is the number of actual
transmitted SSBs determined according to ssb-PositionsInBurst in SIB1 and X is equal to CEIL(number of PDCCH
monitoring occasions in SI-window/N). The actual transmitted SSBs are sequentially numbered from one in ascending
order of their SSB indexes. The UE assumes that, in the ST window, PDCCH for an SI message is transmitted in at least
one PDCCH monitoring occasion corresponding to each transmitted SSB and thus the selection of SSB for the reception
SI messages is up to UE implementation.

When acquiring an SI message, the UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:
2> if the concerned SI message is configured in the schedulingInfoList:

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the list
of SI messages configured by schedulingInfoList in si-SchedulingInfo in SIB1;

3> determine the integer value x = (n — 1) x w, where w is the si-WindowLength;

3> the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T =
FLOOR(x/N), where T is the si-Periodicity of the concerned SI message and N is the number of slots in a
radio frame as specified in TS 38.213 [13];

2> else if the concerned SI message is configured in the pos-SchedulingInfoList and offsetToSI-Used is not
configured:

3> create a concatented list of SI messages by appending the pos-SchedulingInfoList in posSI-SchedulingInfo
in SIB1 to schedulingInfoList in si-SchedulingInfo in SIB1

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the
concatenated list;
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3> determine the integer value x = (n — 1) x w, where w is the si-WindowLength;

3> the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T =
FLOOR(x/N), where T is the posSI-Periodicity of the concerned SI message and N is the number of slots
in a radio frame as specified in TS 38.213 [13];

2> else if the concerned ST message is configured by the pos-SchedulingInfoList and offsetToSI-Used is
configured:

3> determine the number m which corresponds to the number of ST messages with an associated si-
Periodicity of 8 radio frames (80 ms), configured by schedulingInfoList in SIB1;

3> for the concerned SI message, determine the number n which corresponds to the order of entry in the list
of SI messages configured by pos-SchedulingInfoList in SIB1;

3> determine the integer value x =m x w + (n — 1) X w, where w is the si-WindowLength

3> the SI-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T =
FLOOR(x/N), where T is the posSI-Periodicity of the concerned SI message and N is the number of slots
in a radio frame as specified in TS 38.213 [13];

1> receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTTI in the PDCCH monitoring occasion(s) for SI
message acquisition, from the start of the SI-window and continue until the end of the SI-window whose
absolute length in time is given by si-WindowLength, or until the SI message was received,;

1> if the ST message was not received by the end of the SI-window, repeat reception at the next SI-window occasion
for the concerned SI message in the current modification period;

NOTE 1: The UE is only required to acquire broadcasted SI message if the UE can acquire it without disrupting
unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

NOTE 2: The UE is not required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted
SSB in SI-window.

NOTE 3: If the concerned SI message was not received in the current modification period, handling of SI message
acquisition is left to UE implementation.

NOTE 4: A UE in RRC_CONNECTED may stop the PDCCH monitoring during the SI window for the concerned
SI message when the requested SIB(s) are acquired.

1> perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.
5.2.2.3.3 Request for on demand system information
The UE shall:

1> if SIB1 includes si-SchedulingInfo containing si-RequestConfigSUL and criteria to select supplementary uplink
as defined in TS 38.321[13], clause 5.1.1 is met:

2> trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with
[3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfigSUL corresponding to the ST
message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to
notBroadcasting;

2> if acknowledgement for SI request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;

1> else if SIB1 includes si-SchedulingInfo containing si-RequestConfig and criteria to select normal uplink as
defined in TS 38.321[13], clause 5.1.1 is met:

2> trigger the lower layer to initiate the random access procedure on normal uplink in accordance with TS
38.321 [3] using the PRACH preamble(s) and PRACH resource(s) in si-RequestConfig corresponding to the
SI message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatus is set to
notBroadcasting;
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2> if acknowledgement for SI request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> else:

2> apply the default L1 parameter values as specified in corresponding physical layer specifications except for
the parameters for which values are provided in SIBI;

2> apply the default MAC Cell Group configuration as specified in 9.2.2;
2> apply the timeAlignmentTimerCommon included in SIBI;
2> apply the CCCH configuration as specified in 9.1.1.2;
2> initiate transmission of the RRCSystemInfoRequest message in accordance with 5.2.2.3.4;
2> if acknowledgement for RRCSystemInfoRequest message is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> if cell reselection occurs while waiting for the acknowledgment for SI request from lower layers:
2> reset MAG;
2> if SIrequest is based on RRCSystemInfoRequest message:
3> release RLC entity for SRBO.
NOTE: After RACH failure for SI request it is up to UE implementation when to retry the SI request.
5.2.2.3.3a Request for on demand positioning system information
The UE shall:

1> if SIB1 includes posSI-SchedulingInfo containing posSI-RequestConfigSUL and criteria to select supplementary
uplink as defined in TS 38.321[13], clause 5.1.1 is met:

2> trigger the lower layer to initiate the Random Access procedure on supplementary uplink in accordance with
[3] using the PRACH preamble(s) and PRACH resource(s) in posSI-RequestConfigSUL corresponding to the
ST message(s) that the UE requires to operate within the cell, and for which posSI-BroadcastStatus is set to
notBroadcasting;

2> if acknowledgement for SI request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;

1> else if SIB1 includes posSI-SchedulingInfo containing posSI-RequestConfig and criteria to select normal uplink
as defined in TS 38.321[13], clause 5.1.1 is met:

2> trigger the lower layer to initiate the random access procedure on normal uplink in accordance with TS
38.321 [3] using the PRACH preamble(s) and PRACH resource(s) in posSI-RequestConfig corresponding to
the SI message(s) that the UE upper layers require for positioning operations , and for which posSI-
BroadcastStatus is set to notBroadcasting;

2> if acknowledgement for SI request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> else:

2> apply the default L1 parameter values as specified in corresponding physical layer specifications except for
the parameters for which values are provided in SIBI;

2> apply the default MAC Cell Group configuration as specified in 9.2.2;

2> apply the timeAlignmentTimerCommon included in SIBI;
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2> apply the CCCH configuration as specified in 9.1.1.2;

2> initiate transmission of the RRCSystemInfoRequest message with rrcPosSystemInfoRequest in accordance
with 5.2.2.3.4;

2> if acknowledgement for RRCSystemInfoRequest message with rrcPosSystemInfoRequest is received from
lower layers:

3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;

1> if cell reselection occurs while waiting for the acknowledgment for SI request from lower layers:

2> reset MAC;
2> if SI request is based on RRCSystemInfoRequest message with rrcPosSystemInfoRequest:
3> release RLC entity for SRBO.

NOTE: After RACH failure for SIrequest it is up to UE implementation when to retry the SI request.
52234 Actions related to transmission of RRCSysteminfoRequest message
The UE shall set the contents of RRCSystemInfoRequest message as follows:

1> if the procedure is triggered to request the required SI message(s) other than positioning:

2> set the requested-SI-List to indicate the ST message(s) that the UE requires to operate within the cell, and for
which si-BroadcastStatus is set to notBroadcasting;

1> else if the procedure is triggered to request the required SI message(s) for positioning:

2> set the requestedPosSI-List to indicate the ST message(s) that the UE upper layers require for positioning
operations, and for which posSI-BroadcastStatus is set to notBroadcasting.

The UE shall submit the RRCSystemInfoRequest message to lower layers for transmission.
5.2.2.3.5 Acquisition of SIB(s) or posSIB(s) in RRC_CONNECTED
The UE shall:

1> if the UE is in RRC_CONNECTED with an active BWP not configured with common search space with the
field searchSpaceOtherSystemInformation and the UE has not stored a valid version of a SIB, in accordance with
sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1 or if requested by
upper layers:

2> for the SI message(s) that, according to the si-SchedulingInfo or posSI-SchedulingInfo in the stored SIB1,
contain at least one required SIB or requested posSIB:

3> if onDemandSIB-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedSIBRequest message in accordance with 5.2.2.3.6;
4> start timer T350 with the timer value set to the onDemandSIB-RequestProhibitTimer;

1> else if the UE is in RRC_CONNECTED with an active BWP configured with common search space with the
field searchSpaceOtherSystemInformation and the UE has not stored a valid version of a SIB, in accordance with
sub-clause 5.2.2.2.1, of one or several required SIB(s), in accordance with sub-clause 5.2.2.1 or if requested by
upper layers:

2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required
SIB and for which si-BroadcastStatus is set to broadcasting:

3> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;

2> for the SI message(s) that, according to the si-SchedulingInfo in the stored SIB1, contain at least one required
SIB and for which si-BroadcastStatus is set to notBroadcasting:



Release 16 53 3GPP TS 38.331 V16.3.1 (2021-01)

3> if onDemandSIB-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedSIBRequest message in accordance with 5.2.2.3.6;
4> start timer T350 with the timer value set to the onDemandSIB-RequestProhibitTimer;

4> acquire the requested SI message(s) corresponding to the requested SIB(s) as defined in sub-clause
5.2.2.3.2.

2> for the SI message(s) that, according to the posSI-SchedulingInfo in the stored SIB1, contain at least one
requested posSIB and for which posSI-BroadcastStatus is set to broadcasting:

3> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;

2> for the SI message(s) that, according to the posSI-SchedulingInfo in the stored SIB1, contain at least one
requested posSIB and for which posSI-BroadcastStatus is set to notBroadcasting:

3> if onDemandSIB-Request is configured and timer T350 is not running:
4> initiate transmission of the DedicatedSIBRequest message in accordance with 5.2.2.3.6;
4> start timer T350 with the timer value set to the onDemandSIB-RequestProhibitTimer;

4> acquire the requested SI message(s) corresponding to the requested posSIB(s) as defined in sub-clause
5.2.2.3.2.

NOTE: UE may include on demand request for SIB and/or posSIB(s) in the same DedicatedSIBRequest message.
5.2.2.3.6 Actions related to transmission of DedicatedSIBRequest message
The UE shall set the contents of DedicatedSIBRequest message as follows:
1> if the procedure is triggered to request the required SIB(s):
2> include requestedSIB-List in the onDemandSIB-RequestList to indicate the requested SIB(s);
1> if the procedure is triggered to request the required posSIB(s):
2> include requestedPosSIB-List in the onDemandSIB-RequestList to indicate the requested posSIB(s).
The UE shall submit the DedicatedSIBRequest message to lower layers for transmission.
5.2.2.4 Actions upon receipt of System Information
52241 Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1> store the acquired MIB;

1> if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is
running:

2> if the cellBarred in the acquired MIB is set to barred:
3> consider the cell as barred in accordance with TS 38.304 [20];
3> if intraFreqReselection is set to notAllowed; and

3> if the cell operates in licensed spectrum or the cell belongs to a PLMN which is indicated as being
equivalent to the registered PLMN or the cell belongs to the registered SNPN of the UE:

4> consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as
specified in TS 38.304 [20].

3> else:
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4> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20].
2> else:

3> apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-
SubcarrierOffset and dmrs-TypeA-Position.

5.2.2.4.2 Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
1> store the acquired SIBI;

1> if the cellAccessRelatedInfo contains an entry of a selected SNPN or PLMN and in case of PLMN the UE is
either allowed or instructed to access the PLMN via a cell for which at least one CAG ID is broadcast:

2> in the remainder of the procedures use npn-IdentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding entry of npn-IdentityInfoList containing the selected PLMN or SNPN;

1> else if the cellAccessRelatedInfo contains an entry with the PLMN-Identity of the selected PLMN:

2> in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding PLMN-IdentityInfo containing the selected PLMN;

1> if in RRC_CONNECTED while T311 is not running:
2> disregard the frequencyBandList, if received, while in RRC_CONNECTED;
2> forward the cellldentity to upper layers;
2> forward the trackingAreaCode to upper layers;
2> forward the received posSIB-MappingInfo to upper layers, if included;
2> apply the configuration included in the servingCellConfigCommon;

2> if the UE has a stored valid version of a SIB or posSIB, in accordance with sub-clause 5.2.2.2.1, that the UE
requires to operate within the cell in accordance with sub-clause 5.2.2.1:

3> use the stored version of the required SIB or posSIB;
2> else:
3> acquire the required SIB or posSIB requested by upper layer as defined in sub-clause 5.2.2.3.5;
NOTE: Void.
1> else:

2> if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink for
TDD, or one or more of the frequency bands indicated in the frequencyBandList for uplink for FDD, and they
are not downlink only bands, and

2> if the UE is IAB-MT or supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a
supported band in the downlink for TDD, or a supported band in uplink for FDD, and

2> if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see
TS 38.101-1 [15] and TS 38.101-2 [39]) which
- is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the
initial uplink BWP), and which
- is wider than or equal to the bandwidth of the initial uplink BWP, and

2> if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration
(see TS 38.101-1 [15] and TS 38.101-2 [39]) which
- is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP), and which
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is wider than or equal to the bandwidth of the initial downlink BWP, and

2> if frequencyShift7p5khz is present and the UE supports corresponding 7.5kHz frequency shift on this band; or
frequencyShift7p5khz is not present:

3>

3>

3>

if trackingAreaCode is not provided for the selected PLMN nor the registered PLMN nor PLMN of the
equivalent PLMN list:

4> consider the cell as barred in accordance with TS 38.304 [20];
4> if intraFreqReselection is set to notAllowed:

5> consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as
specified in TS 38.304 [20];

4> else:

5> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20];

else if UE is IAB-MT and if iab-Support is not provided for the selected PLMN nor the registered PLMN
nor PLMN of the equivalent PLMN list nor the selected SNPN nor the registered SNPN:

4> consider the cell as barred for IAB-MT in accordance with TS 38.304 [20];
else:
4> apply a supported uplink channel bandwidth with a maximum transmission bandwidth which

- is contained within the carrierBandwidth indicated in uplinkConfigCommon for the SCS of the
initial uplink BWP, and which

- is wider than or equal to the bandwidth of the initial BWP for the uplink;
4> apply a supported downlink channel bandwidth with a maximum transmission bandwidth which

- is contained within the carrierBandwidth indicated in downlinkConfigCommon for the SCS of the
initial downlink BWP, and which

- is wider than or equal to the bandwidth of the initial BWP for the downlink;

4> select the first frequency band in the frequencyBandList, for FDD from frequencyBandList for uplink,
or for TDD from frequencyBandList for downlink, which the UE supports and for which the UE
supports at least one of the additionalSpectrumEmission values in nr-NS-PmaxList, if present;

4> forward the cellldentity to upper layers;

4> forward the trackingAreaCode to upper layers;

4> forward the received posSIB-MappingInfo to upper layers, if included,;

4> forward the PLMN identity or SNPN identity or PNI-NPN identity to upper layers;

4> if in RRC_INACTIVE and the forwarded information does not trigger message transmission by upper
layers:

5> if the serving cell does not belong to the configured ran-NotificationArealnfo:
6> initiate an RNA update as specified in 5.3.13.8;
4> forward the ims-EmergencySupport to upper layers, if present;
4> forward the eCallOverIMS-Support to upper layers, if present;

4> forward the UAC-AccessCategory1-SelectionAssistancelnfo or UAC-AC1-SelectAssistInfo for the
selected PLMN to upper layers, if present and set to a, b or c;

4> apply the configuration included in the servingCellConfigCommon;
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apply the specified PCCH configuration defined in 9.1.1.3;

if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE
requires to operate within the cell in accordance with sub-clause 5.2.2.1:

5> use the stored version of the required SIB;

if the UE has not stored a valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or
several required SIB(s), in accordance with sub-clause 5.2.2.1:

5> for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB
and for which si-BroadcastStatus is set to broadcasting:

6> acquire the ST message(s) as defined in sub-clause 5.2.2.3.2;

5> for the SI message(s) that, according to the si-SchedulingInfo, contain at least one required SIB
and for which si-BroadcastStatus is set to notBroadcasting:

6> trigger a request to acquire the ST message(s) as defined in sub-clause 5.2.2.3.3;
if the UE has received request from upper layers:

5> for the SI message(s) that, according to the posSI-Schedulinginfo, contain at least one requested
posSIB and for which posSI-BroadcastStatus is set to broadcasting:

6> acquire the ST message(s) as defined in sub-clause 5.2.2.3.2;

5> for the SI message(s) that, according to the posSI-Schedulinglnfo, contain at least one requested
posSIB for which posSI-BroadcastStatus is set to notBroadcasting:

6> trigger a request to acquire the ST message(s) as defined in sub-clause 5.2.2.3.3a;

apply the first listed additionalSpectrumEmission which it supports among the values included in NR-
NS-PmaxList within frequencyBandList in uplinkConfigCommon for FDD or in
downlinkConfigCommon for TDD;

if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within
NR-NS-PmaxList:

5> apply the additionalPmax for UL;

else:

5> apply the p-Max in uplinkConfigCommon for UL;

if supplementaryUplink is present in servingCellConfigCommon; and

if the UE supports one or more of the frequency bands indicated in the frequencyBandList for the
supplementaryUplink; and

if the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList for a supported
supplementary uplink band; and

if the UE supports an uplink channel bandwidth with a maximum transmission bandwith configuration
(see TS 38.101-1 [15] and TS 38.101-2 [39]) which

- is smaller than or equal to the carrierBandwidth (indicated in supplementaryUplink for the SCS of
the initial uplink BWP), and which

- is wider than or equal to the bandwidth of the initial uplink BWP of the SUL:
5> consider supplementary uplink as configured in the serving cell;

5> select the first frequency band in the frequencyBandList for the supplementaryUplink which the
UE supports and for which the UE supports at least one of the additionalSpectrumEmission values
in nr-NS-PmaxList, if present;
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5> apply a supported supplementary uplink channel bandwidth with a maximum transmission
bandwidth which

- is contained within the carrierBandwidth (indicated in supplementaryUplink for the SCS of the
initial uplink BWP), and which

- is wider than or equal to the bandwidth of the initial BWP of the SUL;

5> apply the first listed additionalSpectrumEmission which it supports among the values included in
NR-NS-PmaxList within frequencyBandList for the supplementaryUplink;

5> if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission
within NR-NS-PmaxList for the supplementaryUplink:

6> apply the additionalPmax in supplementaryUplink for SUL;
5> else:
6> apply the p-Max in supplementaryUplink for SUL,;
2> else:
3> consider the cell as barred in accordance with TS 38.304 [20]; and
3> perform barring as if intraFreqReselection is set to notAllowed,
5.2.2.4.3 Actions upon reception of SIB2
Upon receiving SIB2, the UE shall:
1> if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2> if, for the entry in frequencyBandList with the same index as the frequency band selected in clause 5.2.2.4.2,
the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList within the
frequencyBandList:

3> apply the first listed additionalSpectrumEmission which it supports among the values included in NR-NS-
PmaxList within frequencyBandList;

3> if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission within NR-
NS-PmaxList:

4> apply the additionalPmax;
3> else:
4> apply the p-Max;
3> if the UE selects a frequency band (from the procedure in clause 5.2.2.4.2) for the supplementary uplink:

4> if, for the entry in frequencyBandListSUL with the same index as the frequency band selected in
clause 5.2.2.4.2, the UE supports at least one additionalSpectrumEmission in the NR-NS-PmaxList
within the frequencyBandListSUL:

5> apply the first listed additionalSpectrumEmission which it supports among the values included in
NR-NS-PmaxList within frequencyBandListSUL;

5> if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission
within NR-NS-PmaxList:

6> apply the additionalPmax;
5> else:
6> apply the p-Max;

4> else:
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5> apply the p-Max.
2> else:
3> apply the p-Max;
52244 Actions upon reception of SIB3

No UE requirements related to the contents of this SIB3 apply other than those specified elsewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.4.5 Actions upon reception of SIB4
Upon receiving SIB4 the UE shall:
1> if in RRC_IDLE, or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2> for each entry in the interFreqCarrierFreqList:

3> select the first frequency band in the frequencyBandList, and frequencyBandListSUL, if present, which the
UE supports and for which the UE supports at least one of the additionalSpectrumEmission values in NR-
NS-PmaxList, if present:

3> if, the frequency band selected by the UE in frequencyBandList to represent a non-serving NR carrier
frequency is not a downlink only band:

4> if, for the selected frequency band, the UE supports at least one additionalSpectrumEmission in the
NR-NS-PmaxList within the frequencyBandList:

5> apply the first listed additionalSpectrumEmission which it supports among the values included in
NR-NS-PmaxList within frequencyBandList;

5> if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission
within NR-NS-PmaxList:

6> apply the additionalPmax;
5> else:
6> apply the p-Max;

5> if frequencyBandListSUL is present in SIB4 and, for the frequency band selected in
frequencyBandListSUL, the UE supports at least one additionalSpectrumEmission in the NR-NS-
PmaxList within FrequencyBandListSUL:

6> apply the first listed additionalSpectrumEmission which it supports among the values inlcuded
in NR-NS-PmaxList within frequencyBandListSUL;

6> if the additionalPmax is present in the same entry of the selected additionalSpectrumEmission
within NR-NS-PmaxList:

7> apply the additionalPmax;
6> else:
7> apply the p-Max;
5> else:
6> apply the p-Max;
4> else:
5> apply the p-Max;

1> if in RRC_IDLE or RRC_INACTIVE, and T331 is running:
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2> perform the actions as specified in 5.7.8.1a;
5.2.2.4.6 Actions upon reception of SIB5

No UE requirements related to the contents of this SIB5 apply other than those specified elsewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.4.7 Actions upon reception of SIB6
Upon receiving the SIB6 the UE shall:
1> forward the received warningType, messageldentifier and serial Number to upper layers;
5.2.2.4.8 Actions upon reception of SIB7
Upon receiving the SIB7 the UE shall:
1> if there is no current value for messageldentifier and serialNumber for SIB7; or

1> if either the received value of messageldentifier or of serialNumber, or of both messageldentifier and
serialNumber are different from the current values of messageldentifier and serialNumber for SIB7:

2> use the received values of messageldentifier and serialNumber for SIB7 as the current values of
messageldentifier and serialNumber for SIB7;

2> discard any previously buffered warningMessageSegment;
2> if all segments of a warning message have been received:
3> assemble the warning message from the received warningMessageSegment(s);

3> forward the received warning message, messageldentifier, serialNumber and dataCodingScheme to upper
layers;

3> stop reception of SIB7,;
3> discard the current values of messageldentifier and serialNumber for SIB7;
2> else:
3> store the received warningMessageSegment;
3> continue reception of SIB7;
1> else if all segments of a warning message have been received:
2> assemble the warning message from the received warningMessageSegment(s);

2> forward the received complete warning message, messageldentifier, serialNumber and dataCodingScheme to
upper layers;

2> stop reception of SIB7;

2> discard the current values of messageldentifier and serialNumber for SIB7;
1> else:

2> store the received warningMessageSegment;

2> continue reception of SIB7;

The UE should discard any stored warningMessageSegment and the current value of messageldentifier and
serialNumber for SIB7 if the complete warning message has not been assembled within a period of 3 hours.

5.2.2.4.9 Actions upon reception of SIB8

Upon receiving the SIB8 the UE shall:
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1> if the SIB8 contains a complete warning message and the complete geographical area coordinates (if any):

2> forward the received warning message, messageldentifier, serialNumber, dataCodingScheme and the
geographical area coordinates (if any) to upper layers;

2> continue reception of SIBS;
1> else:

2> if the received values of messageldentifier and serialNumber are the same (each value is the same) as a pair
for which a warning message and the geographical area coordinates (if any) are currently being assembled:

3> store the received warningMessageSegment;

3> store the received warningAreaCoordinatesSegment (if any);

3> if all segments of a warning message and geographical area coordinates (if any) have been received:
4> assemble the warning message from the received warningMessageSegment;

4> assemble the geographical area coordinates from the received warningAreaCoordinatesSegment (if
any);

4> forward the received warning message, messageldentifier, serialNumber, dataCodingScheme and
geographical area coordinates (if any) to upper layers;

4> stop assembling a warning message and geographical area coordinates (if any) for this
messageldentifier and serialNumber and delete all stored information held for it;

3> continue reception of SIBS;

2> else if the received values of messageldentifier and/or serialNumber are not the same as any of the pairs for
which a warning message is currently being assembled:

3> start assembling a warning message for this messageldentifier and serialNumber pair;

3> start assembling the geographical area coordinates (if any) for this messageldentifier and serial Number
pair;

3> store the received warningMessageSegment;
3> store the received warningAreaCoordinatesSegment (if any);
3> continue reception of SIBS;

The UE should discard warningMessageSegment and warningAreaCoordinatesSegment (if any) and the associated
values of messageldentifier and serialNumber for SIB8 if the complete warning message and the geographical area
coordinates (if any) have not been assembled within a period of 3 hours.

NOTE: The number of warning messages that a UE can re-assemble simultaneously is a function of UE
implementation.

5.2.2.4.10 Actions upon reception of SIB9
Upon receiving SIB9 with referenceTimelnfo, the UE may perform the related actions as specified in subclause 5.7.1.3.
5.2.2.4.11 Actions upon reception of SIB10
Upon receiving SIB10, the UE shall:

1> Forward the HRNN-list entries with the corresponding PNI-NPN and SNPN identities to upper layers;
5.2.2.4.12 Actions upon reception of SIB11
Upon receiving SIB11, the UE shall:

1> if in RRC_IDLE or RRC_INACTIVE, and T331 is running:
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2> perform the actions as specified in 5.7.8.1a;
5.2.2.4.13 Actions upon reception of SIB12
Upon receiving SIB12, the UE shall:

1> if the UE has stored at least one segment of SIB12 and the value tag of SIB12 has changed since a previous
segment was stored:

2> discard all stored segments;
1> store the segment;
1> if all segments have been received:
2> assemble SIB12-IEs from the received segments;
2> if sl-FreqInfoList is included in sl-ConfigCommonNR:
3> if configured to receive NR sidelink communication:

4> use the resource pool(s) indicated by sl-RxPool for NR sidelink communication reception, as specified
in 5.8.7;

3> if configured to transmit NR sidelink communication:

4> use the resource pool(s) indicated by sI-TxPoolSelectedNormal, or sl-TxPoolExceptional for NR
sidelink communication transmission, as specified in 5.8.8;

4> perform CBR measurement on the transmission resource pool(s) indicated by si-
TxPoolSelectedNormal and sl-TxPoolExceptional for NR sidelink communication transmission, as
specified in 5.5.3.1;

4> use the synchronization configuration parameters for NR sidelink communication on frequencies
included in sl-FreqInfoList, as specified in 5.8.5;

2> if sl-RadioBearerConfigList or sI-RLC-BearerConfigList is included in sl-ConfigCommonNR:
3> perform sidelink DRB reconfiguration as specified in 5.8.9.1a;

2> if sl-MeasConfigCommon is included in sl-ConfigCommonNR:
3> store the NR sidelink measurement configuration.

The UE should discard any stored segments for SIB12 if the complete SIB12 has not been assembled within a period of
3 hours. The UE shall discard any stored segments for SIB12 upon cell (re-) selection.

5.2.24.14 Actions upon reception of SIB13

Upon receiving SIB13, the UE shall perform the actions upon reception of SystemInformationBlockTypeZ21 as specified
in 5.2.2.28 in TS 36.331 [10].

5.2.2.4.15 Actions upon reception of SIB14

Upon receiving SIB14, the UE shall perform the actions upon reception of SystemInformationBlockType26 as specified
in 5.2.2.33 in TS 36.331 [10].

5.2.2.4.16 Actions upon reception of SIBpos

No UE requirements related to the contents of the SIBpos apply other than those specified elsewhere e.g. within TS
37.355 [49], and/or within the corresponding field descriptions.

5.2.25 Essential system information missing
The UE shall:

1> if in RRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
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2> if the UE is unable to acquire the MIB:
3> consider the cell as barred in accordance with TS 38.304 [20]; and
3> perform barring as if intraFreqReselection is set to allowed;
2> else if the UE is unable to acquire the SIBI:
3> consider the cell as barred in accordance with TS 38.304 [20].
3> if the cell operates in licensed spectrum and intraFreqReselection in MIB is set to notAllowed:

4> consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as
specified in TS 38.304 [20].

3> else:

4> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20].

5.3 Connection control
531 Introduction

5311 RRC connection control

RRC connection establishment involves the establishment of SRB1. The network completes RRC connection
establishment prior to completing the establishment of the NG connection, i.e. prior to receiving the UE context
information from the 5GC. Consequently, AS security is not activated during the initial phase of the RRC connection.
During this initial phase of the RRC connection, the network may configure the UE to perform measurement reporting,
but the UE only sends the corresponding measurement reports after successful AS security activation. However, the UE
only accepts a re-configuration with sync message when AS security has been activated.

Upon receiving the UE context from the 5GC, the RAN activates AS security (both ciphering and integrity protection)
using the initial AS security activation procedure. The RRC messages to activate AS security (command and successful
response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response
to the message used to activate AS security is not ciphered, while the subsequent messages (e.g. used to establish SRB2
and DRBs) are both integrity protected and ciphered. After having initiated the initial AS security activation procedure,
the network may initiate the establishment of SRB2 and DRBs, i.e. the network may do this prior to receiving the
confirmation of the initial AS security activation from the UE. In any case, the network will apply both ciphering and
integrity protection for the RRC reconfiguration messages used to establish SRB2 and DRBs. The network should
release the RRC connection if the initial AS security activation and/ or the radio bearer establishment fails. A
configuration with SRB2 without DRB or with DRB without SRB2 is not supported (i.e., SRB2 and at least one DRB
must be configured in the same RRC Reconfiguration message, and it is not allowed to release all the DRBs without
releasing the RRC Connection). For IAB-MT, a configuration with SRB2 without DRB is supported.

The release of the RRC connection normally is initiated by the network. The procedure may be used to re-direct the UE
to an NR frequency or an E-UTRA carrier frequency.

The suspension of the RRC connection is initiated by the network. When the RRC connection is suspended, the UE
stores the UE Inactive AS context and any configuration received from the network, and transits to RRC_INACTIVE
state. The RRC message to suspend the RRC connection is integrity protected and ciphered.

The resumption of a suspended RRC connection is initiated by upper layers when the UE needs to transit from
RRC_INACTIVE state to RRC_CONNECTED state or by RRC layer to perform a RNA update or by RAN paging
from NG-RAN. When the RRC connection is resumed, network configures the UE according to the RRC connection
resume procedure based on the stored UE Inactive AS context and any RRC configuration received from the network.
The RRC connection resume procedure re-activates AS security and re-establishes SRB(s) and DRB(s).

In response to a request to resume the RRC connection, the network may resume the suspended RRC connection and
send UE to RRC_CONNECTED, or reject the request to resume and send UE to RRC_INACTIVE (with a wait timer),
or directly re-suspend the RRC connection and send UE to RRC_INACTIVE, or directly release the RRC connection
and send UE to RRC_IDLE, or instruct the UE to initiate NAS level recovery (in this case the network sends an RRC
setup message).
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NOTE: In case the UE receives the configurations for NR sidelink communication via the E-UTRA, the
configurations for NR sidelink communication in SIB12 and sl-ConfigDedicatedNR within
RRCReconfiguration used in subclause 5.3 are provided by the configurations in
SystemInformationBlockType28 and sl-ConfigDedicatedNR within RRCConnectionReconfiguration as
specified in TS 36.331[10], respectively.

5.3.1.2 AS Security

AS security comprises of the integrity protection and ciphering of RRC signalling (SRBs) and user data (DRBs).

RRC handles the configuration of the AS security parameters which are part of the AS configuration: the integrity
protection algorithm, the ciphering algorithm, if integrity protection and/or ciphering is enabled for a DRB and two
parameters, namely the keySetChangelndicator and the nextHopChainingCount, which are used by the UE to determine
the AS security keys upon reconfiguration with sync (with key change), connection re-establishment and/or connection
resume.

The integrity protection algorithm is common for SRB1, SRB2, SRB3 (if configured) and DRBs configured with
integrity protection, with the same keyToUse value. The ciphering algorithm is common for SRB1, SRB2, SRB3 (if
configured) and DRBs configured with the same keyToUse value. For MR-DC, integrity protection is not enabled for
DRBs terminated in eNB. Neither integrity protection nor ciphering applies for SRBO.

NOTE 0: All DRBs related to the same PDU session have the same enable/disable setting for ciphering and the
same enable/disable setting for integrity protection, as specified in TS 33.501 [11].

RRC integrity protection and ciphering are always activated together, i.e. in one message/procedure. RRC integrity
protection and ciphering for SRBs are never de-activated. However, it is possible to switch to a'NULL' ciphering
algorithm (nea0).

The 'NULL' integrity protection algorithm (nia0) is used only for SRBs and for the UE in limited service mode, see TS
33.501 [11] and when used for SRBs, integrity protection is disabled for DRBs. In case the 'NULL' integrity protection
algorithm is used, 'NULL' ciphering algorithm is also used.

NOTE 1: Lower layers discard RRC messages for which the integrity protection check has failed and indicate the
integrity protection verification check failure to RRC.

The AS applies four different security keys: one for the integrity protection of RRC signalling (Kgrcint), one for the
ciphering of RRC signalling (Krrcenc), One for integrity protection of user data (Kuein)) and one for the ciphering of user
data (Kupenc). All four AS keys are derived from the Kgg key. The Kgng key is based on the Kamr key (as specified in TS
33.501 [11]), which is handled by upper layers.

The integrity protection and ciphering algorithms can only be changed with reconfiguration with sync. The AS keys
(Kgng, Krreini, Krrcene, Kupine and Kupenc) change upon reconfiguration with sync (if masterKeyUpdate is included), and
upon connection re-establishment and connection resume.

For each radio bearer an independent counter (COUNT, as specified in TS 38.323 [5]) is maintained for each direction.
For each radio bearer, the COUNT is used as input for ciphering and integrity protection.

It is not allowed to use the same COUNT value more than once for a given security key. As specified in TS 33.501
subclause 6.9.4.1 [11], the network is responsible for avoiding reuse of the COUNT with the same RB identity and with
the same key, e.g. due to the transfer of large volumes of data, release and establishment of new RBs, and multiple
termination point changes for RLC-UM bearers and multiple termination point changes for RLC-AM bearer with SN
terminated PDCP re-establishment (COUNT reset) due to SN only full configuration whilst the key stream inputs (i.e.
bearer ID, security key) at MN have not been updated. In order to avoid such re-use, the network may e.g. use different
RB identities for RB establishments, change the AS security key, or an RRC_CONNECTED to
RRC_IDLE/RRC_INACTIVE and then to RRC_CONNECTED transition.

In order to limit the signalling overhead, individual messages/ packets include a short sequence number (PDCP SN, as
specified in TS 38.323 [5]). In addition, an overflow counter mechanism is used: the hyper frame number (HFN, as
specified in TS 38.323 [5]). The HFN needs to be synchronized between the UE and the network.

For each SRB, the value provided by RRC to lower layers to derive the 5-bit BEARER parameter used as input for
ciphering and for integrity protection is the value of the corresponding srb-Identity with the MSBs padded with zeroes.
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For a UE provided with an sk-counter, keyToUse indicates whether the UE uses the master key (Kgg) or the secondary
key (S-Kens or S-Kgns) for a particular DRB. The secondary key is derived from the master key and sk-Counter, as
defined in TS 33.501[11]. Whenever there is a need to refresh the secondary key, e.g. upon change of MN with Kgns
change or to avoid COUNT reuse, the security key update is used (see 5.3.5.7). When the UE is in NR-DC, the network
may provide a UE configured with an SCG with an sk-Counter even when no DRB is setup using the secondary key (S-
Kgng) in order to allow the configuration of SRB3. The network can also provide the UE with an sk-Counter, even if no
SCG is configured, when using SN terminated MCG bearers.

5.3.2 Paging
5.3.2.1 General

|UE| | Network|

Paging

Figure 5.3.2.1-1: Paging
The purpose of this procedure is:
- to transmit paging information to a UE in RRC_IDLE or RRC_INACTIVE.
5.3.2.2 Initiation

The network initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified
in TS 38.304 [20]. The network may address multiple UEs within a Paging message by including one PagingRecord for
each UE.

5.3.2.3 Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1> if in RRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3> forward the ue-Identity and accessType (if present) to the upper layers;
1> if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the UE's stored fulll-RNTI:
3> if the UE is configured by upper layers with Access Identity 1:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mps-
PriorityAccess;

3> else if the UE is configured by upper layers with Access Identity 2:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mcs-
PriorityAccess;

3> else if the UE is configured by upper layers with one or more Access Identities equal to 11-15:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to
highPriorityAccess;

3> else:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-
Access;
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2> else if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3> forward the ue-Identity to upper layers and accessType (if present) to the upper layers;

3> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.
5.3.3 RRC connection establishment
5.3.3.1 General

@ Network

RRCSetupRequest

RRCSetup

<
RRCSetupComplete

3

Figure 5.3.3.1-1: RRC connection establishment, successful

@ Network

RRCSetupRequest >

RRCReject
4 .]

Figure 5.3.3.1-2: RRC connection establishment, network reject

The purpose of this procedure is to establish an RRC connection. RRC connection establishment involves SRB1
establishment. The procedure is also used to transfer the initial NAS dedicated information/ message from the UE to the
network.

The network applies the procedure e.g.as follows:
- When establishing an RRC connection;

- When UE is resuming or re-establishing an RRC connection, and the network is not able to retrieve or verify the
UE context. In this case, UE receives RRCSetup and responds with RRCSetupComplete.

5.3.3.1a Conditions for establishing RRC Connection for sidelink communication
For NR sidelink communication, an RRC connection establishment is initiated only in the following cases:

1> if configured by upper layers to transmit NR sidelink communication and related data is available for
transmission:

2> if the frequency on which the UE is configured to transmit NR sidelink communication is included in sl-
FreqInfoList within SIB12 provided by the cell on which the UE camps; and if the valid version of SIB12
does not include sI-TxPoolSelectedNormal for the concerned frequency;

For V2X sidelink communication, an RRC connection is initiated only when the conditions specified for V2X sidelink
communication in subclause 5.3.3.1a of TS 36.331 [10] are met.

NOTE: Upper layers initiate an RRC connection. The interaction with NAS is left to UE implementation.
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5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection while the UE is in
RRC_IDLE and it has acquired essential system information, or for sidelink communication as specified in sub-clause
5.3.3.1a.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before
initiating this procedure.

Upon initiation of the procedure, the UE shall:

1> if the upper layers provide an Access Category and one or more Access Identities upon requesting establishment
of an RRC connection:

2> perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access
Identities provided by upper layers;

3> if the access attempt is barred, the procedure ends;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SIBI;

1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> apply the CCCH configuration as specified in 9.1.1.2;

1> apply the timeAlignmentTimerCommon included in SIBI;

1> start timer T300;

1> initiate transmission of the RRCSetupRequest message in accordance with 5.3.3.3;

5.3.3.3 Actions related to transmission of RRCSetupRequest message
The UE shall set the contents of RRCSetupRequest message as follows:
1> set the ue-Identity as follows:
2> if upper layers provide a 5G-S-TMSTI:
3> set the ue-Identity to ng-5G-S-TMSI-Part1;
2> else:
3> draw a 39-bit random value in the range 0..2*-1 and set the ue-Identity to this value;
NOTE 1: Upper layers provide the 5G-S-TMSI if the UE is registered in the TA of the current cell.
1> set the establishmentCause in accordance with the information received from upper layers;
The UE shall submit the RRCSetupRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for
cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.6.

5.3.34 Reception of the RRCSetup by the UE

The UE shall perform the following actions upon reception of the RRCSetup:
1> if the RRCSetup is received in response to an RRCReestablishmentRequest; or
1> if the RRCSetup is received in response to an RRCResumeRequest or RRCResumeRequest1:
2> discard any stored UE Inactive AS context and suspendConfig;

2> discard any current AS security context including the Krrcenc key, the Krrcine key, the Kupine key and the Kupenc
key;
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2> release radio resources for all established RBs except SRBO, including release of the RLC entities, of the
associated PDCP entities and of SDAP;

2> release the RRC configuration except for the default L1 parameter values, default MAC Cell Group
configuration and CCCH configuration;

2> indicate to upper layers fallback of the RRC connection;
2> stop timer T380, if running;

1> perform the cell group configuration procedure in accordance with the received masterCellGroup and as
specified in 5.3.5.5;

1> perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as
specified in 5.3.5.6;

1> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited
from another RAT;

1> stop timer T300, T301 or T319 if running;
1> if T390 is running:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;
1> if T302 is running:
2> stop timer T302;
2> perform the actions as specified in 5.3.14.4;
1> stop timer T320, if running;
1> if the RRCSetup is received in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:
2> if T331 is running:
3> stop timer T331;
3> perform the actions as specified in 5.7.8.3;
2> enter RRC_CONNECTED;
2> stop the cell re-selection procedure;
1> consider the current cell to be the PCell;
1> set the content of RRCSetupComplete message as follows:
2> if upper layers provide a 5G-S-TMSI:
3> if the RRCSetup is received in response to an RRCSetupRequest:
4> set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI-Part2;
3> else:
4> set the ng-5G-S-TMSI-Value to ng-5G-S-TMSI;

2> if upper layers selected an SNPN or a PLMN and in case of PLMN UE is either allowed or instructed to
access the PLMN via a cell for which at least one CAG ID is broadcast:

3> set the selectedPLMN-Identity from the npn-IdentityInfoList;

2> else:
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2>

2>

2>

2>

2>

2>

2>

2>

2>

3> set the selectedPLMN-Identity to the PLMN selected by upper layers from the pImn-IdentityList;
if upper layers provide the 'Registered AMF":
3> include and set the registeredAMF as follows:

4> if the PLMN identity of the 'Registered AMF' is different from the PLMN selected by the upper
layers:

5> include the pImnIdentity in the registeredAMF and set it to the value of the PLMN identity in the
'Registered AMF' received from upper layers;

4> set the amf-Identifier to the value received from upper layers;
3> include and set the guami-Type to the value provided by the upper layers;
if upper layers provide one or more S-NSSAI (see TS 23.003 [21]):
3> include the s-NSSAI-List and set the content to the values provided by the upper layers;
set the dedicatedNAS-Message to include the information received from upper layers;
if connecting as an IAB-node:
3> include the iab-Nodelndication;

if the SIB1 contains idleModeMeasurementsNR and the UE has NR idle/inactive measurement information
concerning cells other than the PCell available in VarMeaslIdleReport; or

if the SIB1 contains idleModeMeasurementsEUTRA and the UE has E-UTRA idle/inactive measurement
information available in VarMeasIdleReport:

3> include the idleMeasAvailable;

if the UE has logged measurements available for NR and if the RPLMN is included in pImn-IdentityList
stored in VarLogMeasReport:

3> include the logMeasAvailable in the RRCSetupComplete message;

3> if Bluetooth measurement results are included in the logged measurements the UE has available for NR
and if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableBT in the RRCSetupComplete message;

3> if WLAN measurement results are included in the logged measurements the UE has available for NR and
if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableWLAN in the RRCSetupComplete message;

if the UE has connection establishment failure or connection resume failure information available in
VarConnEstFailReport and if the RPLMN is equal to pImn-Identity stored in VarConnEstFailReport:

3> include connEstFaillnfoAvailable in the RRCSetupComplete message;

if the UE has radio link failure or handover failure information available in VarRLF-Report and if the
RPLMN is included in pimn-IdentityList stored in VarRLF-Report:

3> if reconnectCellld in VarRLF-Report is not set:

4> set timeUntilReconnection in VarRLF-Report to the time that elapsed since the last radio link failure or
handover failure;

4> set nrReconnectCellld in reconnectCellld in VarRLF-Report to the global cell identity and the tracking
area code of the PCell;

3> include rif-InfoAvailable in the RRCSetupComplete message;
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2> if the UE supports RLF report for inter-RAT MRO NR as defined in TS 36.306 [62], and if the UE has radio
link failure or handover failure information available in VarRLF-Report of TS 36.331 [10]:

3> if reconnectCellld in VarRLF-Report of TS 36.331[10] is not set:

4> set timeUntilReconnection in VarRLF-Report of TS 36.331[10] to the time that elapsed since the last
radio link failure or handover failure in LTE;

4> set nrReconnectCellld in reconnectCellld in VarRLF-Report of TS 36.331[10] to the global cell
identity and the tracking area code of the PCell;

3> if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList
stored in VarRLF-Report of TS 36.331 [10]

4> include rlf-InfoAvailable in the RRCSetupComplete message;

2> if the UE supports storage of mobility history information and the UE has mobility history information
available in VarMobilityHistoryReport:

3> include the mobilityHistoryAvail in the RRCSetupComplete message;

2> if the RRCSetup is received in response to an RRCResumeRequest, RRCResumeRequest1 or
RRCSetupRequest:

3> if speedStateReselectionPars is configured in the SIB2:

4> include the mobilityState in the RRCSetupComplete message and set it to the mobility state (as
specified in TS 38.304 [20]) of the UE just prior to entering RRC_CONNECTED state;

1> submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends.
5.3.3.5 Reception of the RRCReject by the UE
The UE shall:

1> perform the actions as specified in 5.3.15;

5.3.3.6 Cell re-selection or cell selection while T390, T300 or T302 is running (UE in
RRC_IDLE)

The UE shall:
1> if cell reselection occurs while T300 or T302 is running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC connection
failure';

1> else if cell selection or reselection occurs while T390 is running:
2> stop T390 for all access categories;
2> perform the actions as specified in 5.3.14.4.
5.3.3.7 T300 expiry
The UE shall:
1> if timer T300 expires:
2> reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

2> if the UE supports RRC Connection Establishment failure with temporary offset and the T300 has expired a
consecutive connEstFailCount times on the same cell for which connEstFailureControl is included in SIB1:

3> for a period as indicated by connEstFailOffsetValidity:
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4> use connEstFailOffset for the parameter Qoffsettemp for the concerned cell when performing cell
selection and reselection according to TS 38.304 [20] and TS 36.304 [27];

NOTE 1: When performing cell selection, if no suitable or acceptable cell can be found, it is up to UE
implementation whether to stop using connEstFailOffset for the parameter Qoffsettemp during
connEstFailOffsetValidity for the concerned cell.

2> if the UE has connection establishment failure informaton or connection resume failure information available
in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport;
or

2> if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in
VarConnEstFailReport:

3> reset the numberOfConnFail to 0;
2> clear the content included in VarConnEstFailReport except for the numberOfConnFdil, if any;

2> store the following connection establishment failure information in the VarConnEstFailReport by setting its
fields as follows:

3> set the pImn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s)
included in the plmn-IdentityList in SIB1;

3> set the measResultFailedCell to include the global cell identity, tracking area code, the cell level and
SS/PBCH block level RSRP, and RSRQ, and SS/PBCH block indexes, of the failed cell based on the
available SSB measurements collected up to the moment the UE detected connection establishment
failure;

3> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements for at most the following number of neighbouring
cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT
neighbours, per frequency/ set of frequencies per RAT and according to the following:

4> for each neighbour cell included, include the optional fields that are available;

NOTE 2: The UE includes the latest results of the available measurements as used for cell reselection evaluation,
which are performed in accordance with the performance requirements as specified in TS 38.133 [14].

3> if available, set the locationInfo as follows:
4> if available, set the commonLocationInfo to include the detailed location information;

4> if available, set the bt-LocationInfo to include the Bluetooth measurement results, in order of
decreasing RSSI for Bluetooth beacons;

4> if available, set the wlan-LocationInfo to include the WLAN measurement results, in order of
decreasing RSSI for WLAN APs;

4> if available, set the sensor-LocationInfo to include the sensor measurement results as follows;
5> if available, include the sensor-MeasurementInformation;
5> if available, include the sensor-MotionInformation;
3> set perRAInfoList to indicate random access failure information as specified in 5.7.10.5;
3> if the numberOfConnFail is smaller than 8:
4> increment the numberOfConnFail by 1;
2> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

The UE may discard the connection establishment failure or connection resume failure information, i.e. release the UE
variable VarConnEstFailReport, 48 hours after the last connection establishment failure is detected.
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5.3.3.8 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure, due to a NAS procedure being aborted as specified
in TS 24.501 [23], while the UE has not yet entered RRC_CONNECTED, the UE shall:

1> stop timer T300, if running;

1> reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

534 Initial AS security activation
5.34.1 General

@ Network

< SecurityModeCommand

SecurityModeComplete

>

Figure 5.3.4.1-1: Security mode command, successful

@ Network

< SecurityModeCommand

SecurityModeFailure

>

Figure 5.3.4.1-2: Security mode command, failure

The purpose of this procedure is to activate AS security upon RRC connection establishment.
5.3.4.2 Initiation

The network initiates the security mode command procedure to a UE in RRC_CONNECTED. Moreover, the network
applies the procedure as follows:

- when only SRB1 is established, i.e. prior to establishment of SRB2 and/ or DRBs.

5.3.4.3 Reception of the SecurityModeCommand by the UE
The UE shall:
1> derive the Kqns key, as specified in TS 33.501 [11];

1> derive the Kgrcine key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.501 [11];

1> request lower layers to verify the integrity protection of the SecurityModeCommand message, using the
algorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krrcint key;

1> if the SecurityModeCommand message passes the integrity protection check:

2> derive the Kgrcenc key and the Kuypene key associated with the cipheringAlgorithm indicated in the
SecurityModeCommand message, as specified in TS 33.501 [11];
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2> derive the Kypin key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.501 [11];

2> configure lower layers to apply SRB integrity protection using the indicated algorithm and the Kgrcine key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the SecurityModeComplete message;

2> configure lower layers to apply SRB ciphering using the indicated algorithm, the Kgrcenc keyafter completing
the procedure, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, except
for the SecurityModeComplete message which is sent unciphered;

2> consider AS security to be activated;
2> submit the SecurityModeComplete message to lower layers for transmission, upon which the procedure ends;
1> else:

2> continue using the configuration used prior to the reception of the SecurityModeCommand message, i.e.
neither apply integrity protection nor ciphering.

2> submit the SecurityModeFailure message to lower layers for transmission, upon which the procedure ends.
5.3.5 RRC reconfiguration
5351 General

@ Network

< RRCReconfiguration

RRCReconfigurationComplete

>

Figure 5.3.5.1-1: RRC reconfiguration, successful
UE Network

RRCReconfiguration

RRC connection re-establishment

< >

Figure 5.3.5.1-2: RRC reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/modify/release RBs, to perform
reconfiguration with sync, to setup/modify/release measurements, to add/modify/release SCells and cell groups, to
add/modify/release conditional handover configuration, to add/modify/release conditional PSCell change configuration.
As part of the procedure, NAS dedicated information may be transferred from the Network to the UE.

RRC reconfiguration to perform reconfiguration with sync includes, but is not limited to, the following cases:

- reconfiguration with sync and security key refresh, involving RA to the PCell/PSCell, MAC reset, refresh of
security and re-establishment of RLC and PDCP triggered by explicit L.2 indicators;

- reconfiguration with sync but without security key refresh, involving RA to the PCell/PSCell, MAC reset and
RLC re-establishment and PDCP data recovery (for AM DRB) triggered by explicit L2 indicators.
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- reconfiguration with sync for DAPS and security key refresh, involving RA to the target PCell, establishment of
target MAC, and

- for non-DAPS bearer: refresh of security and re-establishment of RLC and PDCP triggered by explicit L.2
indicators;

- for DAPS bearer: establishment of RLC for the target PCell, refresh of security and reconfiguration of PDCP
to add the ciphering function, the integrity protection function and ROHC function of the target PCell;

- for SRB: refresh of security and establishment of RL.C and PDCP for the target PCell;

- reconfiguration with sync for DAPS but without security key refresh, involving RA to the target PCell,
establishment of target MAC, and:

- for non-DAPS bearer: RLC re-establishment and PDCP data recovery (for AM DRB) triggered by explicit L.2
indicators.

- for DAPS bearer: establishment of RLC for target PCell, reconfiguration of PDCP to add the ciphering
function, the integrity protection function and ROHC function of the target PCell;

- for SRB: establishment of RLC and PDCP for the target PCell.

In (NG)EN-DC and NR-DC, SRB3 can be used for measurement configuration and reporting, for UE assistance
(re-)configuration and reporting for power savings, to (re-)configure MAC, RLC, physical layer and RLF timers and
constants of the SCG configuration, and to reconfigure PDCP for DRBs associated with the S-Kgng or SRB3, and to
reconfigure SDAP for DRBs associated with S-Kgg in NGEN-DC and NR-DC, and to add/modify/release conditional
PSCell change configuration, provided that the (re-)configuration does not require any MN involvement, and to transmit
RRC messages between the MN and the UE during fast MCG link recovery. In (NG)EN-DC and NR-DC, only
measConfig, radioBearerConfig, conditionalReconfiguration, otherConfig and/or secondaryCellGroup are included in
RRCReconfiguration received via SRB3, except when RRCReconfiguration is received within
DLInformationTransferMRDC.

5.35.2 Initiation

The Network may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. The Network applies the
procedure as follows:

- the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is
performed only when AS security has been activated;

- the addition of Secondary Cell Group and SCells is performed only when AS security has been activated,;

- the reconfigurationWithSync is included in secondaryCellGroup only when at least one RLC bearer or BH RLC
channel is setup in SCG;

- the reconfigurationWithSync is included in masterCellGroup only when AS security has been activated, and
SRB2 with at least one DRB or, for IAB, SRB2, are setup and not suspended,;

- the conditionalReconfiguration for CPC is included only when at least one RLC bearer is setup in SCG;

- the conditionalReconfiguration for CHO is included only when AS security has been activated, and SRB2 with
at least one DRB or, for IAB, SRB2, are setup and not suspended.

5.3.5.3 Reception of an RRCReconfiguration by the UE

The UE shall perform the following actions upon reception of the RRCReconfiguration, or upon execution of the
conditional reconfiguration (CHO or CPC):

1> if the RRCReconfiguration is applied due to a conditional reconfiguration execution upon cell selection while
timer T311 is running, as defined in 5.3.7.3:

2> remove all the entries within VarConditionalReconfig, if any;
1> if the RRCReconfiguration includes the daps-SourceRelease:

2> reset the source MAC and release the source MAC configuration;
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2> for each DAPS bearer:

3> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical
channel for the source SpCell;

3> reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
2> for each SRB:
3> release the PDCP entity for the source SpCell;

3> release the RLC entity as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for
the source SpCell;

2> release the physical channel configuration for the source SpCell;

2> discard the keys used in the source SpCell (the Kyg key, the Krreene key, the Kgrcine key, the Kupie key and the
Kurenc key), if any;

1> if the RRCReconfiguration is received via other RAT (i.e., inter-RAT handover to NR):

2> if the RRCReconfiguration does not include the fullConfig and the UE is connected to 5GC (i.e., delta
signalling during intra 5GC handover):

3> re-use the source RAT SDAP and PDCP configurations if available (i.e., current SDAP/PDCP
configurations for all RBs from source E-UTRA RAT prior to the reception of the inter-RAT HO
RRCReconfiguration message);

1> else:
2> if the RRCReconfiguration includes the fullConfig:
3> perform the full configuration procedure as specified in 5.3.5.11;
1> if the RRCReconfiguration includes the masterCellGroup:
2> perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1> if the RRCReconfiguration includes the masterKeyUpdate:
2> perform AS security key update procedure as specified in 5.3.5.7;
1> if the RRCReconfiguration includes the sk-Counter:
2> perform security key update procedure as specified in 5.3.5.7;
1> if the RRCReconfiguration includes the secondaryCellGroup:
2> perform the cell group configuration for the SCG according to 5.3.5.5;
1> if the RRCReconfiguration includes the mrdc-SecondaryCellGroupConfig:
2> if the mrdc-SecondaryCellGroupConfig is set to setup:
3> if the mrdc-SecondaryCellGroupConfig includes mrdc-ReleaseAndAdd:
4> perform MR-DC release as specified in clause 5.3.5.10;
3> if the received mrdc-SecondaryCellGroup is set to nr-SCG:

4> perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included
in nr-SCG;

3> if the received mrdc-SecondaryCellGroup is set to eutra-SCG:

4> perform the RRC connection reconfiguration as specified in TS 36.331 [10], clause 5.3.5.3 for the
RRCConnectionReconfiguration message included in eutra-SCG;
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2> else (mrdc-SecondaryCellGroupConfig is set to release):
3> perform MR-DC release as specified in clause 5.3.5.10;

1> if the RRCReconfiguration message includes the radioBearerConfig:

2> perform the radio bearer configuration according to 5.3.5.6;
1> if the RRCReconfiguration message includes the radioBearerConfig2:

2> perform the radio bearer configuration according to 5.3.5.6;
1> if the RRCReconfiguration message includes the measConfig:

2> perform the measurement configuration procedure as specified in 5.5.2;
1> if the RRCReconfiguration message includes the dedicated NAS-MessageList:

2> forward each element of the dedicatedNAS-MessageList to upper layers in the same order as listed;
1> if the RRCReconfiguration message includes the dedicatedSIB1-Delivery:

2> perform the action upon reception of SIB1 as specified in 5.2.2.4.2;

NOTE 0: If this RRCReconfiguration is associated to the MCG and includes reconfigurationWithSync in
spCellConfig and dedicatedSIB1-Delivery, the UE initiates (if needed) the request to acquire required
SIBs, according to clause 5.2.2.3.5, only after the random access procedure towards the target SpCell is
completed.

1> if the RRCReconfiguration message includes the dedicatedSystemInformationDelivery:
2> perform the action upon reception of System Information as specified in 5.2.2.4;
1> if the RRCReconfiguration message includes the dedicatedPosSysInfoDelivery:
2> perform the action upon reception of the contained posSIB(s), as specified in sub-clause 5.2.2.4.16;
1> if the RRCReconfiguration message includes the otherConfig:
2> perform the other configuration procedure as specified in 5.3.5.9;
1> if the RRCReconfiguration message includes the bap-Config:
2> perform the BAP configuration procedure as specified in 5.3.5.12;
1> if the RRCReconfiguration message includes the iab-IP-AddressConfigurationList:
2> if iab-IP-AddressToReleaseList is included:
3> perform release of IP address as specified in 5.3.5.12a.1.1;
2> if iab-IP-AddressToAddModList is included:
3> perform IAB IP address addition/update as specified in 5.3.5.12a.1.2;
1> if the RRCReconfiguration message includes the conditionalReconfiguration:
2> perform conditional reconfiguration as specified in 5.3.5.13;
1> if the RRCReconfiguration message includes the needForGapsConfigNR:
2> if needForGapsConfigNR is set to setup:

3> consider itself to be configured to provide the measurement gap requirement information of NR target
bands;

2> else:
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3> consider itself not to be configured to provide the measurement gap requirement information of NR target
bands;

1> if the RRCReconfiguration message includes the sl-ConfigDedicatedNR:
2> perform the sidelink dedicated configuration procedure as specified in 5.3.5.14;

NOTE 0a: If the sl-ConfigDedicatedNR was received embedded within an E-UTRA RRCConnectionReconfiguration
message, the UE does not build an NR RRCReconfigurationComplete message for the received si-
ConfigDedicatedNR.

1> if the RRCReconfiguration message includes the sI-ConfigDedicatedE UTRA-Info:

2> perform related procedures for V2X sidelink communication in accordance with TS 36.331 [10], clause
5.3.10 and clause 5.5.2;

1> set the content of the RRCReconfigurationComplete message as follows:
2> if the RRCReconfiguration includes the masterCellGroup containing the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList for each MCG serving cell with UL;

3> include uplinkDirectCurrentBWP-SUL for each MCG serving cell configured with SUL carrier, if any,
within the uplinkTxDirectCurrentList;

2> if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList for each SCG serving cell with UL;

3> include uplinkDirectCurrentBWP-SUL for each SCG serving cell configured with SUL carrier, if any,
within the uplinkTxDirectCurrentList;

2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-
SecondaryCellGroup set to eutra-SCG:

3> include in the eutra-SCG-Response the E-UTRA RRCConnectionReconfigurationComplete message in
accordance with TS 36.331 [10] clause 5.3.5.3;

2> if the RRCReconfiguration message includes the mrdc-SecondaryCellGroupConfig with mrdc-
SecondaryCellGroup set to nr-SCG:

3> include in the nr-SCG-Response the RRCReconfigurationComplete message;
2> if the RRCReconfiguration message was included in an RRCResume message:

3> include the RRCReconfigurationComplete message in the nr-SCG-Response within the scg-Response in
the RRCResumeComplete message;

2> if the RRCReconfiguration message was included in E-UTRA RRCConnectionResume message:

3> include the RRCReconfigurationComplete message in the E-UTRA MCG RRC message
RRCConnectionResumeComplete in accordance with TS 36.331 [10], clause 5.3.3.4a;

2> if the UE has logged measurements available for NR and if the RPLMN is included in pImn-IdentityList
stored in VarLogMeasReport:

3> include the logMeasAvailable in the RRCReconfigurationComplete message;

3> if Bluetooth measurement results are included in the logged measurements the UE has available for NR
and if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableBT in the RRCReconfigurationComplete message;

3> if WLAN measurement results are included in the logged measurements the UE has available for NR and
if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableWLAN in the RRCReconfigurationComplete message;
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2> if the UE has connection establishment failure or connection resume failure information available in
VarConnEstFailReport and if the RPLMN is equal to pImn-Identity stored in VarConnEstFailReport:
3> include connEstFaillnfoAvailable in the RRCReconfigurationComplete message;
2> if the RRCReconfiguration message was received in response to the MCGFailureInformation message:
3> clear the information included in VarRLF-Report, if any;

2> if the UE has radio link failure or handover failure information available in VarRLF-Report and if the
RPLMN is included in pImn-IdentityList stored in VarRLF-Report; or

2> if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10]
and if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList
stored in VarRLF-Report of TS 36.331 [10]:

3> include rif-InfoAvailable in the RRCReconfigurationComplete message;

2> if the RRCReconfiguration message was received via SRB1, but not within mrdc-SecondaryCellGroup or E-
UTRA RRCConnectionReconfiguration or E-UTRA RRCConnectionResume:

3> if the UE is configured to provide the measurement gap requirement information of NR target bands:
4> if the RRCReconfiguration message includes the needForGapsConfigNR; or

4> if the NeedForGapsInfoNR information is changed compared to last time the UE reported this
information:

5> include the NeedForGapsInfoNR and set the contents as follows:

6> include intraFreg-needForGap and set the gap requirement information of intra-frequency
measurement for each NR serving cell;

6> if requestedTargetBandFilterNR is configured, for each supported NR band that is also
included in requestedTargetBandFilterNR, include an entry in interFreq-needForGap and set
the gap requirement information for that band; otherwise, include an entry in interFreq-
needForGap and set the corresponding gap requirement information for each supported NR
band;

1> if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (UE in (NG)EN-DC):
2> if the RRCReconfiguration message was received via E-UTRA SRB1 as specified in TS 36.331 [10]; or

2> if the RRCReconfiguration message was received via E-UTRA RRC message
RRCConnectionReconfiguration within MobilityFromNRCommand,

3> if the RRCReconfiguration is applied due to a conditional reconfiguration execution:

4> submit the RRCReconfigurationComplete message via the E-UTRA MCG embedded in E-UTRA
RRC message ULInformationTransferMRDC as specified in TS 36.331 [10], clause 5.6.2a.

3> else:

4> submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message
RRCConnectionReconfigurationComplete as specified in TS 36.331 [10], clause
5.3.5.3/5.3.5.4/5.4.2.3;

3> if reconfigurationWithSync was included in spCellConfig of an SCG:

4> initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];
3> else:

4> the procedure ends;

2> if the RRCReconfiguration message was received within nr-SecondaryCellGroupConfig in
RRCConnectionReconfiguration message received via SRB3 within DLInformationTransfer MRDC:
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3> submit the RRCReconfigurationComplete via E-UTRA embedded in E-UTRA RRC message
RRCConnectionReconfigurationComplete as specified in TS 36.331 [10], clause 5.3.5.3/5.3.5.4;
3> if reconfigurationWithSync was included in spCellConfig of an SCG:
4> initiate the Random Access procedure on the SpCell, as specified in TS 38.321 [3];
3> else:
4> the procedure ends;

NOTE 1: The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random
Access procedure towards the SCG is left to UE implementation.

2> else (RRCReconfiguration was received via SRB3) but not within DLInformationTransferMRDC:

3> submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the
new configuration;

NOTE 2: In (NG)EN-DC and NR-DC, in the case RRCReconfiguration is received via SRB1 or within
DLInformationTransferMRDC via SRB3, the random access is triggered by RRC layer itself as there is
not necessarily other UL transmission. In the case RRCReconfiguration is received via SRB3 but not
within DLInformationTransferMRDC, the random access is triggered by the MAC layer due to arrival of
RRCReconfigurationComplete.

1> else if the RRCReconfiguration message was received via SRB1 within the nr-SCG within mrdc-
SecondaryCellGroup (UE in NR-DC, mrdc-SecondaryCellGroup was received in RRCReconfiguration or
RRCResume via SRB1):

2> if the RRCReconfiguration is applied due to a conditional reconfiguration execution:

3> submit the RRCReconfigurationComplete message via the NR MCG embedded in NR RRC message
ULInformationTransferMRDC as specified in clause 5.7.2a.3.

2> if reconfigurationWithSync was included in spCellConfig in nr-SCG:

3> initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
2> else

3> the procedure ends;

NOTE 2a: The order in which the UE sends the RRCReconfigurationComplete message and performs the Random
Access procedure towards the SCG is left to UE implementation.

1> else if the RRCReconfiguration message was received via SRB3 (UE in NR-DC):
2> if the RRCReconfiguration message was received within DLInformationTransferMRDC:

3> if the RRCReconfiguration message was received within the nr-SCG within mrdc-SecondaryCellGroup
(NR SCG RRC Reconfiguration):

4> if reconfigurationWithSync was included in spCellConfig in nr-SCG:
5> initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3];
4> else:
5> the procedure ends;
3> else:

4> submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using
the new configuration;

2> else:
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3> submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the
new configuration;

1> else (RRCReconfiguration was received via SRB1):

2>

2>

submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new
configuration;

if this is the first RRCReconfiguration message after successful completion of the RRC re-establishment
procedure:

3> resume SRB2 and DRBs that are suspended;

1> if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell
group successfully completes a Random Access procedure triggered above:

2>

2>

2>

2>

2>

2>

2>

2>

stop timer T304 for that cell group;
stop timer T310 for source SpCell if running;

apply the parts of the CSI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the respective target SpCell, if any;

apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request
configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;

for each DRB configured as DAPS bearer, request uplink data switching to the PDCP entity, as specified in
TS 38.323 [5];

if the reconfigurationWithSync was included in spCellConfig of an MCG:
3> if T390 is running:
4> stop timer T390 for all access categories;
4> perform the actions as specified in 5.3.14.4.
3> if T350 is running;:
4> stop timer T350;
3> if RRCReconfiguration does not include dedicatedSIB1-Delivery and

3> if the active downlink BWP, which is indicated by the firstActiveDownlinkBWP-Id for the target SpCell of
the MCG, has a common search space configured by searchSpaceSIB1:

4> acquire the SIB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;

if the reconfigurationWithSync was included in spCellConfig of an MCG; or:

if the reconfigurationWithSync was included in spCellConfig of an SCG and the CPC was configured

3> remove all the entries within VarConditionalReconfig, if any;

3> for each measlId of the source SpCell configuration, if the associated reportConfig has a reportType set to
condTriggerConfig:

4> for the associated reportConfigld:

5> remove the entry with the matching reportConfigld from the reportConfigList within the
VarMeasConfig;

4> if the associated measObjectld is only associated to a reportConfig with reportType set to
condTriggerConfig:
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5> remove the entry with the matching measObjectId from the measObjectList within the
VarMeasConfig;

4> remove the entry with the matching measld from the measIdList within the VarMeasConfig;
2> if reconfigurationWithSync was included in masterCellGroup or secondaryCellGroup; and

2> if the UE initiated transmission of a UEAssistancelnformation message for the corresponding cell group
during the last 1 second, and the UE is still configured to provide the concerned UE assistance information
for the corresponding cell group:

3> initiate transmission of a UEAssistanceInformation message for the corresponding cell group in
accordance with clause 5.7.4.3 to provide the concerned UE assistance information;

3> start or restart the prohibit timer (if exists) associated with the concerned UE assistance information with
the timer value set to the value in corresponding configuration;

2> if SIB12 is provided by the target PCell; and the UE initiated transmission of a SidelinkUEInformationNR
message indicating a change of NR sidelink communication related parameters relevant in target PCell (i.e.
change of sl-RxInterestedFreqList or sl-TxResourceReqList) during the last 1 second preceding reception of
the RRCReconfiguration message including reconfigurationWithSync in spCellConfig of an MCG:

3> initiate transmission of the SidelinkUEInformationNR message in accordance with 5.8.3.3;
2> the procedure ends.

NOTE 3: The UE is only required to acquire broadcasted SIB1 if the UE can acquire it without disrupting unicast
data reception, i.e. the broadcast and unicast beams are quasi co-located.

NOTE 4: The UE sets the content of UEAssistanceInformation according to latest configuration (i.e. the
configuration after applying the RRCReconfiguration message) and latest UE preference. The UE may
include more than the concerned UE assistance information within the UEAssistancelInformation
according to 5.7.4.2. Therefore, the content of UEAssistanceInformation message might not be the same
as the content of the previous UEAssistancelnformation message.

5.3.54 Secondary cell group release
The UE shall:
1> as a result of SCG release triggered by E-UTRA (i.e. (NG)EN-DC case) or NR (i.e. NR-DC case):
2> reset SCG MAGC, if configured;
2> for each RLC bearer that is part of the SCG configuration:
3> perform RLC bearer release procedure as specified in 5.3.5.5.3;
2> for each BH RLC channel that is part of the SCG configuration:
3> perform BH RLC channel release procedure as specified in 5.3.5.5.10;
2> release the SCG configuration;
2> if CPC was configured,
3> remove all the entries within VarConditionalReconfig, if any;
2> stop timer T310 for the corresponding SpCell, if running;
2> stop timer T312 for the corresponding SpCell, if running;
2> stop timer T304 for the corresponding SpCell, if running.

NOTE: Release of cell group means only release of the lower layer configuration of the cell group but the
RadioBearerConfig may not be released.
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5355 Cell Group configuration
5.355.1 General

The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). In
(NG)EN-DC, the MCG is configured as specified in TS 36.331 [10], and for NE-DC, the SCG is configured as
specified in TS 36.331 [10]. The network provides the configuration parameters for a cell group in the CellGroupConfig
IE.

The UE performs the following actions based on a received CellGroupConfig IE:
1> if the CellGroupConfig contains the spCellConfig with reconfigurationWithSync:
2> perform Reconfiguration with sync according to 5.3.5.5.2;
2> resume all suspended radio bearers and resume SCG transmission for all radio bearers, if suspended;
1> if the CellGroupConfig contains the rlc-BearerToReleaseList:
2> perform RLC bearer release as specified in 5.3.5.5.3;
1> if the CellGroupConfig contains the rlc-BearerToAddModList:
2> perform the RLC bearer addition/modification as specified in 5.3.5.5.4;
1> if the CellGroupConfig contains the mac-CellGroupConfig:
2> configure the MAC entity of this cell group as specified in 5.3.5.5.5;
1> if the CellGroupConfig contains the sCellToReleaseList:
2> perform SCell release as specified in 5.3.5.5.8;
1> if the CellGroupConfig contains the spCellConfig:
2> configure the SpCell as specified in 5.3.5.5.7;
1> if the CellGroupConfig contains the sCellToAddModList:
2> perform SCell addition/modification as specified in 5.3.5.5.9;
1> if the CellGroupConfig contains the bh-RLC-ChannelToReleaseList:
2> perform BH RLC channel release as specified in 5.3.5.5.10;
1> if the CellGroupConfig contains the bh-RLC-ChannelToAddModList:
2> perform the BH RLC channel addition/modification as specified in 5.3.5.5.11;
5.3.5.5.2 Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.

1> if the AS security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the
release cause 'other' upon which the procedure ends;

1> if no DAPS bearer is configured:
2> stop timer T310 for the corresponding SpCell, if running;
1> if this procedure is executed for the MCG:
2> if timer T316 is running;
3> stop timer T316;

3> clear the information included in VarRLF-Report, if any;
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2> resume MCG transmission, if suspended.
1> stop timer T312 for the corresponding SpCell, if running;

1> start timer T304 for the corresponding SpCell with the timer value set to t304, as included in the
reconfigurationWithSync;

1> if the frequencyInfoDL is included:

2> consider the target SpCell to be one on the SSB frequency indicated by the frequencyInfoDL with a physical
cell identity indicated by the physCellld;

1> else:

2> consider the target SpCell to be one on the SSB frequency of the source SpCell with a physical cell identity
indicated by the physCellld;

1> start synchronising to the DL of the target SpCell;
1> apply the specified BCCH configuration defined in 9.1.1.1 for the target SpCell;
1> acquire the MIB of the target SpCell, which is scheduled as specified in TS 38.213 [13];

NOTE 1: The UE should perform the reconfiguration with sync as soon as possible following the reception of the
RRC message triggering the reconfiguration with sync, which could be before confirming successful
reception (HARQ and ARQ) of this message.

NOTE 2: The UE may omit reading the MIB if the UE already has the required timing information, or the timing
information is not needed for random access.

NOTE 2a: A UE with DAPS bearer does not monitor for system information updates in the source PCell.
1> If any DAPS bearer is configured:

2> create a MAC entity for the target cell group with the same configuration as the MAC entity for the source
cell group;

2> for each DAPS bearer:

3> establish an RLC entity or entities for the target cell group, with the same configurations as for the source
cell group;

3> establish the logical channel for the target cell group, with the same configurations as for the source cell
group;

NOTE 2b:1In order to understand if a DAPS bearer is configured, the UE needs to check the presence of the field
daps-Config within the RadioBearerConfig IE received in radioBearerConfig or radioBearerConfig2.

2> for each SRB:

3> establish an RLC entity for the target cell group, with the same configurations as for the source cell
group;

3> establish the logical channel for the target cell group, with the same configurations as for the source cell
group;

2> suspend SRBs for the source cell group;
NOTE 3: Void
2> apply the value of the newUE-Identity as the C-RNTT in the target cell group;
2> configure lower layers for the target SpCell in accordance with the received spCellConfigCommon;

2> configure lower layers for the target SpCell in accordance with any additional fields, not covered in the
previous, if included in the received reconfigurationWithSync.
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1> else:
2> reset the MAC entity of this cell group;

2> consider the SCell(s) of this cell group, if configured, that are not included in the SCellToAddModList in the
RRCReconfiguration message, to be in deactivated state;

2> apply the value of the newUE-Identity as the C-RNTI for this cell group;
2> configure lower layers in accordance with the received spCellConfigCommon;

2> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received reconfigurationWithSync.

5.355.3 RLC bearer release
The UE shall:

1> for each logicalChannelldentity value included in the ric-BearerToReleaseList that is part of the current UE
configuration within the same cell group (LCH release); or

1> for each logicalChannelldentity value that is to be released as the result of an SCG release according to 5.3.5.4:
2> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3;
2> release the corresponding logical channel.
53554 RLC bearer addition/modification
For each RLC-BearerConfig received in the rlc-BearerToAddModList 1IE the UE shall:

1> if the UE's current configuration contains an RLC bearer with the received logicalChannelldentity within the
same cell group:

2> if the RLC bearer is associated with an DAPS bearer :
3> reconfigure the RLC entity or entities for the target cell group in accordance with the received rlc-Config;

3> reconfigure the logical channel for the target cell group in accordance with the received mac-
LogicalChannelConfig;

2> else:
3> if reestablishRLC is received:
4> re-establish the RLC entity as specified in TS 38.322 [4];
3> reconfigure the RLC entity or entities in accordance with the received rlc-Config;
3> reconfigure the logical channel in accordance with the received mac-LogicalChannelConfig;

NOTE: The network does not re-associate an already configured logical channel with another radio bearer. Hence
servedRadioBearer is not present in this case.

1> else (a logical channel with the given logicalChannelldentity is not configured within the same cell group,
including the case when full configuration option is used):

2> if the servedRadioBearer associates the logical channel with an SRB and rlc-Config is not included:

3> establish an RLC entity in accordance with the default configuration defined in 9.2 for the corresponding
SRB;

2> else:
3> establish an RLC entity in accordance with the received ric-Config;

2> if the servedRadioBearer associates the logical channel with an SRB and if mac-LogicalChannelConfig is not
included:
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3> configure this MAC entity with a logical channel in accordance to the default configuration defined in 9.2
for the corresponding SRB;

2> else:

3> configure this MAC entity with a logical channel in accordance to the received mac-
LogicalChannelConfig;

2> associate this logical channel with the PDCP entity identified by servedRadioBearer.
5.3.5.55 MAC entity configuration
The UE shall:
1> if SCG MAC is not part of the current UE configuration (i.e. SCG establishment):
2> create an SCG MAC entity;
1> if any DAPS bearer is configured:

2> reconfigure the MAC main configuration for the target cell group in accordance with the received mac-
CellGroupConfig excluding tag-ToReleaseList and tag-ToAddModList;

1> else:

2> reconfigure the MAC main configuration of the cell group in accordance with the received mac-
CellGroupConfig excluding tag-ToReleaseList and tag-ToAddModList;

1> if the received mac-CellGroupConfig includes the tag-ToReleaseList:
2> for each TAG-Id value included in the tag-ToReleaseList that is part of the current UE configuration:
3> release the TAG indicated by TAG-Id,
1> if the received mac-CellGroupConfig includes the tag-ToAddModList:

2> for each tag-Id value included in tag-ToAddModList that is not part of the current UE configuration (TAG
addition):

3> add the TAG, corresponding to the tag-Id, in accordance with the received timeAlignmentTimer;

2> for each tag-Id value included in tag-ToAddModList that is part of the current UE configuration (TAG
modification):

3> reconfigure the TAG, corresponding to the tag-Id, in accordance with the received timeAlignmentTimer.
5.3.5.5.6 RLF Timers & Constants configuration
The UE shall:
1> if the received rif-TimersAndConstants is set to release:
2> if any DAPS bearer is configured:

3> use values for timers T301, T310, T311 and constants N310, N311 for the target cell group, as included in
ue-TimersAndConstants received in SIBI;

2> else:

3> use values for timers T301, T310, T311 and constants N310, N311, as included in ue-
TimersAndConstants received in SIB1;

1> else:
2> if any DAPS bearerg is configured:

3> configure the value of timers and constants for the target cell group in accordance with received rlf-
TimersAndConstants;
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2> else:
3> (re-)configure the value of timers and constants in accordance with received rlf-TimersAndConstants;
3> stop timer T310 for this cell group, if running;
3> stop timer T312 for this cell group, if running;
3> reset the counters N310 and N311.
5.3.5.5.7 SpCell Configuration
The UE shall:
1> if the SpCellConfig contains the rif-TimersAndConstants:
2> configure the RLF timers and constants for this cell group as specified in 5.3.5.5.6;
1> else if rif-TimersAndConstants is not configured for this cell group:
2> if any DAPS bearer is configured:

3> use values for timers T301, T310, T311 and constants N310, N311 for the target cell group, as included in
ue-TimersAndConstants received in SIB1;

2> else

3> use values for timers T301, T310, T311 and constants N310, N311, as included in ue-
TimersAndConstants received in SIB1;

1> if the SpCellConfig contains spCellConfigDedicated:
2> configure the SpCell in accordance with the spCellConfigDedicated;

2> consider the bandwidth part indicated in firstActiveUplinkBWP-Id if configured to be the active uplink
bandwidth part;

2> consider the bandwidth part indicated in firstActiveDownlinkBWP-Id if configured to be the active downlink
bandwidth part;

2> if any of the reference signal(s) that are used for radio link monitoring are reconfigured by the received
spCellConfigDedicated:

3> stop timer T310 for the corresponding SpCell, if running;
3> stop timer T312 for the corresponding SpCell, if running;
3> reset the counters N310 and N311.
5.355.8 SCell Release
The UE shall:
1> if the release is triggered by reception of the sCellToReleaseList:
2> for each sCellIndex value included in the sCellToReleaseList:
3> if the current UE configuration includes an SCell with value sCellIndex:
4> release the SCell.
5.3.5.5.9 SCell Addition/Modification
The UE shall:

1> for each sCelllndex value included in the sCellToAddModList that is not part of the current UE configuration
(SCell addition):
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2> add the SCell, corresponding to the sCelllndex, in accordance with the sCellConfigCommon and
sCellConfigDedicated;

2> if the sCellState is included:

3> configure lower layers to consider the SCell to be in activated state;
2> else:

3> configure lower layers to consider the SCell to be in deactivated state;
2> for each measld included in the measIdList within VarMeasConfig:

3> if SCells are not applicable for the associated measurement; and

3> if the concerned SCell is included in cellsTriggeredList defined within the VarMeasReportList for this
measld:

4> remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this
measld;

1> for each sCelllndex value included in the sCellToAddModList that is part of the current UE configuration (SCell
modification):

2> modify the SCell configuration in accordance with the sCellConfigDedicated;

2> if the sCellToAddModList was received in an RRCReconfiguration message including
reconfigurationWithSync embedded in an RRCResume message or embedded in an E-UTRA
RRCConnectionResume message:

3> if the sCellState is included:
4> configure lower layers to consider the SCell to be in activated state;
3> else:
4> configure lower layers to consider the SCell to be in deactivated state.
5.3.5.5.10 BH RLC channel release
The IAB-node shall:

1> for each BH-RLC-ChannellD value included in the bh-RLC-ChannelToReleaseList that is part of the current
IAB-node configuration within the same cell group (LCH release); or

1> for each BH-RLC-ChannellD value that is to be released as the result of an SCG release according to 5.3.5.4:
2> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3;
2> release the corresponding logical channel.
5.3.5.5.11 BH RLC channel addition/modification
For each BH-RLC-ChannelConfig received in the bh-RLC-ChannelToAddModList IE the IAB-node shall:

1> if the current configuration contains a BH RLC Channel with the received bh-RLC-ChannelID within the same
cell group:

2> if reestablishRLC is received:
3> re-establish the RLC entity as specified in TS 38.322 [4];
2> reconfigure the RLC entity or entities in accordance with the received ric-Config;
2> reconfigure the logical channel in accordance with the received mac-LogicalChannelConfig;

1> else (a backhaul logical channel with the given BH-RLC-ChannelID was not configured before within the same
cell group):
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2> establish an RLC entity in accordance with the received rlc-Config;
2> configure this MAC entity with a logical channel in accordance to the received mac-LogicalChannelConfig.
5.3.5.6 Radio Bearer configuration
5.35.6.1 General
The UE shall perform the following actions based on a received RadioBearerConfig IE:
1> if the RadioBearerConfig includes the srb3-ToRelease:
2> perform the SRB release as specified in 5.3.5.6.2;
1> if the RadioBearerConfig includes the srb-ToAddModList or if any DAPS bearer is configured:
2> perform the SRB addition or reconfiguration as specified in 5.3.5.6.3;
1> if the RadioBearerConfig includes the drb-ToReleaseList:
2> perform DRB release as specified in 5.3.5.6.4;
1> if the RadioBearerConfig includes the drb-ToAddModList:
2> perform DRB addition or reconfiguration as specified in 5.3.5.6.5.

1> release all SDAP entities, if any, that have no associated DRB as specified in TS 37.324 [24] clause 5.1.2, and
indicate the release of the user plane resources for PDU Sessions associated with the released SDAP entities to
upper layers.

5.3.5.6.2 SRB release
The UE shall:
1> release the PDCP entity and the srb-Identity of the SRB3.
5.3.5.6.3 SRB addition/modification
The UE shall:
1> If any DAPS bearer is configured for each SRB:

2> establish a PDCP entity for the target cell group as specified in TS 38.323 [5], with the same configuration as
the PDCP entity for the source cell group;

2> if the masterKeyUpdate is received:

3> configure the PDCP entity with the security algorithms according to securityConfig and apply the keys
(KRRCenc and KRRCint) associated with the master key ( KgNB);

2> else:

3> configure the PDCP entity for the target cell group with state variables continuation as specified in TS
38.323 [5], the state variables and security configuration as the PDCP entity for the source cell group;

1> for each srb-Identity value included in the srb-ToAddModList that is not part of the current UE configuration
(SRB establishment or reconfiguration from E-UTRA PDCP to NR PDCP):

2> establish a PDCP entity;

2> if AS security has been activated:
3> if target RAT of handover is E-UTRA/5GC; or
3> if the UE is connected to E-UTRA/5GC:

4> if the UE is capable of E-UTRA/5GC, but not capable of NGEN-DC:
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5> configure the PDCP entity with the security algorithms and keys (Kgrrcene and Kgrrcine)
configured/derived as specified in TS 36.331 [10];
4> else (i.e., UE capable of NGEN-DC):

5> configure the PDCP entity with the security algorithms according to securityConfig and apply the
keys (Kgrrcenc and Krreing) associated with the master key (Keng) or secondary key (S-Kgne) as
indicated in keyToUse, if applicable;

3> else (i.e., UE connected to NR or UE in EN-DC):

4> configure the PDCP entity with the security algorithms according to securityConfig and apply the keys
(Krrcenc and Kgreing) associated with the master key (Kens/ Kgng) or secondary key (S-Kgng) as indicated
in keyToUse, if applicable;

2> if the current UE configuration as configured by E-UTRA in TS 36.331 [10] includes an SRB identified with
the same srb-Identity value:

3> associate the E-UTRA RLC entity and DCCH of this SRB with the NR PDCP entity;
3> release the E-UTRA PDCP entity of this SRB;

2> if the pdcp-Config is included:
3> configure the PDCP entity in accordance with the received pdcp-Config;

2> else:

3> configure the PDCP entity in accordance with the default configuration defined in 9.2.1 for the
corresponding SRB;

1> if any DAPS bearer is configured, for each srb-Identity value included in the srb-ToAddModList that is part of
the current UE configuration:

2> if the pdcp-Config is included:
3> reconfigure the PDCP entity for the target cell group in accordance with the received pdcp-Config;
1> else, for each srb-Identity value included in the srb-ToAddModList that is part of the current UE configuration:
2> if the reestablishPDCP is set:
3> if target RAT of handover is E-UTRA/5GC; or
3> if the UE is connected to E-UTRA/5GC:
4> if the UE is capable of E-UTRA/5GC, but not capable of NGEN-DC:

5> configure the PDCP entity to apply the integrity protection algorithm and Kgrrcine key
configured/derived as specified in TS 36.331 [10], i.e. the integrity protection configuration shall
be applied to all subsequent messages received and sent by the UE, including the message used to
indicate the successful completion of the procedure;

5> configure the PDCP entity to apply the ciphering algorithm and Kgrrcene key configured/derived as
specified in TS 36.331 [10], i.e. the ciphering configuration shall be applied to all subsequent
messages received and sent by the UE, including the message used to indicate the successful
completion of the procedure;

4> else (i.e., a UE capable of NGEN-DC):

5> configure the PDCP entity to apply the integrity protection algorithm and Krrcine key associated
with the master key (Keng) or secondary key (S-Kgng), as indicated in keyToUse, i.e. the integrity
protection configuration shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

5> configure the PDCP entity to apply the ciphering algorithm and Kgrcene key associated with the
master key (Keng) or secondary key (S-Kgng) as indicated in keyToUse, i.e. the ciphering
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configuration shall be applied to all subsequent messages received and sent by the UE, including
the message used to indicate the successful completion of the procedure;

3> else (i.e., UE connected to NR or UE in EN-DC):

4> configure the PDCP entity to apply the integrity protection algorithm and Kgrcine key associated with
the master key (Kene/Kgng) or secondary key (S-Kgnes), as indicated in keyToUse , i.e. the integrity
protection configuration shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

4> configure the PDCP entity to apply the ciphering algorithm and Kgrrcenc key associated with the master
key (Kens/Kgng) or secondary key (S-Kgng) as indicated in keyToUse, i.e. the ciphering configuration
shall be applied to all subsequent messages received and sent by the UE, including the message used
to indicate the successful completion of the procedure;

3> re-establish the PDCP entity of this SRB as specified in TS 38.323 [5];
2> else, if the discardOnPDCP is set:
3> trigger the PDCP entity to perform SDU discard as specified in TS 38.323 [5];
2> if the pdcp-Config is included:
3> reconfigure the PDCP entity in accordance with the received pdcp-Config.
5.35.6.4 DRB release
The UE shall:
1> for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration; or
1> for each drb-Identity value that is to be released as the result of full configuration according to 5.3.5.11:
2> release the PDCP entity and the drb-Identity;
2> if SDAP entity associated with this DRB is configured:
3> indicate the release of the DRB to SDAP entity associated with this DRB (TS 37.324 [24], clause 5.3.3);
2> if the DRB is associated with an eps-Bearerldentity:
3> if a new bearer is not added either with NR or E-UTRA with same eps-BearerIdentity:
4> indicate the release of the DRB and the eps-Bearerldentity of the released DRB to upper layers.

NOTE 1: The UE does not consider the message as erroneous if the drb-ToReleaseList includes any drb-Identity
value that is not part of the current UE configuration.

NOTE 2: Whether or not the RLC and MAC entities associated with this PDCP entity are reset or released is
determined by the CellGroupConfig.

5.3.5.6.5 DRB addition/modification
The UE shall:

1> for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration
(DRB establishment including the case when full configuration option is used):

2> establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2> if the PDCP entity of this DRB is not configured with cipheringDisabled:

3> if target RAT of handover is E-UTRA/5GC; or

3> if the UE is connected to E-UTRA/5GC:

4> if the UE is capable of E-UTRA/5GC but not capable of NGEN-DC:
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5> configure the PDCP entity with the ciphering algorithm and Kupen key configured/derived as
specified in TS 36.331 [10];
4> else (i.e., a UE capable of NGEN-DC):

5> configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the
key (Kupenc) associated with the master key (Keng) or secondary key (S-Kgng) as indicated in
keyToUse, if applicable;

3> else (i.e., UE connected to NR or UE connected to E-UTRA/EPC):

4> configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the
Kupene key associated with the master key (Kens/Kgns) or the secondary key (S-Kgne/S-Keng) as
indicated in keyToUse;

2> if the PDCP entity of this DRB is configured with integrityProtection:

3> configure the PDCP entity with the integrity protection algorithms according to securityConfig and apply
the Kupin key associated with the master (Kgg) or the secondary key (S-Kge) as indicated in keyToUse;

2> if an sdap-Config is included:
3> if an SDAP entity with the received pdu-Session does not exist:
4> establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
4> if an SDAP entity with the received pdu-Session did not exist prior to receiving this reconfiguration:
5> indicate the establishment of the user plane resources for the pdu-Session to upper layers;

3> configure the SDAP entity in accordance with the received sdap-Config as specified in TS 37.324 [24]
and associate the DRB with the SDAP entity;

2> if the DRB is associated with an eps-Bearerldentity:

3> if the DRB was configured with the same eps-BearerIdentity either by NR or E-UTRA prior to receiving
this reconfiguration:

4> associate the established DRB with the corresponding eps-BearerIdentity;
3> else:

4> indicate the establishment of the DRB(s) and the eps-BearerIdentity of the established DRB(s) to
upper layers;

1> for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration and
configured as DAPS bearer:

2> reconfigure the PDCP entity to configure DAPS with the ciphering function, integrity protection function and
ROHC function of the target cell group as specified in TS 38.323 [5] and configure it in accordance with the
received pdcp-Config;

2> if the masterKeyUpdate is received:
3> if the ciphering function of the target cell group PDCP entity is not configured with cipheringDisabled:

4> configure the ciphering function of the target cell group PDCP entity with the ciphering algorithm
according to securityConfig and apply the Kypen. key associated with the master key (Kgg), as
indicated in keyToUse, i.e. the ciphering configuration shall be applied to all subsequent PDCP PDUs
received from the target cell group and sent to the target cell group by the UE;

3> if the integrity protection function of the target cell group PDCP entity is configured with
integrityProtection:

4> configure the integrity protection function of the target cell group PDCP entity with the integrity
protection algorithms according to securityConfig and apply the Kupin key associated with the master
key (Kgng) as indicated in keyToUse;
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2> else:

3> configure the ciphering function and the integrity protection function of the target cell group PDCP entity
with the same security configuration as the PDCP entity for the source cell group;

2> if the sdap-Config is included and when indication of successful completion of random access towards target
cell is received from lower layers as specified in [3]:

3> reconfigure the SDAP entity in accordance with the received sdap-Config as specified in TS 37.324 [24];

3> for each QFI value added in mappedQoS-FlowsToAdd, if the QFI value is previously configured, the QFI
value is released from the old DRB;

1> for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration and not
configured as DAPS bearer:

2> if the reestablishPDCP is set:
3> if target RAT of handover is E-UTRA/5GC; or
3> if the UE is connected to E-UTRA/5GC:
4> if the UE is capable of E-UTRA/5GC but not capable of NGEN-DC:
5> if the PDCP entity of this DRB is not configured with cipheringDisabled:

6> configure the PDCP entity with the ciphering algorithm and Kupenc key configured/derived as
specified in TS 36.331 [10], clause 5.4.2.3, i.e. the ciphering configuration shall be applied to
all subsequent PDCP PDUs received and sent by the UE;

4> else (i.e., a UE capable of NGEN-DC):
5> if the PDCP entity of this DRB is not configured with cipheringDisabled:

6> configure the PDCP entity with the ciphering algorithm and Kuypen key associated with the
master key (Kens) or the secondary key (S-Kgng), as indicated in keyToUse, i.e. the ciphering
configuration shall be applied to all subsequent PDCP PDUs received and sent by the UE;

3> else (i.e., UE connected to NR or UE in EN-DC):
4> if the PDCP entity of this DRB is not configured with cipheringDisabled:

5> configure the PDCP entity with the ciphering algorithm and Kupenc key associated with the master
key (Kens/ Kgng) or the secondary key (S-Kgne/S-Keng), as indicated in keyToUse, i.e. the ciphering
configuration shall be applied to all subsequent PDCP PDUs received and sent by the UE;

4> if the PDCP entity of this DRB is configured with integrityProtection:

5> configure the PDCP entity with the integrity protection algorithms according to securityConfig and
apply the Kupin key associated with the master key (Kgns) or the secondary key (S-Kgng) as
indicated in keyToUse;

3> if drb-ContinueROHC is included in pdcp-Config:
4> indicate to lower layer that drb-ContinueROHC is configured;
3> if drb-ContinueEHC-DL is included in pdcp-Config:
4> indicate to lower layer that drb-ContinueEHC-DL is configured,
3> if drb-ContinueEHC-UL is included in pdcp-Config:
4> indicate to lower layer that drb-ContinueEHC-UL is configured;
3> re-establish the PDCP entity of this DRB as specified in TS 38.323 [5], clause 5.1.2;

2> else, if the recoverPDCP is set:
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3> trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5];
2> if the pdcp-Config is included:
3> reconfigure the PDCP entity in accordance with the received pdcp-Config.
2> if the sdap-Config is included:
3> reconfigure the SDAP entity in accordance with the received sdap-Config as specified in TS37.324 [24];

3> for each QFI value added in mappedQoS-FlowsToAdd, if the QFI value is previously configured, the QFI
value is released from the old DRB;

NOTE 1: Void.

NOTE 2: When determining whether a drb-Identity value is part of the current UE configuration, the UE does not
distinguish which RadioBearerConfig and DRB-ToAddModList that DRB was originally configured in. To
re-associate a DRB with a different key (Keng to S-Kgng, Kgng t0 S-Keng, Kgng to S-Kgns, or vice versa), the
network provides the drb-Identity value in the (target) drb-ToAddModList and sets the reestablishPDCP
flag. The network does not list the drb-Identity in the (source) drb-ToReleaseList.

NOTE 3: When setting the reestablishPDCP flag for a radio bearer, the network ensures that the RLC receiver
entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a
reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.

NOTE 4: In this specification, UE configuration refers to the parameters configured by NR RRC unless otherwise
stated.

NOTE 5: Ciphering and integrity protection can be enabled or disabled for a DRB. The enabling/disabling of
ciphering or integrity protection can be changed only by releasing and adding the DRB.

5.3.5.7 AS Security key update
The UE shall:
1> if UE is connected to E-UTRA/EPC or E-UTRA/5GC:
2> upon reception of sk-Counter as specified in TS 36.331 [10]:

3> update the S-Kgns key based on the Keng key and using the received sk-Counter value, as specified in TS
33.401 [30] for EN-DC, or TS 33.501 [11] for NGEN-DC;

3> derive the Kgrcenc and Kupenc keys as specified in TS 33.401 [30] for EN-DC, or TS 33.501 [11] for
NGEN-DC;

3> derive the Krrcine and Kuypine keys as specified in TS 33.401 [30] for EN-DC or TS 33.501 [11] for NGEN-
DC.

1> else if this procedure was initiated due to reception of the masterKeyUpdate:
2> if the nas-Container is included in the received masterKeyUpdate:
3> forward the nas-Container to the upper layers;
2> if the keySetChangelndicator is set to true:
3> derive or update the Kgg key based on the Kawr key, as specified in TS 33.501 [11];
2> else:

3> derive or update the Kyng key based on the current Kgng key or the NH, using the nextHopChainingCount
value indicated in the received masterKeyUpdate, as specified in TS 33.501 [11];

2> store the nextHopChainingCount value;

2> derive the keys associated with the Ky key as follows:
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3> if the securityAlgorithmConfig is included in SecurityConfig:

4> derive the Kgrcene and Kupenc keys associated with the cipheringAlgorithm indicated in the
securityAlgorithmConfig, as specified in TS 33.501 [11];

4> derive the Krrcine and Kupine keys associated with the integrityProtAlgorithm indicated in the
securityAlgorithmConfig, as specified in TS 33.501 [11];

3> else:

4> derive the Kgrcene and Kupene keys associated with the current cipheringAlgorithm, as specified in TS
33.501 [11];

4> derive the Kgrcin and Kupinc keys associated with the current integrityProtAlgorithm, as specified in TS
33.501 [11].

NOTE 1: Ciphering and integrity protection are optional to configure for the DRBs.

1> else if this procedure was initiated due to reception of the sk-Counter (UE is in NE-DC, or NR-DC, or is
configured with SN terminated bearer(s)):

2> derive or update the secondary key (S-Kge or S-KeNB) based on the KgNB key and using the received sk-
Counter value, as specified in TS 33.501 [11];

2> derive the Kgrcenc key and the Kupene key as specified in TS 33.501 [11] using the ciphering algorithms
indicated in the RadioBearerConfig associated with the secondary key (S-Kgng or S-KeNB) as indicated by
keyToUse;

2> derive the Kgrcine key and the Kuypin key as specified in TS 33.501 [11] using the integrity protection
algorithms indicated in the RadioBearerConfig associated with the secondary key (S-Kgng or S-KeNB) as
indicated by keyToUse;

NOTE 2: If the UE has no radio bearer configured with keyToUse set to secondary and receives the sk-Counter
without any RadioBearerConfig with keyToUse set to secondary, the UE does not consider it as an invalid

reconfiguration.
5.3.5.8 Reconfiguration failure
5.3.58.1 Void
5.3.5.8.2 Inability to comply with RRCReconfiguration

The UE shall:
1> if the UE is in (NG)EN-DC:

2> if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message
received over SRB3;

3> continue using the configuration used prior to the reception of RRCReconfiguration message;
3> if MCG transmission is not suspended:

4> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG
reconfiguration error, upon which the connection reconfiguration procedure ends;

3> else:

4> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon
which the connection reconfiguration procedure ends;

2> else, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration
message received over SRB1;

3> continue using the configuration used prior to the reception of RRCReconfiguration message;
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3> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon
which the connection reconfiguration procedure ends.
1> else if RRCReconfiguration is received via NR (i.e., NR standalone, NE-DC, or NR-DC):

2> if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message
received over SRB3;

NOTE 0: This case does not apply in NE-DC.
3> continue using the configuration used prior to the reception of RRCReconfiguration message;
3> if MCG transmission is not suspended:

4> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG
reconfiguration error, upon which the connection reconfiguration procedure ends;

3> else:

4> initiate the connection re-establishment procedure as specified in clause 5.3.7, upon which the
connection reconfiguration procedure ends;

2> else if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration
message received over the SRB1 or if the upper layers indicate that the nas-Container is invalid:

NOTE 0a: The compliance also covers the SCG configuration carried within octet strings e.g. field mrdc-
SecondaryCellGroupConfig. 1.e. the failure behaviour defined also applies in case the UE cannot comply
with the embedded SCG configuration or with the combination of (parts of) the MCG and SCG
configurations.

NOTE 0b: The compliance also covers the E-UTRA sidelink configuration carried within an octet string, e.g. field
sl-ConfigDedicatedEUTRA. 1.e. the failure behaviour defined also applies in case the UE cannot comply
with the embedded E-UTRA sidelink configuration.

3> continue using the configuration used prior to the reception of RRCReconfiguration message;
3> if AS security has not been activated:
4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'

3> else if AS security has been activated but SRB2 and at least one DRB or, for [AB, SRB2,have not been
setup:

4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection failure';

3> else:

4> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the
reconfiguration procedure ends;

1> else if RRCReconfiguration is received via other RAT (Handover to NR failure):

2> if the UE is unable to comply with any part of the configuration included in the RRCReconfiguration
message or if the upper layers indicate that the nas-Container is invalid:

3> perform the actions defined for this failure case as defined in the specifications applicable for the other
RAT.

NOTE 1: The UE may apply above failure handling also in case the RRCReconfiguration message causes a
protocol error for which the generic error handling as defined in clause 10 specifies that the UE shall
ignore the message.

NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/failure.
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NOTE

5.3.5.8.3

The UE sh

3: It is up to UE implementation whether the compliance check for an RRCReconfiguration received as part
of ConditionalReconfiguration is performed upon the reception of the message or upon CHO and CPC
execution (when the message is required to be applied).

T304 expiry (Reconfiguration with sync Failure)

all:

1> if T304 of the MCG expires:

2>

2>

2>

2>

release dedicated preambles provided in rach-ConfigDedicated if configured;
release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;

if any DAPS bearer is configured, and radio link failure is not detected in the source PCell, according to
subclause 5.3.10.3:

3> reset MAC for the target PCell and release the MAC configuration for the target PCell;
3> for each DAPS bearer:

4> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical
channel for the target PCell;

4> reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
3> for each SRB:
4> if the masterKeyUpdate was not received:

5> configure the PDCP entity for the source PCell with state variables continuation as specified in TS
38.323 [5], the state variables as the PDCP entity for the target PCell;

4> release the PDCP entity for the target PCell;

4> release the RLC entity as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel
for the target PCell;

4> trigger the PDCP entity for the source PCell to perform SDU discard as specified in TS 38.323 [5];
4> re-establish the RLC entity for the source PCell;

3> release the physical channel configuration for the target PCell;

3> revert back to the SDAP configuration used in the source PCell;

3> discard the keys used in target PCell (the Kgng key, the Kgrcene key, the Krrein key, the Kypine key and the
Kupene key), if any;

3> resume suspended SRBs in the source PCell;
3> for each non DAPS bearer:

4> revert back to the UE configuration used for the DRB in the source PCell, includes PDCP, RLC states
variables, the security configuration and the data stored in transmission and reception buffers in PDCP
and RLC entities ;

3> revert back to the UE measurement configuration used in the source PCell;

3> initiate the failure information procedure as specified in subclause 5.7.5 to report DAPS handover failure.
else:

3> revert back to the UE configuration used in the source PCell;

3> store the handover failure information in VarRLF-Report as described in the subclause 5.3.10.5;

3> initiate the connection re-establishment procedure as specified in subclause 5.3.7.
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NOTE 1: In the context above, "the UE configuration" includes state variables and parameters of each radio bearer.
1> else if T304 of a secondary cell group expires:
2> if MCG transmission is not suspended:
3> release dedicated preambles provided in rach-ConfigDedicated, if configured;

3> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG
reconfiguration with sync failure, upon which the RRC reconfiguration procedure ends;

2> else:
3> if the UE is in NR-DC:
4> initiate the connection re-establishment procedure as specified in subclause 5.3.7;
3> else (the UE is in (NG) EN-DC):
4> initiate the connection re-establishment procedure as specified in TS 36.331 [10], subclause 5.3.7;
1> else if T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):
2> reset MAC;
2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.

NOTE 2: In this clause, the term 'handover failure' has been used to refer to 'reconfiguration with sync failure'.

5.3.5.9 Other configuration
The UE shall:
1> if the received otherConfig includes the delayBudgetReportingConfig:
2> if delayBudgetReportingConfig is set to setup:
3> consider itself to be configured to send delay budget reports in accordance with 5.7.4;
2> else:
3> consider itself not to be configured to send delay budget reports and stop timer T342, if running.
1> if the received otherConfig includes the overheatingAssistanceConfig:
2> if overheatingAssistanceConfig is set to setup:
3> consider itself to be configured to provide overheating assistance information in accordance with 5.7.4;
2> else:

3> consider itself not to be configured to provide overheating assistance information and stop timer T345, if
running;

1> if the received otherConfig includes the idc-AssistanceConfig:
2> if idc-AssistanceConfig is set to setup:
3> consider itself to be configured to provide IDC assistance information in accordance with 5.7.4;
2> else:
3> consider itself not to be configured to provide IDC assistance information;
1> if the received otherConfig includes the drx-PreferenceConfig:

2> if drx-PreferenceConfig is set to setup:
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3> consider itself to be configured to provide its preference on DRX parameters for power saving for the cell
group in accordance with 5.7.4;

2> else:

3> consider itself not to be configured to provide its preference on DRX parameters for power saving for the
cell group and stop timer T346a associated with the cell group, if running;

1> if the received otherConfig includes the maxBW-PreferenceConfig:
2> if maxBW-PreferenceConfig is set to setup:

3> consider itself to be configured to provide its preference on the maximum aggregated bandwidth for
power saving for the cell group in accordance with 5.7.4;

2> else:

3> consider itself not to be configured to provide its preference on the maximum aggregated bandwidth for
power saving for the cell group and stop timer T346b associated with the cell group, if running;

1> if the received otherConfig includes the maxCC-PreferenceConfig:
2> if maxCC-PreferenceConfig is set to setup:

3> consider itself to be configured to provide its preference on the maximum number of secondary
component carriers for power saving for the cell group in accordance with 5.7.4;

2> else:

3> consider itself not to be configured to provide its preference on the maximum number of secondary
component carriers for power saving for the cell group and stop timer T346¢ associated with the cell
group, if running;

1> if the received otherConfig includes the maxMIMO-LayerPreferenceConfig:
2> if maxMIMO-LayerPreferenceConfig is set to setup:

3> consider itself to be configured to provide its preference on the maximum number of MIMO layers for
power saving for the cell group in accordance with 5.7.4;

2> else:

3> consider itself not to be configured to provide its preference on the maximum number of MIMO layers for
power saving for the cell group and stop timer T346d associated with the cell group, if running;

1> if the received otherConfig includes the minSchedulingOffsetPreferenceConfig:
2> if minSchedulingOffsetPreferenceConfig is set to setup:

3> consider itself to be configured to provide its preference on the minimum scheduling offset for cross-slot
scheduling for power saving for the cell group in accordance with 5.7.4;

2> else:

3> consider itself not to be configured to provide its preference on the minimum scheduling offset for cross-
slot scheduling for power saving for the cell group and stop timer T346e associated with the cell group, if
running;

1> if the received otherConfig includes the releasePreferenceConfig:
2> if releasePreferenceConfig is set to setup:

3> consider itself to be configured to provide assistance information to transition out of RRC_CONNECTED
in accordance with 5.7.4,

2> else:
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3> consider itself not to be configured to provide assistance information to transition out of
RRC_CONNECTED and stop timer T346f, if running.

1> if the received otherConfig includes the obtainCommonLocation:

2> include available detailed location information for any subsequent measurement report or any subsequent
RLF report, CEF report and SCGFailureInformation;

NOTE 1: The UE is requested to attempt to have valid detailed location information available whenever sending a
measurement report for which it is configured to include available detailed location information. The UE
may not succeed e.g. because the user manually disabled the GPS hardware, due to no/poor satellite
coverage. Further details, e.g. regarding when to activate GNSS, are up to UE implementation.

1> if the received otherConfig includes the BT-NamelList:

2> if BT-NamelList is set to setup, include available Bluetooth measurement results for any subsequent
measurement report or any subsequent RLF report, CEF report and SCGFailureInformation;

1> if the received otherConfig includes the WLAN-NameList:

2> if WLAN-NamelList is set to setup, include available WLAN measurement results for any subsequent
measurement report or any subsequent RLF report, CEF report and SCGFailureInformation;

NOTE 2: The UE is requested to attempt to have valid Bluetooth measurements and WLAN measurements
whenever sending a measurement report for which it is configured to include these measurements. The
UE may not succeed e.g. because the user manually disabled the WLAN or Bluetooth hardware. Further
details, e.g. regarding when to activate WLAN or Bluetooth, are up to UE implementation.

1> if the received otherConfig includes the Sensor-NameList:

2> if Sensor-NamelList is set to setup, include available Sensor measurement results for any subsequent
measurement report or any subsequent RLF report, CEF report and SCGFailureInformation;

1> if the received otherConfig includes the sl-AssistanceConfigNR:

2> consider itself to be configured to provide configured grant assistance information for NR sidelink
communication in accordance with 5.7.4;

1> if the received otherConfig includes the referenceTimePreferenceReporting:
2> consider itself to be configured to provide UE reference time assistance information in accordance with 5.7.4;
1> else:

2> consider itself not to be configured to provide UE reference time assistance information;

5.3.5.10 MR-DC release
The UE shall:
1> as a result of MR-DC release triggered by E-UTRA or NR:
2> release SRB3, if established, as specified in 5.3.5.6.2;
2> release measConfig associated with SCG;
2> if the UE is configured with NR SCG:
3> release the SCG configuration as specified in clause 5.3.5.4;
3> release otherConfig associated with the SCG, if configured;
3> stop timers T346a, T346b, T346¢, T346d and T346e associated with the SCG, if running;
3> release bap-Config associated with the SCG, if configured,;

3> release iab-IP-AddressConfigurationList associated with the SCG, if configured;
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2> else if the UE is configured with E-UTRA SCG:

3> release the SCG configuration as specified in TS 36.331 [10], clause 5.3.10.19 to release the E-UTRA
SCG;

5.3.5.11 Full configuration
The UE shall:
1> release/ clear all current dedicated radio configurations except for the following:
- the MCG C-RNTT;
- the AS security configurations associated with the master key;

NOTE 1: Radio configuration is not just the resource configuration but includes other configurations like
MeasConfig. In case NR-DC or NE-DC is configured, this also includes the entire NR or E-UTRA SCG
configuration which are released according to the MR-DC release procedure as specified in 5.3.5.10. The
radio configuration does not include SRB1/SRB2 configurations and DRB configurations as configured
by radioBearerConfig or radioBearerConfig2.

NOTE 1a: For NR sidelink communication, the radio configuration includes the sidelink RRC configuration
received from the network, but does not include the sidelink RRC reconfiguration and sidelink UE
capability received from other UEs via PC5-RRC. In addition, the UE considers the new NR sidelink
configurations as full configuration, in case of state transition and change of system information used for
NR sidelink communication.

1> if the spCellConfig in the masterCellGroup includes the reconfigurationWithSync (i.e., SpCell change):
2> release/ clear all current common radio configurations;
2> use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;

1> else (full configuration after re-establishment or during RRC resume):

2> use values for timers T301, T310, T311 and constants N310, N311, as included in ue-TimersAndConstants
received in SIBI;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
following:

- parameters for which values are provided in SIBI;

1> apply the default MAC Cell Group configuration as specified in 9.2.2;

1> for each srb-Identity value included in the srb-ToAddModList (SRB reconfiguration):
2> apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;

NOTE 2: This is to get the SRBs (SRB1 and SRB2 for reconfiguration with sync and SRB2 for resume and
reconfiguration after re-establishment) to a known state from which the reconfiguration message can do
further configuration.

1> for each pdu-Session that is part of the current UE configuration:
2> release the SDAP entity (clause 5.1.2 in TS 37.324 [24]);
2> release each DRB associated to the pdu-Session as specified in 5.3.5.6.4;

NOTE 3: This will retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the
current UE configuration. Setup of the DRBs within the AS is described in clause 5.3.5.6.5 using the new
configuration. The pdu-Session acts as the anchor for associating the released and re-setup DRB. In the
AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel
configurations).
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1> for each pdu-Session that is part of the current UE configuration but not added with same pdu-Session in the drb-
ToAddModList:
2> if the procedure was triggered due to reconfiguration with sync:

3> indicate the release of the user plane resources for the pdu-Session to upper layers after successful
reconfiguration with sync;

2> else:
3> indicate the release of the user plane resources for the pdu-Session to upper layers immediately;
5.3.5.12 BAP configuration
The IAB-MT shall:
1> if the bap-Config is set to setup:
2> if no BAP entity is established:
3> establish a BAP entity as specified in TS 38.340 [47];
2> if bap-address is included:
3> configure the BAP entity to use the bap-Address as this node's BAP address;
2> if defaultUL-BAP-RoutingID is included:
3> configure the BAP entity to apply the default UL BAP routing ID according to the configuration;
2> if defaultUL-BH-RLC-Channel is included
3> configure the BAP entity to apply the default UL BH RLC channel according to the configuration;
2> if flowControlFeedbackType is included:
3> configure the BAP entity to apply the flow control feedback according to the configuration;
1> if the bap-Config is set to release:

2> release the BAP entity as specified in TS 38.340 [47].
5.3.5.12a  IAB Other Configuration
5.3.5.12a.1 IP address management

5.3.5.12a.1.1 IP Address Release
The IAB-MT shall:

1> if the release is triggered by reception of the iab-IP-AddressToReleaseList:
2> for each iab-IP-AddressIndex value included in iab-IP-AddressToReleaseList:
3> release the corresponding IAB-IP-AddressConfiguration.

5.3.5.12a.1.2 IP Address Addition/Modification
The IAB-MT shall:

1> for each iab-IP-AddressIndex value included in the iab-IP-AddressToAddModList that is not part of the current
IAB-MT configuration:

2> add the IP address indicated in iab-IP-Address, corresponding to the iab-IP-AddressIndex.
2> if added IP address is iPv4-Address:

3> if iab-IP-Usage is set to f1-C:
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4> store the received IPv4 address for F1-C traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.
3> else if iab-IP-Usage is set to f1-U:

4> store the received IPv4 address for F1-U traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else if iab-IP-Usage is set to non-F1:

4> store the received IPv4 address for non-F1 traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else:

4> store the received IPv4 address for all traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

2> else if iPv6-Address is included:
3> if iab-IP-Usage is set to f1-C:

4> store the received IPv6 address for F1-C traffic together with the [AB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else if iab-IP-Usage is set to f1-U:

4> store the received IPv6 address for F1-U traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else if iab-IP-Usage is set to non-F1:

4> store the received IPv6 address for non-F1 traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else:

4> store the received IPv6 address for all traffic together with the ITAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

2> else if iPv6-Prefix is included in iab-IP-AddressToAddModList:
3> if iab-IP-Usage is set to f1-C:

4> store the received IPv6 address prefix for F1-C traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else if iab-IP-Usage is set to fI-U:

4> store the received IPv6 address prefix for F1-U traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

3> else if iab-IP-Usage is set to non-F1:

4> store the received IPv6 address prefix for non-F1 traffic together with the IAB-donor-DU BAP
address corresponding to the iab-IP-Addressindex.

3> else:

4> store the received IPv6 address prefix for all traffic together with the IAB-donor-DU BAP address
corresponding to the iab-IP-AddressIndex.

1> for each iab-IP-AddressIndex value included in the iab-IP-AddressToAddModList that is part of the current IAB-
MT configuration:

2> modify the IP address configuration(s) in accordance with the IAB-IP-AddressConfiguration corresponding to
the iab-IP-AddressIndex.
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5.3.5.13 Conditional Reconfiguration
5.3.5.13.1 General

The network configures the UE with one or more candidate target SpCells in the conditional reconfiguration. The UE
evaluates the condition of each configured candidate target SpCell. The UE applies the conditional reconfiguration
associated with one of the target SpCells which fulfils associated execution condition. The network provides the
configuration parameters for the target SpCell in the ConditionalReconfiguration IE.

The UE performs the following actions based on a received ConditionalReconfiguration IE:
1> if the ConditionalReconfiguration contains the condReconfigToRemoveList:
2> perform conditional reconfiguration removal procedure as specified in 5.3.5.13.2;
1> if the ConditionalReconfiguration contains the condReconfigToAddModList:
2> perform conditional reconfiguration addition/modification as specified in 5.3.5.13.3;
5.3.5.13.2 Conditional reconfiguration removal
The UE shall:

1> for each condReconfigld value included in the condReconfigloRemoveList that is part of the current UE
conditional reconfiguration in VarConditionalReconfig:

2> remove the entry with the matching condReconfigld from the VarConditionalReconfig;

NOTE: The UE does not consider the message as erroneous if the condReconfigToRemoveList includes any
condReconfigld value that is not part of the current UE configuration.

5.3.5.13.3 Conditional reconfiguration addition/modification
For each condReconfigld received in the condReconfigToAddModList IE the UE shall:

1> if an entry with the matching condReconfigld exists in the condReconfigToAddModList within the
VarConditionalReconfig:

2> if the entry in condReconfigToAddModList includes an condExecutionCond,
3> replace the entry with the value received for this condReconfigld,
2> if the entry in condReconfigToAddModList includes an condRRCReconfig;
2> replace the entry with the value received for this condReconfigld,
1> else:
2> add a new entry for this condReconfigld within the VarConditionalReconfig;
1> perform conditional reconfiguration evaluation as specified in 5.3.5.13.4;
5.3.5.13.4 Conditional reconfiguration evaluation
The UE shall:
1> for each condReconfigld within the VarConditionalReconfig:

2> consider the cell which has a physical cell identity matching the value indicated in the
ServingCellConfigCommon included in the reconfigurationWithSync in the received condRRCReconfig to be
applicable cell;

2> for each measld included in the measlIdList within VarMeasConfig indicated in the condExecutionCond
associated to condReconfigld:

3> if the entry condition(s) applicable for this event associated with the condReconfigld, i.e. the event
corresponding with the condEventId(s) of the corresponding condTriggerConfig within



Release 16 103 3GPP TS 38.331 V16.3.1 (2021-01)
VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering
taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:
4> consider the event associated to that measlId to be fulfilled;

3> if the leaving condition(s) applicable for this event associated with the condReconfigld, i.e. the event
corresponding with the condEventId(s) of the corresponding condTriggerConfig within
VarConditionalReconfig, is fulfilled for the applicable cells for all measurements after layer 3 filtering
taken during the corresponding timeToTrigger defined for this event within the VarConditionalReconfig:

4> consider the event associated to that measlId to be not fulfilled;

2> if event(s) associated to all measId(s) within condTriggerConfig for a target candidate cell within the stored
condRRCReconfig are fulfilled:

3> consider the target candidate cell within the stored condRRCReconfig, associated to that condReconfigld,
as a triggered cell;

3> initiate the conditional reconfiguration execution, as specified in 5.3.5.13.5;

NOTE: Up to 2 Measld can be configured for each condReconfigld. The conditional reconfiguration event of the
2 Measld may have the same or different event conditions, triggering quantity, time to trigger, and
triggering threshold.

5.3.5.13.5 Conditional reconfiguration execution
The UE shall:
1> if more than one triggered cell exists:
2> select one of the triggered cells as the selected cell for conditional reconfiguration execution;
1> for the selected cell of conditional reconfiguration execution:
2> apply the stored condRRCReconfig of the selected cell and perform the actions as specified in 5.3.5.3;

NOTE: If multiple NR cells are triggered in conditional reconfiguration execution, it is up to UE implementation
which one to select, e.g. the UE considers beams and beam quality to select one of the triggered cells for
execution.

5.3.5.14 Sidelink dedicated configuration
Upon initiating the procedure, the UE shall:
1> if sl-FreqInfoToReleaseList is included in sl-ConfigDedicatedNR within RRCReconfiguration:
2> for each entry included in the received sl-FreqInfoToReleaseList that is part of the current UE configuration:
3> release the related configurations from the stored NR sidelink communication configurations;
1> if sl-FreqInfoToAddModList is included in sl-ConfigDedicated NR within RRCReconfiguration:
2> if configured to receive NR sidelink communication:

3> use the resource pool(s) indicated by sI-RxPool for NR sidelink communication reception, as specified in
5.8.7;

2> if configured to transmit NR sidelink communication:

3> use the resource pool(s) indicated by sI-TxPoolSelectedNormal, sl-TxPoolScheduling or sl-
TxPoolExceptional for NR sidelink communication transmission, as specified in 5.8.8;

2> perform CBR measurement on the transmission resource pools indicated by sI-TxPoolSelectedNormal, sl-
TxPoolScheduling or sl-TxPoolExceptional for NR sidelink communication transmission, as specified in
5.5.3;
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2> use the synchronization configuration parameters for NR sidelink communication on frequencies included in
sl-FreqInfoToAddModList, as specified in 5.8.5;
1> if sl-RadioBearerToReleaseList is included in sI-ConfigDedicatedNR within RRCReconfiguration:
2> perform sidelink DRB release as specified in 5.8.9.1a.1;

1> if sl-RadioBearerToAddModList or sI-RLC-BearerToAddModList is included in sl-ConfigDedicatedNR within
RRCReconfiguration:

2> perform sidelink DRB addition/modification as specified in 5.8.9.1a.2;
1> if sl-ScheduledConfig is included in sI-ConfigDedicatedNR within RRCReconfiguration:

2> configure the MAC entity parameters, which are to be used for NR sidelink communication, in accordance
with the received sl-ScheduledConfig;

1> if sI-UE-SelectedConfig is included in sl-ConfigDedicatedNR within RRCReconfiguration:

2> configure the parameters, which are to be used for NR sidelink communication, in accordance with the
received sI-UE-SelectedConfig;

1> if sl-MeasConfigInfoToReleaseList is included in sI-ConfigDedicatedNR within RRCReconfiguration:

2> for each sl-DestinationIndex included in the received sl-MeasConfigInfoToReleaseList that is part of the
current UE configuration:

3> remove the entry with the matching sl-DestinationIndex from the stored NR sidelink measurement
configuration information;

1> if sl-MeasConfigInfoToAddModList is included in sI-ConfigDedicatedNR within RRCReconfiguration:

2> for each sl-DestinationIndex included in the received sI-MeasConfigInfoToAddModList that is part of the
current stored NR sidelink measurement configuration:

3> reconfigure the entry according to the value received for this sl-DestinationIndex from the stored NR
sidelink measurement configuration information;

2> for each sl-DestinationIndex included in the received sl-MeasConfigIinfoToAddModList that is not part of the
current stored NR sidelink measurement configuration:

3> add a new entry for this sl-DestinationIndex to the stored NR sidelink measurement configuration.

5.3.6 Counter check
5.36.1 General

@ Network

CounterCheck
<

CounterCheckResponse

>

Figure 5.3.6.1-1: Counter check procedure

The counter check procedure is used by the network to request the UE to verify the amount of data sent/ received on
each DRB. More specifically, the UE is requested to check if, for each DRB, the most significant bits of the COUNT
match with the values indicated by the network.

NOTE: The procedure enables the network to detect packet insertion by an intruder (a 'man in the middle").
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5.3.6.2 Initiation
The network initiates the procedure by sending a CounterCheck message.

NOTE: The network may initiate the procedure when any of the COUNT values reaches a specific value.

5.3.6.3 Reception of the CounterCheck message by the UE
Upon receiving the CounterCheck message, the UE shall:
1> for each DRB that is established:

2> if no COUNT exists for a given direction (uplink or downlink) because it is a uni-directional bearer
configured only for the other direction:

3> assume the COUNT value to be 0 for the unused direction;
2> if the drb-Identity is not included in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the CounterCheckResponse message by including the drb-
Identity, the count-Uplink and the count-Downlink set to the value of TX_NEXT — 1 and RX_NEXT — 1
(specified in TS 38.323 [5]), respectively;

2> else if, for at least one direction, the most significant bits of the COUNT are different from the value
indicated in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the CounterCheckResponse message by including the drb-
Identity, the count-Uplink and the count-Downlink set to the value of TX_NEXT — 1 and RX_NEXT —1
(specified in TS 38.323 [5]), respectively;

1> for each DRB that is included in the drb-CountMSB-InfoList in the CounterCheck message that is not
established:

2> include the DRB in the drb-CountInfoList in the CounterCheckResponse message by including the drb-
Identity, the count-Uplink and the count-Downlink with the most significant bits set identical to the
corresponding values in the drb-CountMSB-InfoList and the least significant bits set to zero;

1> submit the CounterCheckResponse message to lower layers for transmission upon which the procedure ends.
5.3.7 RRC connection re-establishment
5.3.7.1 General

IE_E| Network

RRCReestablishmentRequest

>

< RRCReestablishment

RRCReestablishmentComplete N

Figure 5.3.7.1-1: RRC connection re-establishment, successful
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IE_E| Network

RRCReestablishmentRequest

>
RRCSetup

RRCSetupComplete

>

Figure 5.3.7.1-2: RRC re-establishment, fallback to RRC establishment, successful

The purpose of this procedure is to re-establish the RRC connection. A UE in RRC_CONNECTED, for which AS
security has been activated with SRB2 and at least one DRB setup or, for IAB, SRB2, may initiate the procedure in
order to continue the RRC connection. The connection re-establishment succeeds if the network is able to find and
verify a valid UE context or, if the UE context cannot be retrieved, and the network responds with an RRCSetup
according to clause 5.3.3.4.

The network applies the procedure e.g as follows:
- When AS security has been activated and the network retrieves or verifies the UE context:
- tore-activate AS security without changing algorithms;
- to re-establish and resume the SRB1;
- When UE is re-establishing an RRC connection, and the network is not able to retrieve or verify the UE context:
- to discard the stored AS Context and release all RBs;
- to fallback to establish a new RRC connection.

If AS security has not been activated, the UE shall not initiate the procedure but instead moves to RRC_IDLE directly,
with release cause 'other'. If AS security has been activated, but SRB2 and at least one DRB or, for IAB, SRB2, are not
setup, the UE does not initiate the procedure but instead moves to RRC_IDLE directly, with release cause 'RRC
connection failure'.

5.3.7.2 Initiation
The UE initiates the procedure when one of the following conditions is met:
1> upon detecting radio link failure of the MCG and t316 is not configured, in accordance with 5.3.10; or

1> upon detecting radio link failure of the MCG while SCG transmission is suspended, in accordance with 5.3.10;
or

1> upon detecting radio link failure of the MCG while PSCell change is ongoing, in accordance with 5.3.10; or
1> upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or
1> upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or

1> upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity
check failure is detected on the RRCReestablishment message; or

1> upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2; or

1> upon detecting radio link failure for the SCG while MCG transmission is suspended, in accordance with
subclause 5.3.10.3 in NR-DC or in accordance with TS 36.331 [10] subclause 5.3.11.3 in NE-DC; or

1> upon reconfiguration with sync failure of the SCG while MCG transmission is suspended in accordance with
subclause 5.3.5.8.3; or
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1> upon SCG change failure while MCG transmission is suspended in accordance with TS 36.331 [10] subclause
5.3.5.7a; or

1> upon SCG configuration failure while MCG transmission is suspended in accordance with subclause 5.3.5.8.2 in
NR-DC or in accordance with TS 36.331 [10] subclause 5.3.5.5 in NE-DC; or

1> upon integrity check failure indication from SCG lower layers concerning SRB3 while MCG is suspended; or
1> upon T316 expiry, in accordance with sub-clause 5.7.3b.5.
Upon initiation of the procedure, the UE shall:
1> stop timer T310, if running;
1> stop timer T312, if running;
1> stop timer T304, if running;
1> start timer T311;
1> stop timer T316, if running;
1> if UE is not configured with conditionalReconfiguration:
2> reset MAG;
2> release spCellConfig, if configured;
2> suspend all RBs, except SRBO;
2> release the MCG SCell(s), if configured;
2> if MR-DC is configured:
3> perform MR-DC release, as specified in clause 5.3.5.10;
2> release delayBudgetReportingConfig, if configured and stop timer T342, if running;
2> release overheatingAssistanceConfig, if configured and stop timer T345, if running;
2> release idc-AssistanceConfig, if configured;
2> release btNamelList, if configured;
2> release wlanNamelList, if configured;
2> release sensorNamelList, if configured;

2> release drx-PreferenceConfig for the MCG, if configured and stop timer T346a associated with the MCG, if
running;

2> release maxBW-PreferenceConfig for the MCG, if configured and stop timer T346b associated with the
MCG, if running;

2> release maxCC-PreferenceConfig for the MCG, if configured and stop timer T346c¢ associated with the MCG,
if running;

2> release maxMIMO-LayerPreferenceConfig for the MCG, if configured and stop timer T346d associated with
the MCG, if running;

2> release minSchedulingOffsetPreferenceConfig for the MCG, if configured stop timer T346e associated with
the MCG, if running;

2> release releasePreferenceConfig, if configured stop timer T346f, if running;
2> release onDemandSIB-Request if configured, and stop timer T350, if running;

1> if any DAPS bearer is configured:
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2> reset the source MAC and release the source MAC configuration;
2> for each DAPS bearer:

3> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical
channel for the source SpCell;

3> reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
2> for each SRB:
3> release the PDCP entity for the source SpCell;

3> release the RLC entity as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for
the source SpCell;

2> release the physical channel configuration for the source SpCell;

2> discard the keys used in the source SpCell (the Kgng key, the Krreene key, the Krrcine key, the Kypine key and the
Kupene key), if any;

1> perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.

5.3.7.3 Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1> ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1> stop timer T311;
1> if T390 is running:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;

1> if the cell selection is triggered by detecting radio link failure of the MCG or re-configuration with sync failure
of the MCG, and

1> if attemptCondReconfig is configured; and

1> if the selected cell is one of the candidate cells for which the reconfigurationWithSync is included in the
masterCellGroup in VarConditionalReconfig:

2> apply the stored condRRCReconfig associated to the selected cell and perform actions as specified in 5.3.5.3;
1> else:
2> if UE is configured with conditionalReconfiguration:
3> reset MAC;
3> release spCellConfig, if configured;
3> release the MCG SCell(s), if configured;
3> release delayBudgetReportingConfig, if configured and stop timer T342, if running;
3> release overheatingAssistanceConfig , if configured and stop timer T345, if running;
3> if MR-DC is configured:
4> perform MR-DC release, as specified in clause 5.3.5.10;
3> release idc-AssistanceConfig, if configured;

3> release btNamelList, if configured;
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3> release wlanNamelList, if configured,;
3> release sensorNameList, if configured;

3> release drx-PreferenceConfig for the MCG, if configured and stop timer T346a associated with the MCG,
if running;

3> release maxBW-PreferenceConfig for the MCG, if configured and stop timer T346b associated with the
MCG, if running;

3> release maxCC-PreferenceConfig for the MCG, if configured and stop timer T346c¢ associated with the
MCGQ, if running;

3> release maxMIMO-LayerPreferenceConfig for the MCG, if configured and stop timer T346d associated
with the MCG, if running;

3> release minSchedulingOffsetPreferenceConfig for the MCG, if configured and stop timer T346e
associated with the MCG, if running;

3> release releasePreferenceConfig, if configured and stop timer T346f, if running;
3> release onDemandSIB-Request if configured, and stop timer T350, if running;
3> suspend all RBs, except SRBO;
2> remove all the entries within VarConditionalReconfig, if any;
2> for each measlId, if the associated reportConfig has a reportType set to condTriggerConfig:
3> for the associated reportConfigld:

4> remove the entry with the matching reportConfigld from the reportConfigList within the
VarMeasConfig;

3> if the associated measObjectld is only associated to a reportConfig with reportType set to
condTriggerConfig:

4> remove the entry with the matching measObjectld from the measObjectList within the
VarMeasConfig;

3> remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2> start timer T301;

2> apply the default L1 parameter values as specified in corresponding physical layer specifications except for
the parameters for which values are provided in SIBI;

2> apply the default MAC Cell Group configuration as specified in 9.2.2;
2> apply the CCCH configuration as specified in 9.1.1.2;
2> apply the timeAlignmentTimerCommon included in SIBI;
2> initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE: This procedure applies also if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.7.4 Actions related to transmission of RRCReestablishmentRequest message

The UE shall set the contents of RRCReestablishmentRequest message as follows:
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1>

1>

1>

1>

1>

1>

1>

if the procedure was initiated due to radio link failure as specified in 5.3.10.3 or handover failure as specified in
5.3.5.8.3:

2> set the reestablishmentCellld in the VarRLF-Report to the global cell identity of the selected cell;
set the ue-Identity as follows:

2> set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR
failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the physCellld to the physical cell identity of the source PCell (reconfiguration with sync or mobility from
NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);

2> set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:
3> over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarShortMAC-Input;

3> with the Kgrrcine key and integrity protection algorithm that was used in the source PCell (reconfiguration
with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment
occurred (other cases); and

3> with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

set the reestablishmentCause as follows:

2> if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.8.2:
3> set the reestablishmentCause to the value reconfigurationFailure;

2> else if the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in
5.3.5.8.3 (intra-NR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):

3> set the reestablishmentCause to the value handoverFailure;
2> else:

3> set the reestablishmentCause to the value otherFailure;
re-establish PDCP for SRB1;
re-establish RLC for SRB1,;
apply the specified configuration defined in 9.2.1 for SRB1;

configure lower layers to suspend integrity protection and ciphering for SRB1;

NOTE: Ciphering is not applied for the subsequent RRCReestablishment message used to resume the connection.

1>

1>

An integrity check is performed by lower layers, but merely upon request from RRC.
resume SRB1;

submit the RRCReestablishmentRequest message to lower layers for transmission.

5.3.7.5 Reception of the RRCReestablishment by the UE

The UE shall:

1>

1>

1>

1>

1>

stop timer T301;
consider the current cell to be the PCell;
store the nextHopChainingCount value indicated in the RRCReestablishment message;

update the Kgi key based on the current Kgng key or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [11];

derive the Kgrreene and Kuypenc keys associated with the previously configured cipheringAlgorithm, as specified in
TS 33.501 [11];
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1> derive the Kgreine and Kupine keys associated with the previously configured integrityProtAlgorithm, as specified
in TS 33.501 [11].

1> request lower layers to verify the integrity protection of the RRCReestablishment message, using the previously
configured algorithm and the Kgrrcin key;

1> if the integrity protection check of the RRCReestablishment message fails:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure', upon which the procedure ends;

1> configure lower layers to resume integrity protection for SRB1 using the previously configured algorithm and
the Krreine key immediately, i.e., integrity protection shall be applied to all subsequent messages received and
sent by the UE, including the message used to indicate the successful completion of the procedure;

1> configure lower layers to resume ciphering for SRB1 using the previously configured algorithm and, the Krrcen
key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

1> release the measurement gap configuration indicated by the measGapConfig, if configured;
1> set the content of RRCReestablishmentComplete message as follows:

2> if the UE has logged measurements available for NR and if the RPLMN is included in pImn-IdentityList
stored in VarLogMeasReport:

3> include the logMeasAvailable in the RRCReestablishmentComplete message;

3> if Bluetooth measurement results are included in the logged measurements the UE has available for NR
and if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableBT in the RRCReestablishmentComplete message;

3> if WLAN measurement results are included in the logged measurements the UE has available for NR and
if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableWLAN in the RRCReestablishmentComplete message;

2> if the UE has connection establishment failure or connection resume failure information available in
VarConnEstFailReport and if the RPLMN is equal to pImn-Identity stored in VarConnEstFailReport:

3> include connEstFaillnfoAvailable in the RRCReestablishmentComplete message;

2> if the UE has radio link failure or handover failure information available in VarRLF-Report and if the
RPLMN is included in pImn-IdentityList stored in VarRLF-Report; or

2> if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10]
and if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList
stored in VarRLF-Report of TS 36.331 [10]:

3> include rlf-InfoAvailable in the RRCReestablishmentComplete message;
1> submit the RRCReestablishmentComplete message to lower layers for transmission;
1> the procedure ends.
5.3.7.6 T311 expiry
Upon T311 expiry, the UE shall:
1> if the procedure was initiated due to radio link failure or handover failure:
2> set the noSuitableCellFound in the VarRLF-Report to true;

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.
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5.3.7.7 T301 expiry or selected cell no longer suitable
The UE shall:
1> if timer T301 expires; or

1> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 38.304
[20]:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause '/RRC connection
failure'.

5.3.7.8 Reception of the RRCSetup by the UE
The UE shall:
1> perform the RRC connection establishment procedure as specified in 5.3.3.4.

5.3.8 RRC connection release
5.3.8.1 General

Network

RRCRelease

Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedure is:

- to release the RRC connection, which includes the release of the established radio bearers as well as all radio
resources; or

- to suspend the RRC connection only if SRB2 and at least one DRB or, for IAB, SRB2, are setup, which includes
the suspension of the established radio bearers.

5.3.8.2 Initiation

The network initiates the RRC connection release procedure to transit a UE in RRC_CONNECTED to RRC_IDLE; or
to transit a UE in RRC_CONNECTED to RRC_INACTIVE only if SRB2 and at least one DRB or, for [AB, SRB2, is
setup in RRC_CONNECTED; or to transit a UE in RRC_INACTIVE back to RRC_INACTIVE when the UE tries to
resume; or to transit a UE in RRC_INACTIVE to RRC_IDLE when the UE tries to resume. The procedure can also be
used to release and redirect a UE to another frequency.

5.3.8.3 Reception of the RRCRelease by the UE
The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCRelease message was
received or optionally when lower layers indicate that the receipt of the RRCRelease message has been
successfully acknowledged, whichever is earlier;

1> stop timer T380, if running;

1> stop timer T320, if running;

1> if timer T316 is running;
2> stop timer T316;

2> clear the information included in VarRLF-Report, if any;
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1> stop timer T350, if running;
1> if the AS security is not activated:
2> ignore any field included in RRCRelease message except waitTime;

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the release cause 'other' upon which
the procedure ends;

1> if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2> if cnType is included:
3> after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers;

NOTE 1: Handling the case if the E-UTRA cell selected after the redirection does not support the core network type
specified by the cnType, is up to UE implementation.

2> if voiceFallbackIndication is included:
3> consider the RRC connection release was for EPS fallback for IMS voice (see TS 23.502 [43]);
1> if the RRCRelease message includes the cellReselectionPriorities:
2> store the cell reselection priority information provided by the cellReselectionPriorities;
2> if the 320 is included:
3> start timer T320, with the timer value set according to the value of t320;
1> else:
2> apply the cell reselection priority information broadcast in the system information;
1> if deprioritisationReq is included and the UE supports RRC connection release with deprioritisation:
2> start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
2> store the deprioritisationReq until T325 expiry;
1> if the RRCRelease includes the measIdleConfig:
2> if T331 is running:
3> stop timer T331;
3> perform the actions as specified in 5.7.8.3;
2> if the measldleConfig is set to setup:
3> store the received measldleDuration in VarMeasldleConfig;
3> start timer T331 with the value set to measIdleDuration;
3> if the measldleConfig contains measldleCarrierListNR:
4> store the received measlIdleCarrierListNR in VarMeaslIdleConfig;
3> if the measldleConfig contains measldleCarrierListEUTRA:
4> store the received measIdleCarrierListEUTRA in VarMeasldleConfig;
3> if the measldleConfig contains validityAreaList:
4> store the received validityAreaList in VarMeasldleConfig;
1> if the RRCRelease includes suspendConfig:

2> apply the received suspendConfig;
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2> remove all the entries within VarConditionalReconfig, if any;
2> for each measlId, if the associated reportConfig has a reportType set to condTriggerConfig:
3> for the associated reportConfigld:

4> remove the entry with the matching reportConfigld from the reportConfigList within the
VarMeasConfig;

3> if the associated measObjectld is only associated to a reportConfig with reportType set to
condTriggerConfig:

4> remove the entry with the matching measObjectld from the measObjectList within the
VarMeasConfig;

3> remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2> reset MAC and release the default MAC Cell Group configuration, if any;
2> re-establish RLC entities for SRB1;

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an
RRCResumeRequest1:

3> stop the timer T319 if running;
3> in the stored UE Inactive AS context:
4> replace the Kgg and Krereine keys with the current Kgng and Kgrreine keys;

4> replace the C-RNTI with the temporary C-RNTT in the cell the UE has received the RRCRelease
message;

4> replace the cellldentity with the cellldentity of the cell the UE has received the RRCRelease message;

4> replace the physical cell identity with the physical cell identity of the cell the UE has received the
RRCRelease message;

2> else:

3> store in the UE Inactive AS Context the current Ky and Kgreinkeys, the ROHC state, the stored QoS
flow to DRB mapping rules, the C-RNTI used in the source PCell, the cellldentity and the physical cell
identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell
(if configured) and all other parameters configured except for:

- parameters within ReconfigurationWithSync of the PCell;

- parameters within ReconfigurationWithSync of the NR PSCell, if configured,;

- parameters within MobilityControlInfoSCG of the E-UTRA PSCell, if configured;
- servingCellConfigCommonSIB;

NOTE 2: NR sidelink communication related configurations and logged measurement configuration are not stored
as UE Inactive AS Context, when UE enters RRC_INACTIVE.

2> suspend all SRB(s) and DRB(s), except SRBO;
2> indicate PDCP suspend to lower layers of all DRBs;
2> if the 380 is included:

3> start timer T380, with the timer value set to t380;
2> if the RRCRelease message is including the waitTime:

3> start timer T302 with the value set to the waitTime;
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3> inform upper layers that access barring is applicable for all access categories except categories '0' and '2';
2> if T390 is running:
3> stop timer T390 for all access categories;
3> perform the actions as specified in 5.3.14.4;
2> indicate the suspension of the RRC connection to upper layers;
2> enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1> else
2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other".
5.3.84 T320 expiry
The UE shall:
1> if T320 expires:

2> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or
inherited from another RAT;

2> apply the cell reselection priority information broadcast in the system information.
5.3.8.5 UE actions upon the expiry of DatalnactivityTimer
Upon receiving the expiry of DatalnactivityTimer from lower layers while in RRC_CONNECTED, the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.9 RRC connection release requested by upper layers
5.3.9.1 General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of
this procedure.

5.3.9.2 Initiation

The UE initiates the procedure when upper layers request the release of the RRC connection as specified in TS 24.501
[23]. The UE shall not initiate the procedure for power saving purposes.

The UE shall:
1> if the upper layers indicate barring of the PCell:
2> treat the PCell used prior to entering RRC_IDLE as barred according to TS 38.304 [20];

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.
5.3.10 Radio link failure related actions
5.3.10.1 Detection of physical layer problems in RRC_CONNECTED

The UE shall:

1> if any DAPS bearer is configured, upon receiving N310 consecutive "out-of-sync" indications for the source
SpCell from lower layers and T304 is running:

2> start timer T310 for the source SpCell.
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1> upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300,
T301, T304, T311, T316 nor T319 are running;:

2> start timer T310 for the corresponding SpCell.
5.3.10.2 Recovery of physical layer problems

Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, the UE
shall:

1> stop timer T310 for the corresponding SpCell.
1> stop timer T312 for the corresponding SpCell, if running.

NOTE 1: In this case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the
entire radio resource configuration.

NOTE 2: Periods in time where neither "in-sync" nor "out-of-sync" is reported by L1 do not affect the evaluation of
the number of consecutive "in-sync" or "out-of-sync" indications.

5.3.10.3 Detection of radio link failure
The UE shall:
1> if any DAPS bearer is configured and T304 is running:
2> upon T310 expiry in source SpCell; or
2> upon random access problem indication from source MCG MAC; or
2> upon indication from source MCG RLC that the maximum number of retransmissions has been reached; or
2> upon consistent uplink LBT failure indication from source MCG MAC:
3> consider radio link failure to be detected for the source MCG i.e. source RLF;
3> suspend the transmission and reception of all DRBs in the source MCG;
3> reset MAC for the source MCG;
3> release the source connection.
1> else:
2> during a DAPS handover: the following only applies for the target PCell;
2> upon T310 expiry in PCell; or
2> upon T312 expiry in PCell; or

2> upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319
are running; or

2> upon indication from MCG RLC that the maximum number of retransmissions has been reached; or
2> if connected as an IAB-node, upon BH RLF indication received on BAP entity from the MCG; or
2> upon consistent uplink LBT failure indication from MCG MAC while T304 is not running:

3> if the indication is from MCG RLC and CA duplication is configured and activated for MCG, and for the
corresponding logical channel allowedServingCells only includes SCell(s):

4> initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
3> else:

4> consider radio link failure to be detected for the MCG, i.e. MCG RLF,
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4> discard any segments of segmented RRC messages stored according to 5.7.6.3;
NOTE: Void.
4> if AS security has not been activated:
5> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other';-

4> else if AS security has been activated but SRB2 and at least one DRB or, for IAB, SRB2, have not
been setup:

5> store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;

5> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection failure';

4> else:
5> store the radio link failure information in the VarRLF-Report as described in subclause 5.3.10.5;
5> if T316 is configured; and
5> if SCG transmission is not suspended; and

5> if PSCell change is not ongoing (i.e. timer T304 for the NR PSCell is not running in case of NR-
DC or timer T307 of the E-UTRA PSCell is not running as specified in TS 36.331 [10], clause
5.3.10.10, in NE-DC):

6> initiate the MCG failure information procedure as specified in 5.7.3b to report MCG radio link
failure.

5> else:
6> initiate the connection re-establishment procedure as specified in 5.3.7.

The UE may discard the radio link failure information, i.e. release the UE variable VarRLF-Report, 48 hours after the
radio link failure is detected.

The UE shall:
1> upon T310 expiry in PSCell; or
1> upon T312 expiry in PSCell; or
1> upon random access problem indication from SCG MAC; or
1> upon indication from SCG RLC that the maximum number of retransmissions has been reached; or
1> if connected as an IAB-node, upon BH RLF indication received on BAP entity from the SCG; or
1> upon consistent uplink LBT failure indication from SCG MAC:

2> if the indication is from SCG RLC and CA duplication is configured and activated for SCG, and for the
corresponding logical channel allowedServingCells only includes SCell(s):

3> initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2> else:
3> consider radio link failure to be detected for the SCG, i.e. SCG RLF;
3> if MCG transmission is not suspended:
4> initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.
3> else:

4> if the UE is in NR-DC:
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5> initiate the connection re-establishment procedure as specified in 5.3.7;
4> else (the UE is in (NG)EN-DC):
5> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7;
5.3.10.4 RLF cause determination

The UE shall set the rif-Cause in the VarRLF-Report as follows:
1> if the UE declares radio link failure due to T310 expiry:

2> set the rlf-Cause as t310-Expiry;
1> else if the UE declares radio link failure due to the random access problem indication from MCG MAC:
2> if the random access procedure was initiated for beam failure recovery:
3> set the rif-Cause as beamFailureRecoveryFailure;
2> else:
3> set the rlf-Cause as randomAccessProblem;

1> else if the UE declares radio link failure due to the reaching of maximum number of retransmissions from the
MCG RLC:

2> set the rlf-Cause as rlc-MaxNumRetx;
1> else if the UE declares radio link failure due to consistent uplink LBT failures:
2> set the rlf-Cause as IbtFailure;
1> else if the IAB-MT declares radio link failure due to the reception of a BH RLF indication on BAP entity:

2> set the rif-Cause as bh-rifRecoveryFailure.

5.3.10.5 RLF report content determination

The UE shall determine the content in the VarRLF-Report as follows:

1> clear the information included in VarRLF-Report, if any;
1> set the pImn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

1> set the measResultLastServCell to include the cell level RSRP, RSRQ and the available SINR, of the source
PCell(in case HO failure) or PCell (in case RLF) based on the available SSB and CSI-RS measurements
collected up to the moment the UE detected failure;

1> if the SS/PBCH block-based measurement quantities are available:

2> set the rsIndexResults in measResultLastServCell to include all the available measurement quantities of the
source PCell (in case HO failure) or PCell (in case RLF), ordered such that the highest SS/PBCH block
RSRP is listed first if SS/PBCH block RSRP measurement results are available, otherwise the highest
SS/PBCH block RSRQ is listed first if SS/PBCH block RSRQ measurement results are available, otherwise
the highest SS/PBCH block SINR is listed first, based on the available SS/PBCH block based measurements
collected up to the moment the UE detected failure;

1> if the CSI-RS based measurement quantities are available:

2> set the rsIndexResults in measResultLastServCell to include all the available measurement quantities of the
source PCell (in case HO failure) or PCell (in case RLF), ordered such that the highest CSI-RS RSRP is
listed first if CSI-RS RSRP measurement results are available, otherwise the highest CSI-RS RSRQ is listed
first if CSI-RS RSRQ measurement results are available, otherwise the highest CSI-RS SINR is listed first,
based on the available CSI-RS based measurements collected up to the moment the UE detected failure;
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1> set the ssbRLMConfigBitmap and/or csi-rsRLMConfigBitmap in measResultLastServCell to include the radio
link monitoring configuration of the source PCell(in case HO failure) or PCell (in case RLF);

1> for each of the configured measObjectNR in which measurements are available:
2> if the SS/PBCH block-based measurement quantities are available:

3> set the measResultListNR in measResultNeighCells to include all the available measurement quantities of
the best measured cells, other than the source PCell(in case HO failure) or PCell (in case RLF), ordered
such that the cell with highest SS/PBCH block RSRP is listed first if SS/PBCH block RSRP measurement
results are available, otherwise the cell with highest SS/PBCH block RSRQ is listed first if SS/PBCH
block RSRQ measurement results are available, otherwise the cell with highest SS/PBCH block SINR is
listed first, based on the available SS/PBCH block based measurements collected up to the moment the
UE detected failure;

4> for each neighbour cell included, include the optional fields that are available;
2> if the CSI-RS based measurement quantities are available:

3> set the measResultListNR in measResultNeighCells to include all the available measurement quantities of
the best measured cells, other than the source PCell, ordered such that the cell with highest CSI-RS RSRP
is listed first if CSI-RS RSRP measurement results are available, otherwise the cell with highest CSI-RS
RSRQ is listed first if CSI-RS RSRQ measurement results are available, otherwise the cell with highest
CSI-RS SINR is listed first, based on the available CSI-RS based measurements collected up to the
moment the UE detected radio link failure;

4> for each neighbour cell included, include the optional fields that are available;
2> for each of the configured EUTRA frequencies in which measurements are available;

3> set the measResultListEUTRA in measResultNeighCells to include the best measured cells ordered such
that the cell with highest RSRP is listed first if RSRP measurement results are available, otherwise the
cell with highest RSRQ is listed first, and based on measurements collected up to the moment the UE
detected failure;

4> for each neighbour cell included, include the optional fields that are available;

NOTE 1: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

1> set the c-RNTI to the C-RNTI used in the source PCell(in case HO failure) or PCell (in case RLF);

1> if the failure is detected due to reconfiguration with sync failure as described in 5.3.5.8.3, set the fields in
VarRLF-report as follows:

2> set the connectionFailureType to hof;

2> if last RRCReconfiguration message including reconfigurationWithSync concerned a failed intra-RAT
handover (NR to NR):

3> set the nrFailedPCellld in failedPCellld to the global cell identity and tracking area code, if available,
and otherwise to the physical cell identity and carrier frequency of the target PCell of the failed handover;

2> else if last MobilityFromNRCommand concerned a failed inter-RAT handover from NR to E-UTRA and if the
UE supports Radio Link Failure Report for Inter-RAT MRO (NR to EUTRA):

3> set the eutraFailedPCellld in failedPCellld to the global cell identity and tracking area code, if available,
and otherwise to the physical cell identity and carrier frequency of the target PCell of the failed handover;

2> include nrPreviousCell in previousPCellld and set it to the global cell identity and tracking area code of the
PCell where the last RRCReconfiguration message including reconfigurationWithSync was received;

2> set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message
including the reconfigurationWithSync;
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1> else if the failure is detected due to radio link failure as described in 5.3.10.3, set the fields in VarRLF-report as
follows:
2> set the connectionFailureType to rlf;
2> set the rlIf-Cause to the trigger for detecting radio link failure in accordance with clause 5.3.10.4;

2> set the nrFailedPCellld in failedPCellld to the global cell identity and the tracking area code, if available,
and otherwise to the physical cell identity and carrier frequency of the PCell where radio link failure is
detected;

2> if an RRCReconfiguration message including the reconfigurationWithSync was received before the
connection failure:

3> if the last RRCReconfiguration message including the reconfigurationWithSync concerned an intra NR
handover:

4> include the nrPreviousCell in previousPCellld and set it to the global cell identity and the tracking
area code of the PCell where the last RRCReconfiguration message including
reconfigurationWithSync was received;

4> set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message
including the reconfigurationWithSync;

3> else if the last RRCReconfiguration message including the reconfigurationWithSync concerned a
handover to NR from E-UTRA and if the UE supports Radio Link Failure Report for Inter-RAT MRO:

4> include the eutraPreviousCell in previousPCellld and set it to the global cell identity and the tracking
area code of the E-UTRA PCell where the last RRCReconfiguration message including
reconfigurationWithSync was received embedded in E-UTRA RRC message
MobilityFromEUTRACommand message as specified in TS 36.331 [10] clause 5.4.3.3;

4> set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message
including the reconfigurationWithSync embedded in E-UTRA RRC message
MobilityFromEUTRACommand message as specified in TS 36.331 [10] clause 5.4.3.3;

1> if connectionFailureType is rlf and the riIf-Cause is set to randomAccessProblem or
beamFailureRecoveryFailure; or

1> if connectionFailureType is hof:

2> set the ra-InformationCommon to include the random-access related information as described in subclause
5.7.10.5;

1> if location information is available, set the content of locationInfo as follows:
2> if available, set the commonLocationInfo to include the detailed location information;

2> if available, set the bt-LocationInfo in locationInfo to include the Bluetooth measurement results, in order of
decreasing RSSI for Bluetooth beacons;

2> if available, set the wlan-LocationInfo in locationInfo to include the WLAN measurement results, in order of
decreasing RSSI for WLAN APs;

2> if available, set the sensor-LocationInfo in locationInfo to include the sensor measurement results;

The UE may discard the radio link failure information or handover failure information, i.e. release the UE variable
VarRLF-Report, 48 hours after the radio link failure/handover failure is detected.

NOTE 2: In this clause, the term 'handover failure' has been used to refer to 'reconfiguration with sync failure'.

5.3.11 UE actions upon going to RRC_IDLE
The UE shall:

1> reset MAC;
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1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

set the variable pendingRNA-Update to false, if that is set to true;
if going to RRC_IDLE was triggered by reception of the RRCRelease message including a waitTime:
2> if T302 is running:
3> stop timer T302;
2> start timer T302 with the value set to the waitTime;
2> inform upper layers that access barring is applicable for all access categories except categories '0' and '2'.
else:
2> if T302 is running;:
3> stop timer T302;
3> perform the actions as specified in 5.3.14.4;
if T390 is running:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;
if the UE is leaving RRC_INACTIVE:
2> if going to RRC_IDLE was not triggered by reception of the RRCRelease message:
3> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities;
3> stop the timer T320, if running;
stop all timers that are running except T302, T320, T325, T330, T331 and T400;
discard the UE Inactive AS context, if any;
release the suspendConfig, if configured;
remove all the entries within VarConditionalReconfig, if any;
for each measld, if the associated reportConfig has a reportType set to condTriggerConfig:
2> for the associated reportConfigld:
3> remove the entry with the matching reportConfigld from the reportConfigList within the VarMeasConfig;
2> if the associated measObjectld is only associated to a reportConfig with reportType set to condTriggerConfig:
3> remove the entry with the matching measObjectld from the measObjectList within the VarMeasConfig;
2> remove the entry with the matching measId from the measIdList within the VarMeasConfig;

discard the Kyg key, the S-Kgng key, the S-Keng key, the Krreene key, the Krreine key, the Kupine key and the Kupenc
key, if any;

release all radio resources, including release of the RLC entity, the BAP entity, the MAC configuration and the
associated PDCP entity and SDAP for all established RBs;

indicate the release of the RRC connection to upper layers together with the release cause;
discard any segments of segmented RRC messages stored according to 5.7.6.3;

except if going to RRC_IDLE was triggered by inter-RAT cell reselection while the UE is in RRC_INACTIVE
or RRC_IDLE or when selecting an inter-RAT cell while T311 was running or when selecting an E-UTRA cell
for EPS fallback for IMS voice as specified in 5.4.3.5:
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2> enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20];

5.3.12 UE actions upon PUCCH/SRS release request

Upon receiving a PUCCH release request from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall:

1> release PUCCH-CSI-Resources configured in CSI-ReportConfig;
1> release SchedulingRequestResourceConfig instances configured in PUCCH-Config.

Upon receiving an SRS release request from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall:

1> release SRS-Resource instances configured in SRS-Config.
5.3.13 RRC connection resume
5.3.13.1 General

@ Network

RRCResumeRequest/RRCResumeRequest] >

RRCResume

RRCResumeComplete

>

Figure 5.3.13.1-1: RRC connection resume, successful

IE_E| Network

RRCResumeRequest/RRCResumeRequest]

>

RRCSetup

RRCSetupComplete

Figure 5.3.13.1-2: RRC connection resume fallback to RRC connection establishment, successful

@ Network

RRCResumeRequest/RRCResumeRequestl >

RRCRelease

Figure 5.3.13.1-3: RRC connection resume followed by network release, successful
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@ Network

RRCResumeRequest/RRCResumeRequest1

>
RRCRelease with suspend configuration

Figure 5.3.13.1-4: RRC connection resume followed by network suspend, successful
UE Network

RRCResumeRequest/RRCResumeRequest] |

RRCReject
< ]

Figure 5.3.13.1-5: RRC connection resume, network reject

The purpose of this procedure is to resume a suspended RRC connection, including resuming SRB(s) and DRB(s) or
perform an RNA update.

5.3.13.1a  Conditions for resuming RRC Connection for sidelink communication
For NR sidelink communication an RRC connection is resumed only in the following cases:

1> if configured by upper layers to transmit NR sidelink communication and related data is available for
transmission:

2> if the frequency on which the UE is configured to transmit NR sidelink communication is included in sl-
FreqInfoList within SIB12 provided by the cell on which the UE camps; and if the valid version of SIB12
does not include sI-TxPoolSelectedNormal for the concerned frequency;

For V2X sidelink communication an RRC connection resume is initiated only when the conditions specified for V2X
sidelink communication in subclause 5.3.3.1a of TS 36.331 [10] are met.

NOTE: Upper layers initiate an RRC connection resume. The interaction with NAS is left to UE implementation.

5.3.13.2 Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging, upon triggering RNA
updates while the UE is in RRC_INACTIVE, or for sidelink communication as specified in sub-clause 5.3.13.1a)
requests the resume of a suspended RRC connection.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before
initiating this procedure.

Upon initiation of the procedure, the UE shall:
1> if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2> select '0' as the Access Category;

2> perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and
one or more Access Identities provided by upper layers;

3> if the access attempt is barred, the procedure ends;

1> else if the resumption of the RRC connection is triggered by upper layers:
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1>

2> if the upper layers provide an Access Category and one or more Access Identities:

3> perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access
Identities provided by upper layers;

4> if the access attempt is barred, the procedure ends;
2> set the resumeCause in accordance with the information received from upper layers;
else if the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:

2> if an emergency service is ongoing:

NOTE: How the RRC layer in the UE is aware of an ongoing emergency service is up to UE implementation.

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

3> select '2' as the Access Category;

3> set the resumeCause to emergency;
2> else:

3> select '8' as the Access Category;

2> perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and
one or more Access Identities to be applied as specified in TS 24.501 [23];

3> if the access attempt is barred:
4> set the variable pendingRNA-Update to true;
4> the procedure ends;
if the UE is in NE-DC or NR-DC:
2> if the UE does not support maintaining SCG configuration upon connection resumption:

3> release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context,
if stored;

if the UE does not support maintaining the MCG SCell configurations upon connection resumption:
2> release the MCG SCell(s) from the UE Inactive AS context, if stored;

apply the default L1 parameter values as specified in corresponding physical layer specifications, except for the
parameters for which values are provided in SIBI;

apply the default SRB1 configuration as specified in 9.2.1;

apply the default MAC Cell Group configuration as specified in 9.2.2;

release delayBudgetReportingConfig from the UE Inactive AS context, if stored;

stop timer T342, if running;

release overheatingAssistanceConfig from the UE Inactive AS context, if stored,;

stop timer T345, if running;

release idc-AssistanceConfig from the UE Inactive AS context, if stored;

release drx-PreferenceConfig for all configured cell groups from the UE Inactive AS context, if stored;
stop all instances of timer T346a, if running;

release maxBW-PreferenceConfig for all configured cell groups from the UE Inactive AS context, if stored;

stop all instances of timer T346b, if running;
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1> release maxCC-PreferenceConfig for all configured cell groups from the UE Inactive AS context, if stored;
1> stop all instances of timer T346c, if running;

1> release maxMIMO-LayerPreferenceConfig for all configured cell groups from the UE Inactive AS context, if
stored;

1> stop all instances of timer T346d, if running;

1> release minSchedulingOffsetPreferenceConfig for all configured cell groups from the UE Inactive AS context, if
stored;

1> stop all instances of timer T346e, if running;

1> release releasePreferenceConfig from the UE Inactive AS context, if stored;
1> stop timer T346f, if running;

1> apply the CCCH configuration as specified in 9.1.1.2;

1> apply the timeAlignmentTimer Common included in SIBI;

1> start timer T319;

1> set the variable pendingRNA-Update to false;

1> initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.

5.3.13.3 Actions related to transmission of RRCResumeRequest or
RRCResumeRequestl message

The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1 message as follows:
1> if field useFullResumelD is signalled in SIB1:
2> select RRCResumeRequest1 as the message to use;
2> set the resumeldentity to the stored fulll-RNTI value;
1> else:
2> select RRCResumeRequest as the message to use;
2> set the resumeldentity to the stored shortI-RNTI value;

1> restore the RRC configuration, RoHC state, the stored QoS flow to DRB mapping rules and the Kgng and Kgrcine
keys from the stored UE Inactive AS context except for the following:

- masterCellGroup;
- mrdc-SecondaryCellGroup, if stored; and
- pdcp-Config;
1> set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:
2> over the ASN.1 encoded as per clause 8 (i.e., a multiple of 8 bits) VarResumeMAC-Input;

2> with the Kgecine key in the UE Inactive AS Context and the previously configured integrity protection
algorithm; and

2> with all input bits for COUNT, BEARER and DIRECTION set to binary ones;

1> derive the Kgyng key based on the current Kgns key or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [11];

1> derive the Kgrcene key, the Krreine key, the Kypin key and the Kypene key;
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1> configure lower layers to apply integrity protection for all radio bearers except SRBO using the configured
algorithm and the Kgecint key and Kupine key derived in this subclause immediately, i.e., integrity protection shall
be applied to all subsequent messages received and sent by the UE;

NOTE 1: Only DRBs with previously configured UP integrity protection shall resume integrity protection.

1> configure lower layers to apply ciphering for all radio bearers except SRBO and to apply the configured
ciphering algorithm, the Kgrrcenc key and the Kuypenc key derived in this subclause, i.e. the ciphering configuration
shall be applied to all subsequent messages received and sent by the UE;

1> re-establish PDCP entities for SRB1;
1> resume SRB1;
1> submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.
NOTE 2: Only DRBs with previously configured UP ciphering shall resume ciphering.
If lower layers indicate an integrity check failure while T319 is running, perform actions specified in 5.3.13.5.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for
cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.13.6.

5.3.134 Reception of the RRCResume by the UE
The UE shall:
1> stop timer T319;
1> stop timer T380, if running;
1> if T331 is running:
2> stop timer T331;
2> perform the actions as specified in 5.7.8.3;
1> if the RRCResume includes the fullConfig:
2> perform the full configuration procedure as specified in 5.3.5.11;
1> else:
2> if the RRCResume does not include the restoreMCG-SCells:
3> release the MCG SCell(s) from the UE Inactive AS context, if stored,;
2> if the RRCResume does not include the restoreSCG:

3> release the MR-DC related configurations (i.e., as specified in 5.3.5.10) from the UE Inactive AS context,
if stored;

2> restore the masterCellGroup, mrdc-SecondaryCellGroup, if stored, and pdcp-Config from the UE Inactive AS
context;

2> configure lower layers to consider the restored MCG and SCG SCell(s) (if any) to be in deactivated state;
1> discard the UE Inactive AS context;
1> release the suspendConfig except the ran-NotificationArealnfo;
1> if the RRCResume includes the masterCellGroup:
2> perform the cell group configuration for the received masterCellGroup according to 5.3.5.5;
1> if the RRCResume includes the mrdc-SecondaryCellGroup:

2> if the received mrdc-SecondaryCellGroup is set to nr-SCG:
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1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

3> perform the RRC reconfiguration according to 5.3.5.3 for the RRCReconfiguration message included in
nr-SCG;

2> if the received mrdc-SecondaryCellGroup is set to eutra-SCG:

3> perform the RRC connection reconfiguration as specified in TS 36.331 [10], clause 5.3.5.3 for the
RRCConnectionReconfiguration message included in eutra-SCG;

if the RRCResume includes the radioBearerConfig:

2> perform the radio bearer configuration according to 5.3.5.6;
if the RRCResume message includes the sk-Counter:

2> perform security key update procedure as specified in 5.3.5.7;
if the RRCResume message includes the radioBearerConfig2:

2> perform the radio bearer configuration according to 5.3.5.6;
if the RRCResume message includes the needForGapsConfigNR:
2> if needForGapsConfigNR is set to setup:

3> consider itself to be configured to provide the measurement gap requirement information of NR target
bands;

2> else:

3> consider itself not to be configured to provide the measurement gap requirement information of NR target
bands;

resume SRB2, SRB3 (if configured), and all DRBs;

if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited
from another RAT;

stop timer T320, if running;

if the RRCResume message includes the measConfig:

2> perform the measurement configuration procedure as specified in 5.5.2;
resume measurements if suspended;

if T390 is running:

2> stop timer T390 for all access categories;

2> perform the actions as specified in 5.3.14.4;

if T302 is running:

2> stop timer T302;

2> perform the actions as specified in 5.3.14.4;

enter RRC_CONNECTED;

indicate to upper layers that the suspended RRC connection has been resumed;
stop the cell re-selection procedure;

consider the current cell to be the PCell;

set the content of the of RRCResumeComplete message as follows:
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2>

2>

2>

2>

2>

2>

2>

2>

if the upper layer provides NAS PDU, set the dedicated NAS-Message to include the information received
from upper layers;

if upper layers provides a PLMN and UE is either allowed or instructed to access the PLMN via a cell for
which at least one CAG ID is broadcast:

3> set the selectedPLMN-Identity from the npn-IdentityInfoList;

else:

3> set the selectedPLMN-Identity to the PLMN selected by upper layers from the pImn-IdentityList;
if the masterCellGroup contains the reportUplinkTxDirectCurrent:

3> include the uplinkTxDirectCurrentList for each MCG serving cell with UL;

3> include uplinkDirectCurrentBWP-SUL for each MCG serving cell configured with SUL carrier, if any,
within the uplinkTxDirectCurrentList;

if the UE has idle/inactive measurement information concerning cells other than the PCell available in
VarMeasldleReport:

3> if the idleModeMeasurementReq is included in the RRCResume message:

4> set the measResultldleEUTRA in the RRCResumeComplete message to the value of
measReportldleEUTRA in the VarMeasIdleReport, if available;

4> set the measResultIdleNR in the RRCResumeComplete message to the value of measReportldleNR in
the VarMeasldleReport, if available;

4> discard the VarMeasIdleReport upon successful delivery of the RRCResumeComplete message is
confirmed by lower layers;

3> else:

4> if the SIB1 contains idleModeMeasurementsNR and the UE has NR idle/inactive measurement
information concerning cells other than the PCell available in VarMeasIdleReport; or

4> if the SIB1 contains idleModeMeasurementsEUTRA and the UE has E-UTRA idle/inactive
measurement information available in VarMeaslIdleReport:

5> include the idleMeasAvailable;

if the RRCResume message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup
set to eutra-SCG:

3> include in the eutra-SCG-Response the E-UTRA RRCConnectionReconfigurationComplete message in
accordance with TS 36.331 [10] clause 5.3.5.3;

if the RRCResume message includes the mrdc-SecondaryCellGroupConfig with mrdc-SecondaryCellGroup
set to nr-SCG:

3> include in the nr-SCG-Response the SCG RRCReconfigurationComplete message;

if the UE has logged measurements available for NR and if the RPLMN is included in pImn-IdentityList
stored in VarLogMeasReport:

3> include the logMeasAvailable in the RRCResumeComplete message;

3> if Bluetooth measurement results are included in the logged measurements the UE has available for NR
and if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:

4> include the logMeasAvailableBT in the RRCResumeComplete message;

3> if WLAN measurement results are included in the logged measurements the UE has available for NR and
if the RPLMN is included in pImn-IdentityList stored in VarLogMeasReport:
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4> include the logMeasAvailableWLAN in the RRCResumeComplete message;

2> if the UE has connection establishment failure or connection resume failure information available in
VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in VarConnEstFailReport:

3> include connEstFaillnfoAvailable in the RRCResumeComplete message;

2> if the UE has radio link failure or handover failure information available in VarRLF-Report and if the
RPLMN is included in pImn-IdentityList stored in VarRLF-Report; or

2> if the UE has radio link failure or handover failure information available in VarRLF-Report of TS 36.331 [10]
and if the UE is capable of cross-RAT RLF reporting and if the RPLMN is included in plmn-IdentityList
stored in VarRLF-Report of TS 36.331 [10]:

3> include rlf-InfoAvailable in the RRCResumeComplete message;

2> if the UE supports storage of mobility history information and the UE has mobility history information
available in VarMobilityHistoryReport:

3> include the mobilityHistoryAvail in the RRCResumeComplete message;
2> if speedStateReselectionPars is configured in the SIB2:

3> include the mobilityState in the RRCResumeComplete message and set it to the mobility state (as specified
in TS 38.304 [20]) of the UE just prior to entering RRC_CONNECTED state;

2> if the UE is configured to provide the measurement gap requirement information of NR target bands:
3> include the NeedForGapsInfoNR and set the contents as follows:

4> include intraFreg-needForGap and set the gap requirement information of intra-frequency
measurement for each NR serving cell;

4> if requestedTargetBandFilterNR is configured, for each supported NR band that is also included in
requestedTargetBandFilterNR, include an entry in interFreq-needForGap and set the gap requirement
information for that band; otherwise, include an entry in interFreq-needForGap and set the
corresponding gap requirement information for each supported NR band;

1> submit the RRCResumeComplete message to lower layers for transmission;

1> the procedure ends.
5.3.13.5 T319 expiry or Integrity check failure from lower layers while T319 is running
The UE shall:

1> if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is
running:

2> if the UE has connection establishment failure information or connection resume failure informaton available
in VarConnEstFailReport and if the RPLMN is not equal to plmn-identity stored in VarConnEstFailReport;
or

2> if the cell identity of current cell is not equal to the cell identity stored in measResultFailedCell in
VarConnEstFailReport:

3> reset the numberOfConnFail to 0;
2> clear the content included in VarConnEstFailReport except for the numberOfConnFail, if any;

2> store the following connection resume failure information in the VarConnEstFailReport by setting its fields
as follows:

3> set the pImn-Identity to the PLMN selected by upper layers (see TS 24.501 [23]) from the PLMN(s)
included in the plmn-IdentityList in SIB1;
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3> set the measResultFailedCell to include the global cell identity, tracking area code, the cell level and
SS/PBCH block level RSRP, and RSRQ, and SS/PBCH block indexes, of the failed cell based on the
available SSB measurements collected up to the moment the UE detected connection resume failure;

3> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements for at most the following number of neighbouring
cells: 6 intra-frequency and 3 inter-frequency neighbours per frequency as well as 3 inter-RAT
neighbours, per frequency/ set of frequencies per RAT and according to the following:

4> for each neighbour cell included, include the optional fields that are available;

NOTE: The UE includes the latest results of the available measurements as used for cell reselection evaluation,
which are performed in accordance with the performance requirements as specified in TS 38.133 [14].

3> if available, set the locationInfo as in 5.3.3.7;
3> set perRAInfoList to indicate random access failure information as specified in 5.7.10.5;
3> if numberOfConnFail is smaller than 8:

4> increment the numberOfConnFail by 1;

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure'.

The UE may discard the connection resume failure or connection establishment failure information, i.e. release the UE
variable VarConnEstFailReport, 48 hours after the last connection resume failure is detected.

5.3.13.6 Cell re-selection or cell selection while T390, T319 or T302 is running (UE in
RRC_INACTIVE)

The UE shall:
1> if cell reselection occurs while T319 or T302 is running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure';

1> else if cell selection or reselection occurs while T390 is running:
2> stop T390 for all access categories;
2> perform the actions as specified in 5.3.14.4.
5.3.13.7 Reception of the RRCSetup by the UE
The UE shall:
1> perform the RRC connection setup procedure as specified in 5.3.3.4.
5.3.13.8 RNA update
In RRC_INACTIVE state, the UE shall:
1> if T380 expires; or
1> if RNA Update is triggered at reception of SIB1, as specified in 5.2.2.4.2:
2> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause set to rna-Update;
1> if barring is alleviated for Access Category '8' or Access Category '2', as specified in 5.3.14.4:
2> if upper layers do not request RRC the resumption of an RRC connection, and
2> if the variable pendingRNA-Update is set to true:

3> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause value set to rna-Update.
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If the UE in RRC_INACTIVE state fails to find a suitable cell and camps on the acceptable cell to obtain limited
service as defined in TS 38.304 [20], the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other'.

NOTE: It is left to UE implementation how to behave when T380 expires while the UE is camped neither on a
suitable nor on an acceptable cell.

5.3.13.9 Reception of the RRCRelease by the UE
The UE shall:
1> perform the actions as specified in 5.3.8.
5.3.13.10  Reception of the RRCReject by the UE
The UE shall:
1> perform the actions as specified in 5.3.15.
5.3.13.11 Inability to comply with RRCResume
The UE shall:
1> if the UE is unable to comply with (part of) the configuration included in the RRCResume message;

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume failure

r

NOTE 1: The UE may apply above failure handling also in case the RRCResume message causes a protocol error
for which the generic error handling as defined in 10 specifies that the UE shall ignore the message.

NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. there is no partial success/failure.

5.3.13.12 Inter RAT cell reselection
Upon reselecting to an inter-RAT cell, the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.

5.3.14 Unified Access Control
5.3.14.1 General

The purpose of this procedure is to perform access barring check for an access attempt associated with a given Access
Category and one or more Access Identities upon request from upper layers according to TS 24.501 [23] or the RRC
layer. This procedure does not apply to IAB-MT.

After a PCell change in RRC_CONNECTED the UE shall defer access barring checks until it has obtained SIB1 (as
specified in 5.2.2.2) from the target cell.

5.3.14.2 Initiation
Upon initiation of the procedure, the UE shall:
1> if timer T390 is running for the Access Category:
2> consider the access attempt as barred;
1> else if timer T302 is running and the Access Category is neither '2' nor '0":
2> consider the access attempt as barred;

1> else:
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2> if the Access Category is '0":
3> consider the access attempt as allowed;
2> else:

3> if SIB1 includes uac-BarringPerPLMN-List that contains a UAC-BarringPerPLMN for the selected
PLMN or SNPN:

4> if the procedure in 5.2.2.4.2 for a selected PLMN resulted in use of information in npn-
IdentityInfoList and UAC-BarringPerPLMN has an entry with the pImn-IdentityIndex corresponding
to used information in this list:

5> select the UAC-BarringPerPLMN entry with the pImn-IdentityIndex corresponding to used
information in the npn-IdentityInfoList;

4> else:

5> select the UAC-BarringPerPLMN entry with the pImn-IdentityIndex corresponding to the selected
PLMN and the PLMN-IdentityInfo, if any, or the selected SNPN and the npn-IdentityInfoList;

3> if any UAC-BarringPerPLMN entry is selected:

4> in the remainder of this procedure, use the selected UAC-BarringPerPLMN entry (i.e. presence or
absence of access barring parameters in this entry) irrespective of the uac-BarringForCommon
included in SIBI;

3> else if SIB1 includes uac-BarringForCommon:

4> in the remainder of this procedure use the uac-BarringForCommon (i.e. presence or absence of these
parameters) included in SIBI;

3> else:
4> consider the access attempt as allowed,;

3> if uac-BarringForCommon is applicable or the uac-ACBarringListType indicates that uac-
ExplicitACBarringList is used:

4> if the corresponding UAC-BarringPerCatList contains a UAC-BarringPerCat entry corresponding to
the Access Category:

5> select the UAC-BarringPerCat entry;

5> if the uac-BarringInfoSetList contains a UAC-BarringInfoSet entry corresponding to the selected
uac-barringInfoSetIndex in the UAC-BarringPerCat:

6> select the UAC-BarringInfoSet entry;

6> perform access barring check for the Access Category as specified in 5.3.14.5, using the
selected UAC-BarringInfoSet as "UAC barring parameter";

5> else:
6> consider the access attempt as allowed;
4> else:
5> consider the access attempt as allowed,;
3> else if the uac-ACBarringListType indicates that uac-ImplicitACBarringList is used:

4> select the uac-BarringInfoSetIndex corresponding to the Access Category in the uac-
ImplicitACBarringList;

4> if the uac-BarringInfoSetList contains the UAC-BarringInfoSet entry corresponding to the selected
uac-BarringInfoSetIndex:
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5> select the UAC-BarringInfoSet entry;

5> perform access barring check for the Access Category as specified in 5.3.14.5, using the selected
UAC-BarringInfoSet as "UAC barring parameter";

4> else:
5> consider the access attempt as allowed,;
3> else:
4> consider the access attempt as allowed,;
1> if the access barring check was requested by upper layers:
2> if the access attempt is considered as barred:
3> if timer T302 is running:
4> if timer T390 is running for Access Category 2"

5> inform the upper layer that access barring is applicable for all access categories except categories
'0', upon which the procedure ends;

4> else

5> inform the upper layer that access barring is applicable for all access categories except categories
'0" and '2', upon which the procedure ends;

3> else:

4> inform upper layers that the access attempt for the Access Category is barred, upon which the
procedure ends;

2> else:

3> inform upper layers that the access attempt for the Access Category is allowed, upon which the procedure
ends;

1> else:
2> the procedure ends.
5.3.14.3 Void
5.3.14.4 T302, T390 expiry or stop (Barring alleviation)
The UE shall:
1> if timer T302 expires or is stopped:
2> for each Access Category for which T390 is not running:
3> consider the barring for this Access Category to be alleviated:

1> else if timer T390 corresponding to an Access Category other than '2' expires or is stopped, and if timer T302 is
not running:

2> consider the barring for this Access Category to be alleviated;

1> else if timer T390 corresponding to the Access Category '2' expires or is stopped:
2> consider the barring for this Access Category to be alleviated;

1> when barring for an Access Category is considered being alleviated:

2> if the Access Category was informed to upper layers as barred:
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3> inform upper layers about barring alleviation for the Access Category.
2> if barring is alleviated for Access Category '8"

3> perform actions specified in 5.3.13.8;

5.3.14.5 Access barring check
The UE shall:
1> if one or more Access Identities are indicated according to TS 24.501 [23], and

1> if for at least one of these Access Identities the corresponding bit in the uac-BarringForAccessldentity contained
in "UAC barring parameter” is set to zero:

2> consider the access attempt as allowed;
1> else:
2> draw a random number 'rand' uniformly distributed in the range: 0 < rand < 1;
2> if 'rand' is lower than the value indicated by uac-BarringFactor included in "UAC barring parameter":
3> consider the access attempt as allowed;
2> else:
3> consider the access attempt as barred;
1> if the access attempt is considered as barred:
2> draw a random number 'rand' that is uniformly distributed in the range 0 < rand < 1;

2> start timer T390 for the Access Category with the timer value calculated as follows, using the uac-
BarringTime included in "AC barring parameter":

T390 = (0.7+ 0.6 « rand) - uac-BarringTime.
5.3.15 RRC connection reject
5.3.15.1 Initiation

The UE initiates the procedure upon the reception of RRCReject when the UE tries to establish or resume an RRC
connection.

5.3.15.2 Reception of the RRCReject by the UE
The UE shall:
1> stop timer T300, if running;
1> stop timer T319, if running;
1> stop timer T302, if running;
1> reset MAC and release the default MAC Cell Group configuration;
1> if waitTime is configured in the RRCReject:
2> start timer T302, with the timer value set to the waitTime;
1> if RRCReject is received in response to a request from upper layers:
2> inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';

1> if RRCReject is received in response to an RRCSetupRequest:
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2> inform upper layers about the failure to setup the RRC connection, upon which the procedure ends;
1> else if RRCReject is received in response to an RRCResumeRequest or an RRCResumeRequest1:
2> if resume is triggered by upper layers:
3> inform upper layers about the failure to resume the RRC connection;
2> if resume is triggered due to an RNA update:
3> set the variable pendingRNA-Update to true;

2> discard the current Kgng key, the Krreene key, the Krrein key, the Kypine key and the Kupene key derived in
accordance with 5.3.13.3;

2> suspend SRB1, upon which the procedure ends;
The RRC_INACTIVE UE shall continue to monitor paging while the timer T302 is running.

NOTE: If timer T331 is running, the UE continues to perform idle/inactive measurements according to 5.7.8.

5.4 Inter-RAT mobility
54.1 Introduction

Network controlled inter-RAT mobility between NR and E-UTRA is supported, where E-UTRA can be connected to
either EPC or 5GC.

54.2 Handover to NR
5421 General

@ Network

< RRCReconfiguration (sent via other RAT)

RRCReconfigurationComplete

>

Figure 5.4.2.1-1: Handover to NR, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another
Radio Access Network (e.g. E-UTRAN) to NR.

The handover to NR procedure applies when SRBs, possibly in combination with DRBs, are established in another
RAT. Handover from E-UTRA to NR applies only after integrity has been activated in E-UTRA.

54.2.2 Initiation

The RAN using another RAT initiates the handover to NR procedure, in accordance with the specifications applicable
for the other RAT, by sending the RRCReconfiguration message via the radio access technology from which the inter-
RAT handover is performed.

The network applies the procedure as follows:
- to activate ciphering, possibly using NULL algorithm, if not yet activated in the other RAT;

- to re-establish SRBs and one or more DRBs;
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5.4.2.3 Reception of the RRCReconfiguration by the UE
The UE shall:

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SIBI;

1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> perform RRC reconfiguration procedure as specified in 5.3.5;

NOTE: 1If the UE is connected to 5GC of the source E-UTRA cell, the delta configuration for PDCP and SDAP
can be used for intra-system inter-RAT handover. For other cases, source RAT configuration is not
considered when the UE applies the reconfiguration message of target RAT.

54.3 Mobility from NR
5431 General

Network

MobilityFromNRCommand

Figure 5.4.3.1-1: Mobility from NR, successful

@ Network

MobilityFromNRCommand

RRC connection re-establishment

Figure 5.4.3.1-2: Mobility from NR, failure

The purpose of this procedure is to move a UE in RRC_CONNECTED to a cell using other RAT, e.g. E-UTRA, UTRA-
FDD. The mobility from NR procedure covers the following type of mobility:

- handover, i.e. the MobilityFromNRCommand message includes radio resources that have been allocated for the
UE in the target cell;

5.4.3.2 Initiation

The network initiates the mobility from NR procedure to a UE in RRC_CONNECTED, possibly in response to a
MeasurementReport or an MCGFailurelnformation message, by sending a MobilityFromNRCommand message. The
network applies the procedure as follows:

- the procedure is initiated only when AS security has been activated, and SRB2 with at least one DRB are setup
and not suspended;

- the procedure is not initiated if any DAPS bearer is configured;

5.4.3.3 Reception of the MobilityFromNRCommand by the UE
The UE shall:

1> stop timer T310, if running;
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1> stop timer T312, if running;

1> if T316 is running:
2> stop timer T316;
2> clear the information included in VarRLF-Report, if any;
1> if T390 is running:
2> stop timer T390 for all access categories;
2> perform the actions as specified in 5.3.14.4;
1> if the targetRAT-Type is set to eutra:
2> consider inter-RAT mobility as initiated towards E-UTRA,;
2> forward the nas-SecurityParamFromNR to the upper layers, if included;
1> else if the targetRAT-Type is set to utra-fdd:
2> consider inter-RAT mobility as initiated towards UTRA-FDD;
2> forward the nas-SecurityParamFromNR to the upper layers, if included;

1> access the target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT.

5.4.3.4 Successful completion of the mobility from NR
Upon successfully completing the handover, at the source side the UE shall:
1> reset MAC;
1> stop all timers that are running except T400;
1> release ran-NotificationArealnfo, if stored;

1> release the AS security context including the Kgrcenc key, the Kgrcine key, the Kypine key and the Kupenc key, if
stored;

1> release all radio resources, including release of the RLC entity and the MAC configuration;
1> release the associated PDCP entity and SDAP entity for all established RBs;

NOTE : PDCP and SDAP configured by the source RAT prior to the handover that are reconfigured and re-used
by target RAT when delta signalling (i.e., during inter-RAT intra-system handover when fullConfig is not
present) is used, are not released as part of this procedure.

1> if the targetRAT-Type is set to eutra and the nas-SecurityParamFromNR is included: or
1> if the targetRAT-Type is set to utra-fdd:
2> indicate the release of the RRC connection to upper layers together with the release cause 'other'.
5.4.3.5 Mobility from NR failure
The UE shall:
1> if the UE does not succeed in establishing the connection to the target radio access technology:
2> if the UE supports Radio Link Failure Report for Inter-RAT MRO:
3> store handover failure information in VarRLF-Report according to 5.3.10.5;
2> if voiceFallbackIndication is included in the MobilityFromNRCommand message:

3> attempt to select an E-UTRA cell:
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4> if a suitable E-UTRA cell is selected:

5> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection failure';

4> else:
5> revert back to the configuration used in the source PCell;
5> initiate the connection re-establishment procedure as specified in subclause 5.3.7;
2> else:
3> revert back to the configuration used in the source PCell;
3> initiate the connection re-establishment procedure as specified in subclause 5.3.7;

1> else if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand
message; or

1> if there is a protocol error in the inter RAT information included in the MobilityFromNRCommand message,
causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2> revert back to the configuration used in the source PCell;

2> initiate the connection re-establishment procedure as specified in subclause 5.3.7.
5.5 Measurements
55.1 Introduction

The network may configure an RRC_CONNECTED UE to perform measurements. The network may configure the UE
to report them in accordance with the measurement configuration or perform conditional reconfiguration evaluation in
accordance with the conditional reconfiguration. The measurement configuration is provided by means of dedicated
signalling i.e. using the RRCReconfiguration or RRCResume.

The network may configure the UE to perform the following types of measurements:
- NR measurements;
- Inter-RAT measurements of E-UTRA frequencies.
- Inter-RAT measurements of UTRA-FDD frequencies.
The network may configure the UE to report the following measurement information based on SS/PBCH block(s):
- Measurement results per SS/PBCH block;
- Measurement results per cell based on SS/PBCH block(s);
- SS/PBCH block(s) indexes.
The network may configure the UE to report the following measurement information based on CSI-RS resources:
- Measurement results per CSI-RS resource;
- Measurement results per cell based on CSI-RS resource(s);
- CSI-RS resource measurement identifiers.
The network may configure the UE to perform the following types of measurements for sidelink:
- CBR measurements.
The network may configure the UE to report the following CLI measurement information based on SRS resources:

- Measurement results per SRS resource;
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- SRS resource(s) indexes.

The network may configure the UE to report the following CLI measurement information based on CLI-RSSI
resources:

- Measurement results per CLI-RSSI resource;
- CLI-RSSI resource(s) indexes.
The measurement configuration includes the following parameters:
1. Measurement objects: A list of objects on which the UE shall perform the measurements.

- For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time
location and subcarrier spacing of reference signals to be measured. Associated with this measurement object,
the network may configure a list of cell specific offsets, a list of 'blacklisted' cells and a list of 'whitelisted'
cells. Blacklisted cells are not applicable in event evaluation or measurement reporting. Whitelisted cells are
the only ones applicable in event evaluation or measurement reporting.

- The measObjectld of the MO which corresponds to each serving cell is indicated by servingCellMO within
the serving cell configuration.

- For inter-RAT E-UTRA measurements a measurement object is a single E-UTRA carrier frequency.
Associated with this E-UTRA carrier frequency, the network can configure a list of cell specific offsets, a list
of 'blacklisted' cells and a list of 'whitelisted' cells. Blacklisted cells are not applicable in event evaluation or
measurement reporting. Whitelisted cells are the only ones applicable in event evaluation or measurement
reporting.

- For inter-RAT UTRA-FDD measurements a measurement object is a set of cells on a single UTRA-FDD
carrier frequency.

- For CBR measurement of NR sidelink communication, a measurement object is a set of transmission
resource pool(s) on a single carrier frequency for NR sidelink communication.

- For CLI measurements a measurement object indicates the frequency/time location of SRS resources and/or
CLI-RSSI resources, and subcarrier spacing of SRS resources to be measured.

2. Reporting configurations: A list of reporting configurations where there can be one or multiple reporting
configurations per measurement object. Each measurement reporting configuration consists of the following:

- Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be
periodical or a single event description.

- RS type: The RS that the UE uses for beam and cell measurement results (SS/PBCH block or CSI-RS).

- Reporting format: The quantities per cell and per beam that the UE includes in the measurement report (e.g.
RSRP) and other associated information such as the maximum number of cells and the maximum number
beams per cell to report.

In case of conditional reconfiguration, each configuration consists of the following:
- Execution criteria: The criteria the UE uses for conditional reconfiguration execution.

- RS type: The RS that the UE uses for obtaining beam and cell measurement results (SS/PBCH block-based
or CSI-RS-based), used for evaluating conditional reconfiguration execution condition.

3. Measurement identities: For measurement reporting, a list of measurement identities where each measurement
identity links one measurement object with one reporting configuration. By configuring multiple measurement
identities, it is possible to link more than one measurement object to the same reporting configuration, as well as
to link more than one reporting configuration to the same measurement object. The measurement identity is also
included in the measurement report that triggered the reporting, serving as a reference to the network. For
conditional reconfiguration triggering, one measurement identity links to exactly one conditional reconfiguration
trigger configuration. And up to 2 measurement identities can be linked to one conditional reconfiguration
execution condition.
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4. Quantity configurations: The quantity configuration defines the measurement filtering configuration used for
all event evaluation and related reporting, and for periodical reporting of that measurement. For NR
measurements, the network may configure up to 2 quantity configurations with a reference in the NR
measurement object to the configuration that is to be used. In each configuration, different filter coefficients can
be configured for different measurement quantities, for different RS types, and for measurements per cell and per
beam.

5. Measurement gaps: Periods that the UE may use to perform measurements.

A UE in RRC_CONNECTED maintains a measurement object list, a reporting configuration list, and a measurement
identities list according to signalling and procedures in this specification. The measurement object list possibly includes
NR measurement object(s), CLI measurement object(s) and inter-RAT objects. Similarly, the reporting configuration list
includes NR and inter-RAT reporting configurations. Any measurement object can be linked to any reporting
configuration of the same RAT type. Some reporting configurations may not be linked to a measurement object.
Likewise, some measurement objects may not be linked to a reporting configuration.

The measurement procedures distinguish the following types of cells:
1. The NR serving cell(s) — these are the SpCell and one or more SCells.
2. Listed cells — these are cells listed within the measurement object(s).

3. Detected cells — these are cells that are not listed within the measurement object(s) but are detected by the UE on
the SSB frequency(ies) and subcarrier spacing(s) indicated by the measurement object(s).

For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells. For
inter-RAT measurements object(s) of E-UTRA, the UE measures and reports on listed cells and detected cells and, for
RSSI and channel occupancy measurements, the UE measures and reports on the configured resources on the indicated
frequency. For inter-RAT measurements object(s) of UTRA-FDD, the UE measures and reports on listed cells. For CLI
measurement object(s), the UE measures and reports on configured measurement resources (i.e. SRS resources and/or
CLI-RSSI resources).

Whenever the procedural specification, other than contained in sub-clause 5.5.2, refers to a field it concerns a field
included in the VarMeasConfig unless explicitly stated otherwise i.e. only the measurement configuration procedure
covers the direct UE action related to the received measConfig.

In NR-DC, the UE may receive two independent measConfig:

- ameasConfig, associated with MCG, that is included in the RRCReconfiguration message received via SRB1;
and

- ameasConfig, associated with SCG, that is included in the RRCReconfiguration message received via SRB3, or,
alternatively, included within a RRCReconfiguration message embedded in a RRCReconfiguration message
received via SRB1.

In this case, the UE maintains two independent VarMeasConfig and VarMeasReportList, one associated with each
measConfig, and independently performs all the procedures in clause 5.5 for each measConfig and the associated
VarMeasConfig and VarMeasReportList, unless explicitly stated otherwise.

The configurations related to CBR measurments are only included in the measConfig associated with MCG.
5.5.2 Measurement configuration
55.21 General

The network applies the procedure as follows:

- to ensure that, whenever the UE has a measConfig associated with a CG, it includes a measObject for the SpCell
and for each NR SCell of the CG to be measured;

- to configure at most one measurement identity across all CGs using a reporting configuration with the
reportType set to reportCGI;

- to configure at most one measurement identity per CG using a reporting configuration with the ul-
DelayValueConfig;
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to ensure that, in the measConfig associated with a CG:
- for all SSB based measurements there is at most one measurement object with the same ssbFrequency;

- an smtcl included in any measurement object with the same ssbFrequency has the same value and that an
smtc2 included in any measurement object with the same ssbFrequency has the same value;

to ensure that all measurement objects configured in this specification and in TS 36.331 [10] with the same
ssbFrequency have the same ssbSubcarrierSpacing;

to ensure that, if a measurement object associated with the MCG has the same ssbFrequency as a measurement
object associated with the SCG:

- for that ssbFrequency, the measurement window according to the smtc1 configured by the MCG includes the
measurement window according to the smtc1 configured by the SCG, or vice-versa, with an accuracy of the
maximum receive timing difference specified in TS 38.133 [14].

- if both measurement objects are used for RSSI measurements, bits in measurementSlots in both objects
corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.

to ensure that, if a measurement object has the same ssbFrequency as a measurement object configured in TS
36.331 [10]:

- for that ssbFrequency, the measurement window according to the smtc configured in TS 36.331 [10] includes
the measurement window according to the smtc1 configured in TS 38.331, or vice-versa, with an accuracy of
the maximum receive timing difference specified in TS 38.133 [14].

- if both measurement objects are used for RSSI measurements, bits in measurementSlots in both objects
corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.

when the UE is in NE-DC, NR-DC, or NR standalone, to configure at most one measurement identity across all
CGs using a reporting configuration with the reportType set to reportSFTD;

For CSI-RS resources, the network applies the procedure as follows:

to ensure that all CSI-RS resources configured in each measurement object have the same center frequency,
(startPRB+floor(nrofPRBs/2))

to ensure that the total number of CSI-RS resources configured in each measurement object does not exceed the
maximum number specified in TS 38.214 [19].

The UE shall:

1> if the received measConfig includes the measObjectToRemoveList:

2> perform the measurement object removal procedure as specified in 5.5.2.4;

1> if the received measConfig includes the measObjectToAddModList:

2> perform the measurement object addition/modification procedure as specified in 5.5.2.5;

1> if the received measConfig includes the reportConfigToRemoveList:

2> perform the reporting configuration removal procedure as specified in 5.5.2.6;

1> if the received measConfig includes the reportConfigToAddModList:

2> perform the reporting configuration addition/modification procedure as specified in 5.5.2.7;

1> if the received measConfig includes the quantityConfig:

2> perform the quantity configuration procedure as specified in 5.5.2.8;

1> if the received measConfig includes the measIdToRemoveList:

2> perform the measurement identity removal procedure as specified in 5.5.2.2;
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1> if the received measConfig includes the measIdToAddModList:

2> perform the measurement identity addition/modification procedure as specified in 5.5.2.3;
1> if the received measConfig includes the measGapConfig:

2> perform the measurement gap configuration procedure as specified in 5.5.2.9;
1> if the received measConfig includes the measGapSharingConfig:

2> perform the measurement gap sharing configuration procedure as specified in 5.5.2.11;
1> if the received measConfig includes the s-MeasureConfig:

2> if s-MeasureConfig is set to ssb-RSRP, set parameter ssb-RSRP of s-MeasureConfig within VarMeasConfig to
the lowest value of the RSRP ranges indicated by the received value of s-MeasureConfig;

2> else, set parameter csi-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP
ranges indicated by the received value of s-MeasureConfig.

5.5.2.2 Measurement identity removal
The UE shall:

1> for each measld included in the received measIdToRemoveList that is part of the current UE configuration in
VarMeasConfig:

2> remove the entry with the matching measId from the measIdList within the VarMeasConfig;
2> remove the measurement reporting entry for this measId from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measlId.

NOTE: The UE does not consider the message as erroneous if the measIdToRemoveList includes any measId
value that is not part of the current UE configuration.

5.5.2.3 Measurement identity addition/modification
The network applies the procedure as follows:

- configure a measld only if the corresponding measurement object, the corresponding reporting configuration and
the corresponding quantity configuration, are configured.

The UE shall:
1> for each measld included in the received measIldToAddModList:
2> if an entry with the matching measId exists in the measIdList within the VarMeasConfig:
3> replace the entry with the value received for this measId;
2> else:
3> add a new entry for this measId within the VarMeasConfig;
2> remove the measurement reporting entry for this measId from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measlId;

2> if the reportType is set to reportCGI in the reportConfig associated with this measId:
3> if the measObject associated with this measId concerns E-UTRA:
4> if the useAutonomousGaps is included in the reportConfig associated with this measId:

5> start timer T321 with the timer value set to [FFS] for this measlId;
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4> else:
5> start timer T321 with the timer value set to 1 second for this measId;
3> if the measObject associated with this measId concerns NR:
4> if the measObject associated with this measId concerns FR1:
5> if the useAutonomousGaps is included in the reportConfig associated with this measId:
6> start timer T321 with the timer value set to 2 seconds for this measld;
5> else:
6> start timer T321 with the timer value set to 2 seconds for this measId;
4> if the measObject associated with this measId concerns FR2:
5> if the useAutonomousGaps is included in the reportConfig associated with this measId:
6> start timer T321 with the timer value set to 5 seconds for this measId,
5> else:
6> start timer T321 with the timer value set to 16 seconds for this measId.

2> if the reportType is set to reportSFTD in the reportConfigNR associated with this measId and the drx-SFTD-
NeighMeas is included:

3> if the measObject associated with this measId concerns FR1:
4> start timer T322 with the timer value set to 3 seconds for this measId,;
3> if the measObject associated with this measId concerns FR2:

4> start timer T322 with the timer value set to 24 seconds for this measId.

5.5.24 Measurement object removal

The UE shall:

1> for each measObjectld included in the received measObjectToRemoveList that is part of measObjectList in
VarMeasConfig:

2> remove the entry with the matching measObjectId from the measObjectList within the VarMeasConfig;
2> remove all measld associated with this measObjectId from the measIdList within the VarMeasConfig, if any;
2> if a measld is removed from the measIdList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included,;

3> stop the periodical reporting timer or timer T321 or timer T322, whichever is running, and reset the
associated information (e.g. timeToTrigger) for this measlId.

NOTE: The UE does not consider the message as erroneous if the measObjectToRemoveList includes any
measObjectld value that is not part of the current UE configuration.

5.5.25 Measurement object addition/modification
The UE shall:
1> for each measObjectId included in the received measObjectToAddModList:

2> if an entry with the matching measObjectld exists in the measObjectList within the VarMeasConfig, for this
entry:
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reconfigure the entry with the value received for this measObject, except for the fields
cellsToAddModList, blackCellsToAddModList, whiteCellsToAddModList, cellsToRemoveList,
blackCellsToRemoveList and whiteCellsToRemoveList;

if the received measObject includes the cellsToRemoveList:
4> for each physCellld included in the cellsToRemoveList:
5> remove the entry with the matching physCellld from the cellsToAddModList;
if the received measObject includes the cellsToAddModList:
4> for each physCellld value included in the cellsToAddModList:
5> if an entry with the matching physCellld exists in the cellsToAddModList:
6> replace the entry with the value received for this physCellld;
5> else:
6> add a new entry for the received physCellld to the cellsToAddModList;
if the received measObject includes the blackCellsToRemoveList:
4> for each pci-Rangelndex included in the blackCellsToRemoveList:
5> remove the entry with the matching pci-Rangelndex from the blackCellsToAddModList;

For each pci-Rangelndex included in the blackCellsToRemovelList that concerns overlapping ranges of
cells, a cell is removed from the blacklist of cells only if all PCI ranges containing it are removed.

if the received measObject includes the blackCellsToAddModList:
4> for each pci-Rangelndex included in the blackCellsToAddModList:
5> if an entry with the matching pci-Rangelndex is included in the blackCellsToAddModList:
6> replace the entry with the value received for this pci-Rangelndex;
5> else:
6> add a new entry for the received pci-Rangelndex to the blackCellsToAddModList;
if the received measObject includes the whiteCellsToRemoveList:
4> for each pci-Rangelndex included in the whiteCellsToRemoveList:
5> remove the entry with the matching pci-Rangelndex from the whiteCellsToAddModList;

For each pci-Rangelndex included in the whiteCellsToRemoveList that concerns overlapping ranges of
cells, a cell is removed from the whitelist of cells only if all PCI ranges containing it are removed.

if the received measObject includes the whiteCellsToAddModList:
4> for each pci-Rangelndex included in the whiteCellsToAddModList:
5> if an entry with the matching pci-Rangelndex is included in the whiteCellsToAddModList:
6> replace the entry with the value received for this pci-Rangelndex;
5> else:
6> add a new entry for the received pci-Rangelndex to the whiteCellsToAddModList
for each measld associated with this measObjectld in the measIdList within the VarMeasConfig, if any:

4> remove the measurement reporting entry for this measId from the VarMeasReportList, if included;
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4> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset
the associated information (e.g. timeToTrigger) for this measld,
3> if the received measObject includes the tx-PoolMeasToRemoveList:
4> for each transmission resource pool indicated in tx-PoolMeasToRemoveList:

5> remove the entry with the matching identity of the transmission resource pool from the tx-
PoolMeasToAddModList;

3> if the received measObject includes the tx-PoolMeasToAddModList:
4> for each transmission resource pool indicated in tx-PoolMeasToAddModList:

5> if an entry with the matching identity of the transmission resource pool exists in the tx-
PoolMeasToAddModList:

6> replace the entry with the value received for this transmission resource pool;
5> else:

6> add a new entry for the received identity of the transmission resource pool to the tx-
PoolMeasToAddModList;

3> if the received measObject includes the ssb-PositionQCL-CellsToRemoveList:
4> for each physCellld included in the ssb-PositionQCL-CellsToRemoveList:
5> remove the entry with the matching physCellld from the ssb-PositionQCL-CellsToAddModList;
3> if the received measObject includes the ssb-PositionQCL-CellsToAddModList:
4> for each physCellld included in the ssb-PositionQCL-CellsToAddModList:
5> if an entry with the matching physCellld exists in the ssb-PositionQCL-CellsToAddModList:
6> replace the entry with the value received for this physCellld;
5> else:
6> add a new entry for the received physCellld to the ssb-PositionQCL-CellsToAddModList;
2> else:
3> add a new entry for the received measObject to the measObjectList within VarMeasConfig.
5.5.2.6 Reporting configuration removal

The UE shall:

1> for each reportConfigld included in the received reportConfigToRemovelList that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching reportConfigld from the reportConfigList within the VarMeasConfig;
2> remove all measld associated with the reportConfigld from the measIdList within the VarMeasConfig, if any;
2> if a measld is removed from the measIdList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included,;

3> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measld.

NOTE: The UE does not consider the message as erroneous if the reportConfigloRemoveList includes any
reportConfigld value that is not part of the current UE configuration.
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5.5.2.7 Reporting configuration addition/modification
The UE shall:
1> for each reportConfigld included in the received reportConfigToAddModList:

2> if an entry with the matching reportConfigld exists in the reportConfigList within the VarMeasConfig, for
this entry:

3> reconfigure the entry with the value received for this reportConfig;

3> for each measld associated with this reportConfigld included in the measIdList within the
VarMeasConfig, if any:

4> remove the measurement reporting entry for this measId from the VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset
the associated information (e.g. timeToTrigger) for this measld,

2> else:
3> add a new entry for the received reportConfig to the reportConfigList within the VarMeasConfig.
55.2.8 Quantity configuration
The UE shall:
1> for each RAT for which the received quantityConfig includes parameter(s):

2> set the corresponding parameter(s) in quantityConfig within VarMeasConfig to the value of the received
quantityConfig parameter(s);

1> for each measld included in the measIdList within VarMeasConfig:
2> remove the measurement reporting entry for this measId from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321 or timer T322, whichever one is running, and reset the
associated information (e.g. timeToTrigger) for this measId.

5.5.2.9 Measurement gap configuration
The UE shall:
1> if gapFR1 is set to setup:
2> if an FR1 measurement gap configuration is already setup, release the FR1 measurement gap configuration;

2> setup the FR1 measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133 [14];

2> apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the
measurement mgta ms before the gap subframe occurrences);

1> else if gapFR1 is set to release:
2> release the FR1 measurement gap configuration;
1> if gapFR2 is set to setup:

2> if an FR2 measurement gap configuration is already setup, release the FR2 measurement gap configuration;
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2> setup the FR2 measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 38.133 [14];

2> apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the
measurement mgta ms before the gap subframe occurrences);

1> else if gapFR2 is set to release:
2> release the FR2 measurement gap configuration;
1> if gapUE is set to setup:

2> if a per UE measurement gap configuration is already setup, release the per UE measurement gap
configuration;

2> setup the per UE measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 38.133 [14];

2> apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the
measurement mgta ms before the gap subframe occurrences);

1> else if gapUE is set to release:
2> release the per UE measurement gap configuration.

NOTE 1: For gapFR?2 configuration with synchrnonous CA, for the UE in NE-DC or NR-DC, the SFN and
subframe of the serving cell indicated by the refServCelllndicator in gapFRZ is used in the gap
calculation. Otherwise, the SFN and subframe of a serving cell on FR2 frequency is used in the gap
calculation

NOTE 2: For gapFR1 or gapUE configuration, for the UE in NE-DC or NR-DC, the SFN and subframe of the
serving cell indicated by the refServCelllndicator in corresponding gapFR1 or gapUE is used in the gap
calculation. Otherwise, the SFN and subframe of the PCell is used in the gap calculation.

NOTE 3: For gapFR2 configuration with asynchronous CA, for the UE in NE-DC or NR-DC, the SFN and
subframe of the serving cell indicated by the refServCelllndicator and refFR2ServCellAsyncCA in
gapFR?2 is used in the gap calculation. Otherwise, the SFN and subframe of a serving cell on FR2
frequency indicated by the refFR2ServCellAsyncCA in gapFR?2 is used in the gap calculation

5.5.2.10 Reference signal measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the
received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the
smtc1 configuration. The first subframe of each SMTC occasion occurs at an SEN and subframe of the NR SpCell
meeting the following condition:

SFN mod T = (FLOOR (Offset/10));
if the Periodicity is larger than sf5:

subframe = Offset mod 10;
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else:
subframe = Offset or (Offset +5);
with T = CEIL(Periodicity/10).

If smtc2 is present, for cells indicated in the pci-List parameter in smtc2 in the same MeasObjectNR, the UE shall setup
an additional SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity
parameter in the smtc2 configuration and use the Offset (derived from parameter periodicityAndOffset) and duration
parameter from the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of
the NR SpCell meeting the above condition.

If smtc2-LP is present, for cells indicated in the pci-List parameter in smtc2-LP in the same frequency (for intra
frequency cell reselection) or different frequency (for inter frequency cell reselecion), the UE shall setup an additional
SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity parameter in
the smtc2-LP configuration and use the Offset (derived from parameter periodicityAndOffset) and duration parameter
from the smtc configuration for that frequency. The first subframe of each SMTC occasion occurs at an SFN and
subframe of the NR SpCell or serving cell (for cell reselection) meeting the above condition.

If smtc3list is present, for cells indicated in the pci-List parameter in each SSB-MTC3 element of the list in the same
MeasObjectNR, the IAB-MT shall setup an additional SS block measurement timing configuration in accordance with
the received periodicityAndOffset parameter (using same condition as smtc1 to identify the SFN and the subframe for
SMTC occasion) in each SSB-MTC3 configuration and use the duration and ssb-ToMeasure parameters from each SSB-
MTC3 configuration.

On the indicated ssbFrequency, the UE shall not consider SS/PBCH block transmission in subframes outside the SMTC
occasion for RRM measurements based on SS/PBCH blocks and for RRM measurements based on CSI-RS except for
SFTD measurement (see TS 38.133 [14], subclause 9.3.8).

5.5.2.10a  RSSI measurement timing configuration

The UE shall setup the RSSI measurement timing configuration (RMTC) in accordance with the received rmtc-
Periodicity and, if configured, with rmtc-SubframeOffset i.e. the first symbol of each RMTC occasion occurs at first
symbol of an SFN and subframe of the NR SpCell meeting the following condition:

SFN mod T = FLOOR(rmtc-SubframeOffset/10);
subframe = rmtc-SubframeOffset mod 10;
with T = rmtc-Periodicity/10;

On the frequency configured by rmtc-Frequency, the UE shall not consider RSSI measurements outside the configured
RMTC occasion which lasts for measDuration for RSSI and channel occupancy measurements.

The UE derives the RSSI measurement duration from a combination of measDurationSymbols and ref-SCS-CP. At least
for RSSI measurement confined within the active DL BWP, the UE performs RSSI measurement using the numerology
of the active DL. BWP during the derived measurement duration. Otherwise, the numerology used by the UE for
measurements is up to UE implementation.

5.5.2.11 Measurement gap sharing configuration
The UE shall:
1> if gapSharingFR1 is set to setup:
2> if an FR1 measurement gap sharing configuration is already setup:
3> release the FR1 measurement gap sharing configuration;

2> setup the FR1 measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received gapSharingFR1 as defined in TS 38.133 [14];

1> else if gapSharingFR1 is set to release:

2> release the FR1 measurement gap sharing configuration;
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1> if gapSharingFR?2 is set to setup:

2> if an FR2 measurement gap sharing configuration is already setup:

3> release the FR2 measurement gap sharing configuration;

2> setup the FR2 measurement gap sharing configuration indicated by the measGapSharingConfig in

accordance with the received gapSharingFR2 as defined in TS 38.133 [14];

1> else if gapSharingFR2 is set to release:

2> release the FR2 measurement gap sharing configuration.

1> if gapSharingUE is set to setup:

2> if a per UE measurement gap sharing configuration is already setup:

3> release the per UE measurement gap sharing configuration;

2> setup the per UE measurement gap sharing configuration indicated by the measGapSharingConfig in

accordance with the received gapSharingUE as defined in TS 38.133 [14];

1> else if gapSharingUE is set to release:

2> release the per UE measurement gap sharing configuration.

5.5.3
5531

Performing measurements

General

An RRC_CONNECTED UE shall derive cell measurement results by measuring one or multiple beams associated per
cell as configured by the network, as described in 5.5.3.3. For all cell measurement results, except for RSSI, and CLI
measurement results in RRC_CONNECTED, the UE applies the layer 3 filtering as specified in 5.5.3.2, before using
the measured results for evaluation of reporting criteria, measurement reporting or the criteria to trigger conditional
reconfiguration execution. For cell measurements, the network can configure RSRP, RSRQ, SINR, RSCP or EcNO as
trigger quantity. For CLI measurements, the network can configure SRS-RSRP or CLI-RSSI as trigger quantity. For cell
and beam measurements, reporting quantities can be any combination of quantities (i.e. only RSRP; only RSRQ; only
SINR; RSRP and RSRQ; RSRP and SINR; RSRQ and SINR; RSRP, RSRQ and SINR; only RSCP; only EcN0O; RSCP
and EcNO), irrespective of the trigger quantity, and for CLI measurements, reporting quantities can be either SRS-RSRP
or CLI-RSSI. For conditional reconfiguration execution, the network can configure up to 2 quantities, both using same
RS type. The UE does not apply the layer 3 filtering as specified in 5.5.3.2 to derive the CBR measurements.

The network may also configure the UE to report measurement information per beam (which can either be measurement
results per beam with respective beam identifier(s) or only beam identifier(s)), derived as described in 5.5.3.3a. If beam

measurement information is configured to be included in measurement reports, the UE applies the layer 3 beam filtering
as specified in 5.5.3.2. On the other hand, the exact L1 filtering of beam measurements used to derive cell measurement
results is implementation dependent.

The UE shall:

1> whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell for which
servingCelIMO is configured as follows:

2> if the reportConfig associated with at least one measId included in the measIdList within VarMeasConfig

contains an rsType set to ssb and ssb-ConfigMobility is configured in the measObject indicated by the
servingCellMO:

3> if the reportConfig associated with at least one measld included in the measIdList within VarMeasConfig
contains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport and contains an rsType set to ssb:

4> derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on SS/PBCH block, as
described in 5.5.3.3a;

3> derive serving cell measurement results based on SS/PBCH block, as described in 5.5.3.3;
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2> if the reportConfig associated with at least one measId included in the measIdList within VarMeasConfig
contains an rsType set to csi-rs and CSI-RS-ResourceConfigMobility is configured in the measObject
indicated by the servingCellMO:

3> if the reportConfig associated with at least one measId included in the measIdList within VarMeasConfig
contains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport and contains an rsType set to csi-
rs:

4> derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on CSI-RS, as described
in 5.5.3.3a;

3> derive serving cell measurement results based on CSI-RS, as described in 5.5.3.3;

1> for each serving cell for which servingCellMO is configured, if the reportConfig associated with at least one
measld included in the measIdList within VarMeasConfig contains SINR as trigger quantity and/or reporting
quantity:

2> if the reportConfig contains rsType set to ssb and ssb-ConfigMobility is configured in the servingCellMO:
3> if the reportConfigcontains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

4> derive layer 3 filtered SINR per beam for the serving cell based on SS/PBCH block, as described in
5.5.3.3a;

3> derive serving cell SINR based on SS/PBCH block, as described in 5.5.3.3;

2> if the reportConfig contains rsType set to csi-rs and CSI-RS-ResourceConfigMobility is configured in the
servingCellMO:

3> if the reportConfigcontains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
4> derive layer 3 filtered SINR per beam for the serving cell based on CSI-RS, as described in 5.5.3.3a;
3> derive serving cell SINR based on CSI-RS, as described in 5.5.3.3;
1> for each measId included in the measIdList within VarMeasConfig:
2> if the reportType for the associated reportConfig is set to reportCGI and timer T321 is running:
3> if useAutonomousGaps is configured for the associated reportConfig:

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using autonomous gaps as necessary;

3> else:

4> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using available idle periods;

3> if the cell indicated by reportCGI field for the associated measObject is an NR cell and that indicated cell
is broadcasting SIB1 (see TS 38.213 [13], clause 13):

4> try to acquire SIB1 in the concerned cell;
3> if the cell indicated by reportCGI field is an E-UTRA cell:
4> try to acquire SystemInformationBlockTypel in the concerned cell;
2> if the ul-DelayValueConfig is configured for the associated reportConfig:
3> ignore the measObject;

3> for each of the configured DRBs, configure the PDCP layer to perform corresponding average UL PDCP
packet delay measurement per DRB;

2> if the reportType for the associated reportConfig is periodical, eventTriggered or condTriggerConfig:
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3> if a measurement gap configuration is setup, or
3> if the UE does not require measurement gaps to perform the concerned measurements:
4> if s-MeasureConfig is not configured, or

4> if s-MeasureConfig is set to ssb-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer
3 filtering, is lower than ssb-RSRP, or

4> if s-MeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3
filtering, is lower than csi-RSRP:

5> if the measObject is associated to NR and the rsType is set to csi-rs:

6> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig
are configured:

7> derive layer 3 filtered beam measurements only based on CSI-RS for each measurement
quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6> derive cell measurement results based on CSI-RS for the trigger quantity and each
measurement quantity indicated in reportQuantityCell using parameters from the associated
measObject, as described in 5.5.3.3;

5> if the measObject is associated to NR and the rsType is set to ssb:

6> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig
are configured:

7> derive layer 3 beam measurements only based on SS/PBCH block for each measurement
quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;

6> derive cell measurement results based on SS/PBCH block for the trigger quantity and each
measurement quantity indicated in reportQuantityCell using parameters from the associated
measObject, as described in 5.5.3.3;

5> if the measObject is associated to E-UTRA:

6> perform the corresponding measurements associated to neighbouring cells on the frequencies
indicated in the concerned measObject, as described in 5.5.3.2;

5> if the measObject is associated to UTRA-FDD:

6> perform the corresponding measurements associated to neighbouring cells on the frequencies
indicated in the concerned measObject, as described in 5.5.3.2;

4> if the measRSSI-ReportConfig is configured in the associated reportConfig:

5> perform the RSSI and channel occupancy measurements on the frequency indicated in the
associated measObject;

2> if the reportType for the associated reportConfig is set to reportSFTD and the numberOfReportsSent as
defined within the VarMeasReportList for this measld is less than one:

3> if the reportSFTD-Meas is set to true:
4> if the measObject is associated to E-UTRA:
5> perform SFTD measurements between the PCell and the E-UTRA PSCell;
5> if the reportRSRP is set to true;
6> perform RSRP measurements for the E-UTRA PSCell;
4> else if the measObject is associated to NR:

5> perform SFTD measurements between the PCell and the NR PSCell;
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5> if the reportRSRP is set to true;
6> perform RSRP measurements for the NR PSCell based on SSB;
3> else if the reportSFTD-NeighMeas is included:
4> if the measObject is associated to NR:
5> if the drx-SFTD-NeighMeas is included:

6> perform SFTD measurements between the PCell and the NR neighbouring cell(s) detected
based on parameters in the associated measObject using available idle periods;

5> else:

6> perform SFTD measurements between the PCell and the NR neighbouring cell(s) detected
based on parameters in the associated measObject;

5> if the reportRSRP is set to true:

6> perform RSRP measurements based on SSB for the NR neighbouring cell(s) detected based on
parameters in the associated measObject;

2> if the reportType for the associated reportConfig is cli-Periodical or cli-EventTriggered:

3> perform the corresponding measurements associated to CLI measurement resources indicated in the
concerned measObjectCLI,

2> perform the evaluation of reporting criteria as specified in 5.5.4, except if reportConfig is condTriggerConfig.
NOTE 1: The evaluation of conditional reconfiguration execution criteria is specified in 5.3.5.13.
The UE capable of CBR measurement when configured to transmit NR sidelink communication shall:

1> If the frequency used for NR sidelink communication is included in sI-FreqInfoToAddModList in sl-
ConfigDedicatedNR within RRCReconfiguration message or included in sI-ConfigCommonNR within SIB12:

2> if the UE is in RRC_IDLE or in RRC_INACTIVE:

3> if the cell chosen for NR sidelink communication provides SIB12 which includes sI-
TxPoolSelectedNormal or sl-TxPoolExceptional for the concerned frequency:

4> perform CBR measurement on pools in sl-TxPoolSelectedNormal and sl-TxPoolExceptional for the
concerned frequency in SIB12;

2> if the UE is in RRC_CONNECTED:
3> if tx-PoolMeasToAddModList is included in VarMeasConfig:

4> perform CBR measurements on each transmission resource pool indicated in the tx-
PoolMeasToAddModList;

3> if sI-TxPoolSelectedNormal, sl-TxPoolScheduling or sl-TxPoolExceptional is included in sl-
ConfigDedicatedNR for the concerned frequency within RRCReconfiguration:

4> perform CBR measurement on pools in sl-TxPoolSelectedNormal, sl-TxPoolScheduling or sl-
TxPoolExceptional if included in sl-ConfigDedicatedNR for the concerned frequency within
RRCReconfiguration;

3> else if the cell chosen for NR sidelink communication provides SIB12 which includes sI-
TxPoolSelectedNormal or sl-TxPoolExceptional for the concerned frequency:

4> perform CBR measurement on pools in sl-TxPoolSelectedNormal and sl-TxPoolExceptional for the
concerned frequency in SIB12;

1> else:
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2> perform CBR measurement on pools in sl-TxPoolSelectedNormal and sl-TxPoolExceptional in
SidelinkPreconfigNR for the concerned frequency.

NOTE 2:

NOTE 3:

NOTE 4:

5.5.3.2

The UE shall:

In case the configurations for NR sidelink communication and CBR measurement are acquired via the E-
UTRA, configurations for NR sidelink communication in SIB12, sl-ConfigDedicatedNR within
RRCReconfiguration used in this subclause are provided by the configurations in
SystemInformationBlockType28, sl-ConfigDedicatedNR within RRCConnectionReconfiguration as
specified in TS 36.331[10], respectively.

If a UE that is configured by upper layers to transmit V2X sidelink communication is configured by NR
with transmission resource pool(s) and the measurement objects concerning V2X sidelink communication
(i-e. by sl-ConfigDedicatedEUTRA-Info), it shall perform CBR measurement as specified in subclause
5.5.3 of TS 36.331 [10], based on the transmission resource pool(s) and the measurement object(s)
concerning V2X sidelink communication configured by NR.

For V2X sidelink communication, each of the CBR measurement results is associated with a resource
pool, as indicated by the poolReportId (see TS 36.331 [10]), that refers to a pool as included in si-
ConfigDedicatedEUTRA-Info or SIB13.

Layer 3 filtering

1> for each cell measurement quantity, each beam measurement quantity, each sidelink measurement quantity as
needed in sub-clause 5.8.10, and for each CLI measurement quantity that the UE performs measurements
according to 5.5.3.1:

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

F.=(1-a)*Fp, +a*M,

where

M, is the latest received measurement result from the physical layer;

F, is the updated filtered measurement result, that is used for evaluation of reporting criteria or for
measurement reporting;

F..: is the old filtered measurement result, where F, is set to M; when the first measurement result from
the physical layer is received; and for MeasObjectNR, a = 1/2%", where k; is the filterCoefficient for
the corresponding measurement quantity of the i:th QuantityConfigNR in quantityConfigNR-List, and
i is indicated by quantityConfigIndex in MeasObjectNR; for other measurements, a = 1/2%%, where k
is the filterCoefficient for the corresponding measurement quantity received by the quantityConfig;
for UTRA-FDD, a = 1/2%* where k is the filterCoefficient for the corresponding measurement
quantity received by quantityConfigUTRA-FDD in the QuantityConfig;

2> adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing
that the filterCoefficient k assumes a sample rate equal to X ms; The value of X is equivalent to one intra-
frequency L1 measurement period as defined in TS 38.133 [14] assuming non-DRX operation, and depends
on frequency range.

NOTE 1:

NOTE 2:

NOTE 3:

NOTE 4:

If k is set to 0, no layer 3 filtering is applicable.

The filtering is performed in the same domain as used for evaluation of reporting criteria or for
measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

The filter input rate is implementation dependent, to fulfil the performance requirements set in TS 38.133
[14]. For further details about the physical layer measurements, see TS 38.133 [14].

For CLI-RSSI measurement, it is up to UE implementation whether to reset filtering upon BWP switch.
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55.33 Derivation of cell measurement results

The network may configure the UE in RRC_CONNECTED to derive RSRP, RSRQ and SINR measurement results per
cell associated to NR measurement objects based on parameters configured in the measObject (e.g. maximum number
of beams to be averaged and beam consolidation thresholds) and in the reportConfig (rsType to be measured, SS/PBCH
block or CSI-RS).

The network may configure the UE in RRC_IDLE or in RRC_INACTIVE to derive RSRP and RSRQ measurement
results per cell associated to NR carriers based on parameters configured in measIdleCarrierListNR within
VarMeasldleConfig for measurements performed according to 5.7.8.2a.

The UE shall:
1> for each cell measurement quantity to be derived based on SS/PBCH block:

2> if nrofSS-BlocksToAverage is not configured in the associated measObject in RRC_CONNECTED or in the
associated entry in measIdleCarrierListNR within VarMeaslIdleConfig in RRC_IDLE/RRC_INACTIVE; or

2> if absThreshSS-BlocksConsolidation is not configured in the associated measObject in RRC_CONNECTED
or in the associated entry in measIdleCarrierListNR within VarMeaslIdleConfig in
RRC_IDLE/RRC_INACTIVE; or

2> if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:

3> derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement
quantity value, where each beam measurement quantity is described in TS 38.215 [9];

2> else:

3> derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the
highest beam measurement quantity values above absThreshSS-BlocksConsolidation where the total
number of averaged beams shall not exceed nrofSS-BlocksToAverage;

2> if in RRC_CONNECTED, apply layer 3 cell filtering as described in 5.5.3.2;
1> for each cell measurement quantity to be derived based on CSI-RS:

2> consider a CSI-RS resource to be applicable for deriving cell measurements when the concerned CSI-RS
resource is included in the csi-rs-CellMobility including the physCellld of the cell in theCSI-RS-
ResourceConfigMobility in the associated measObject;

2> if nrofCSI-RS-ResourcesToAverage in the associated measObject is not configured; or
2> if absThreshCSI-RS-Consolidation in the associated measObject is not configured; or
2> if the highest beam measurement quantity value is below or equal to absThreshCSI-RS-Consolidation:

3> derive each cell measurement quantity based on applicable CSI-RS resources for the cell as the highest
beam measurement quantity value, where each beam measurement quantity is described in TS 38.215 [9];

2> else:

3> derive each cell measurement quantity based on CSI-RS as the linear power scale average of the highest
beam measurement quantity values above absThreshCSI-RS-Consolidation where the total number of
averaged beams shall not exceed nrofCSI-RS-ResourcesToAverage;

2> apply layer 3 cell filtering as described in 5.5.3.2.
5.5.3.3a Derivation of layer 3 beam filtered measurement
The UE shall:
1> for each layer 3 beam filtered measurement quantity to be derived based on SS/PBCH block;

2> derive each configured beam measurement quantity based on SS/PBCH block as described in TS 38.215[9],
and apply layer 3 beam filtering as described in 5.5.3.2;
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1> for each layer 3 beam filtered measurement quantity to be derived based on CSI-RS;

2> derive each configured beam measurement quantity based on CSI-RS as described in TS 38.215 [9], and
apply layer 3 beam filtering as described in 5.5.3.2.

554 Measurement report triggering
5541 General

If AS security has been activated successfully, the UE shall:
1> for each measld included in the measIdList within VarMeasConfig:
2> if the corresponding reportConfig includes a reportType set to eventTriggered or periodical:
3> if the corresponding measObject concerns NR:
4> if the eventA1 or eventAZ2 is configured in the corresponding reportConfig:
5> consider only the serving cell to be applicable;
4> if the eventA3 or eventA5 is configured in the corresponding reportConfig:

5> if a serving cell is associated with a measObjectNR and neighbours are associated with another
measObjectNR, consider any serving cell associated with the other measObjectNR to be a
neighbouring cell as well;

4> if corresponding reportConfig includes reportType set to periodical; or
4> for measurement events other than eventAl or eventA2:
5> if useWhiteCellList is set to true:

6> consider any neighbouring cell detected based on parameters in the associated measObjectNR
to be applicable when the concerned cell is included in the whiteCellsToAddModList defined
within the VarMeasConfig for this measld,

5> else:

6> consider any neighbouring cell detected based on parameters in the associated measObjectNR
to be applicable when the concerned cell is not included in the blackCellsToAddModList
defined within the VarMeasConfig for this measld;

3> else if the corresponding measObject concerns E-UTRA:
4> if eventBl1 or eventBZ is configured in the corresponding reportConfig:
5> consider a serving cell, if any, on the associated E-UTRA frequency as neighbour cell;
4> else:

5> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModListEUTRAN defined within the
VarMeasConfig for this measld;

3> else if the corresponding measObject concerns UTRA-FDD:
4> if eventB1-UTRA-FDD or eventB2-UTRA-FDD is configured in the corresponding reportConfig; or
4> if corresponding reportConfig includes reportType set to periodical:

5> consider a neighbouring cell on the associated frequency to be applicable when the concerned cell
is included in the cellsToAddModList defined within the VarMeasConfig for this measld;

2> else if the corresponding reportConfig includes a reportType set to reportCGI:
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2>

2>

2>

2>

2>

3> consider the cell detected on the associated measObject which has a physical cell identity matching the
value of the cellForWhichToReportCGI included in the corresponding reportConfig within the
VarMeasConfig to be applicable;

else if the corresponding reportConfig includes a reportType set to reportSFTD:
3> if the corresponding measObject concerns NR:
4> if the reportSFTD-Meas is set to true:
5> consider the NR PSCell to be applicable;
4> else if the reportSFTD-NeighMeas is included:
5> if cellsForWhichToReportSFTD is configured in the corresponding reportConfig:

6> consider any NR neighbouring cell detected on the associated measObjectNR which has a
physical cell identity that is included in the cellsForWhichToReportSETD to be applicable;

5> else:

6> consider up to 3 strongest NR neighbouring cells detected based on parameters in the
associated measObjectNR to be applicable when the concerned cells are not included in the
blackCellsToAddModList defined within the VarMeasConfig for this measId;

3> else if the corresponding measObject concerns E-UTRA:
4> if the reportSFTD-Meas is set to true:
5> consider the E-UTRA PSCell to be applicable;
else if the corresponding reportConfig includes measRSSI-ReportConfig:
3> consider the resource indicated by the rmtc-Config on the associated frequency to be applicable;
else if the corresponding reportConfig includes a reportType set to cli-Periodical or cli-EventTriggered:
3> consider all CLI measurement resources included in the corresponding measObject to be applicable;

if the corresponding reportConfig concerns the reporting for NR sidelink communication (i.e.
reportConfigNR-SL):

3> consider the transmission resource pools indicated by the tx-PoolMeasToAddModList defined within the
VarMeasConfig for this measld to be applicable;

if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include a measurement reporting
entry for this measId (a first cell triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measId,;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld,

3> if useT312 is set to true in reportConfig for this event:
4> if T310 for the corresponding SpCell is running; and
4> if T312 is not running for corresponding SpCell:

5> start timer T312 for the corresponding SpCell with the value of T312 configured in the
corresponding measObjectNR,;
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2>

2>

2>

2>

3> initiate the measurement reporting procedure, as specified in 5.5.5;

else if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells not included in the cellsTriggeredList for all measurements after layer 3 filtering
taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell triggers the
event):

3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld,

3> if useT312 is set to true in reportConfig for this event:
4> if T310 for the corresponding SpCell is running; and
4> if T312 is not running for corresponding SpCell:

5> start timer T312 for the corresponding SpCell with the value of T312 configured in the
corresponding measObjectNR,;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

else if the reportType is set to eventTriggered and if the leaving condition applicable for this event is fulfilled
for one or more of the cells included in the cellsTriggeredList defined within the VarMeasReportList for this
measld for all measurements after layer 3 filtering taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld,

3> if reportOnLeave is set to true for the corresponding reporting configuration:
4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined within the VarMeasReportList for this measlId is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measId;
4> stop the periodical reporting timer for this measId, if running;

else if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable transmission resource pools for all measurements taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include an measurement
reporting entry for this measId (a first transmission resource pool triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measlId;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3> include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the
VarMeasReportList for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

else if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable transmission resource pools not included in the poolsTriggeredList for all measurements
taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent transmission
resource pool triggers the event):

3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
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2>

3> include the concerned transmission resource pool(s) in the poolsTriggeredList defined within the
VarMeasReportList for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

else if the reportType is set to eventTriggered and if the leaving condition applicable for this event is fulfilled
for one or more applicable transmission resource pools included in the poolsTriggeredList defined within the
VarMeasReportList for this measlId for all measurements taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned transmission resource pool(s) in the poolsTriggeredList defined within the
VarMeasReportList for this measld;

3> if the poolsTriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measId,;

4> stop the periodical reporting timer for this measId, if running

NOTE 1: Void.

2>

2>

2>

if reportType is set to periodical and if a (first) measurement result is available:

3> include a measurement reporting entry within the VarMeasReportList for this measlId;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3> if the corresponding reportConfig includes measRSSI-ReportConfig:

4> initiate the measurement reporting procedure as specified in 5.5.5 immediately when RSSI sample
values are reported by the physical layer after the first L1 measurement duration;

3> else if the reportAmount exceeds 1:

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the NR SpCell;

3> else (i.e. the reportAmount is equal to 1):

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the NR SpCell and for the strongest cell among the applicable cells;

if, in case the corresponding reportConfig concerns the reporting for NR sidelink communication, reportType
is set to periodical and if a (first) measurement result is available:

3> include a measurement reporting entry within the VarMeasReportList for this measId;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be
reported becomes available for the NR SpCell and CBR measurement results become available;

if the reportType is set to cli-EventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventId of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable CLI measurement resources for all measurements after layer 3 filtering taken during
timeToTrigger defined for this event within the VarMeasConfig, while the VarMeasReportList does not
include a measurement reporting entry for this measId (a first CLI measurement resource triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3> include the concerned CLI measurement resource(s) in the cli-TriggeredList defined within the
VarMeasReportList for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;
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2> else if the reportType is set to cli-EventTriggered and if the entry condition applicable for this event, i.e. the
event corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled
for one or more CLI measurement resources not included in the cli-TriggeredList for all measurements after
layer 3 filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent
CLI measurement resource triggers the event):

3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;

3> include the concerned CLI measurement resource(s) in the cli-TriggeredList defined within the
VarMeasReportList for this measld;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> else if the reportType is set to cli-EventTriggered and if the leaving condition applicable for this event is
fulfilled for one or more of the CLI measurement resources included in the cli-TriggeredList defined within
the VarMeasReportList for this measId for all measurements after layer 3 filtering taken during
timeToTrigger defined within the VarMeasConfig for this event:

3> remove the concerned CLI measurement resource(s) in the cli-TriggeredList defined within the
VarMeasReportList for this measld;

3> if reportOnLeave is set to true for the corresponding reporting configuration:
4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cli-TriggeredList defined within the VarMeasReportList for this measId is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measId,;
4> stop the periodical reporting timer for this measld, if running;

2> if reportType is set to cli-Periodical and if a (first) measurement result is available:
3> include a measurement reporting entry within the VarMeasReportList for this measlId;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measlId to 0;

3> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to be
reported becomes available for at least one CLI measurement resource;

2> upon expiry of the periodical reporting timer for this measId:
3> initiate the measurement reporting procedure, as specified in 5.5.5.
2> if the corresponding reportConfig includes a reportType is set to reportSFTD:
3> if the corresponding measObject concerns NR:
4> if the drx-SFTD-NeighMeas is included:
5> if the quantity to be reported becomes available for each requested pair of PCell and NR cell:
6> stop timer T322;
6> initiate the measurement reporting procedure, as specified in 5.5.5;
4> else

5> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity
to be reported becomes available for each requested pair of PCell and NR cell or the maximal
measurement reporting delay as specified in TS 38.133 [14];

3> else if the corresponding measObject concerns E-UTRA:

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the pair of PCell and E-UTRA PSCell or the maximal measurement
reporting delay as specified in TS 38.133 [14];
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2> if reportType is set to reportCGI:
3> if the UE acquired the SIB1 or SystemInformationBlockTypel for the requested cell; or
3> if the UE detects that the requested NR cell is not transmitting SIB1 (see TS 38.213 [13], clause 13):
4> stop timer T321;
4> include a measurement reporting entry within the VarMeasReportList for this measld,;
4> set the numberOfReportsSent defined within the VarMeasReportList for this measld to 0;
4> initiate the measurement reporting procedure, as specified in 5.5.5;
2> if the corresponding reportConfig includes the ul-DelayValueConfig:

3> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after a first measurement
result is provided by all lower layers of the associated DRB identity;

2> upon the expiry of T321 for this measId:
3> include a measurement reporting entry within the VarMeasReportList for this measId;
3> set the numberOfReportsSent defined within the VarMeasReportList for this measId to 0;
3> initiate the measurement reporting procedure, as specified in 5.5.5.

2> upon the expiry of T322 for this measld:

3> initiate the measurement reporting procedure, as specified in 5.5.5.

5.5.4.2 Event Al (Serving becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;

1> for this measurement, consider the NR serving cell corresponding to the associated measObjectNR associated
with this event.

Inequality A1-1 (Entering condition)

Ms — Hys > Thresh

Inequality A1-2 (Leaving condition)

Ms + Hys < Thresh

The variables in the formula are defined as follows:
Ms is the measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. al-Threshold as defined within reportConfigNR for this event).
Ms is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hys is expressed in dB.

Thresh is expressed in the same unit as Ms.

5543 Event A2 (Serving becomes worse than threshold)

The UE shall:
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1> consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;
1> for this measurement, consider the serving cell indicated by the measObjectNR associated to this event.
Inequality A2-1 (Entering condition)
Ms + Hys < Thresh
Inequality A2-2 (Leaving condition)
Ms — Hys > Thresh
The variables in the formula are defined as follows:
Ms is the measurement result of the serving cell, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigNR for this event).
Mss is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hys is expressed in dB.

Thresh is expressed in the same unit as Ms.

5.5.4.4 Event A3 (Neighbour becomes offset better than SpCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1> use the SpCell for Mp, Ofp and Ocp.

NOTE 1: The cell(s) that triggers the event has reference signals indicated in the measObjectNR associated to this
event which may be different from the NR SpCell measObjectNR.

Inequality A3-1 (Entering condition)
Mn + Ofn + Ocn — Hys > Mp + Ofp + Ocp + Off
Inequality A3-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Mp + Ofp + Ocp + Off
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the reference signal of the neighbour cell (i.e. offsetMO as defined
within measObjectNR corresponding to the neighbour cell).

Ocn is the cell specific offset of the neighbour cell (i.e. cellIndividualOffset as defined within measObjectNR
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Mp is the measurement result of the SpCell, not taking into account any offsets.

Ofp is the measurement object specific offset of the SpCell (i.e. offsetMO as defined within measObjectNR
corresponding to the SpCell).

Ocp is the cell specific offset of the SpCell (i.e. celllndividualOffset as defined within measObjectNR corresponding
to the SpCell), and is set to zero if not configured for the SpCell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
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Off is the offset parameter for this event (i.e. a3-Offset as defined within reportConfigNR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.
NOTE 2: The definition of Event A3 also applies to CondEvent A3.
5.5.4.5 Event A4 (Neighbour becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled.
Inequality A4-1 (Entering condition)
Mn + Ofn + Ocn — Hys > Thresh
Inequality A4-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR
corresponding to the neighbour cell).

Ocn is the measurement object specific offset of the neighbour cell (i.e. celllndividualOffset as defined within
measObjectNR corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh is the threshold parameter for this event (i.e. a4-Threshold as defined within reportConfigNR for this event).
Mn is expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.

Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.

5.5.4.6 Event A5 (SpCell becomes worse than threshold1 and neighbour becomes
better than threshold2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as
specified below, are fulfilled,;

1> consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least
one of the two, as specified below, is fulfilled;

1> use the SpCell for Mp.

NOTE 1: The parameters of the reference signal(s) of the cell(s) that triggers the event are indicated in the
measObjectNR associated to the event which may be different from the measObjectNR of the NR SpCell.

Inequality A5-1 (Entering condition 1)
Mp + Hys < Threshl
Inequality A5-2 (Entering condition 2)

Mn + Ofn + Ocn — Hys > Thresh2
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Inequality A5-3 (Leaving condition 1)
Mp — Hys > Threshl
Inequality A5-4 (Leaving condition 2)
Mn + Ofn + Ocn + Hys < Thresh?2
The variables in the formula are defined as follows:
Mp is the measurement result of the NR SpCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR
corresponding to the neighbour cell).

Ocn is the cell specific offset of the neighbour cell (i.e. celllndividualOffset as defined within measObjectNR
corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).

Thresh1 is the threshold parameter for this event (i.e. a5-Threshold1 as defined within reportConfigNR for this
event).

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold?2 as defined within reportConfigNR for this
event).

Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.

Thresh1is expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.

NOTE 2: The definition of Event A5 also applies to CondEvent A5.

5.5.4.7 Event A6 (Neighbour becomes offset better than SCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;

1> for this measurement, consider the (secondary) cell corresponding to the measObjectNR associated to this event
to be the serving cell.

NOTE: The reference signal(s) of the neighbour(s) and the reference signal(s) of the SCell are both indicated in
the associated measObjectNR.

Inequality A6-1 (Entering condition)
Mn + Ocn — Hys > Ms + Ocs + Off
Inequality A6-2 (Leaving condition)
Mn + Ocn + Hys < Ms + Ocs + Off
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ocn is the cell specific offset of the neighbour cell (i.e. celllndividualOffset as defined within the associated
measObjectNR), and set to zero if not configured for the neighbour cell.

Ms is the measurement result of the serving cell, not taking into account any offsets.
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Ocs is the cell specific offset of the serving cell (i.e. celllndividualOffset as defined within the associated
measObjectNR), and is set to zero if not configured for the serving cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off is the offset parameter for this event (i.e. a6-Offset as defined within reportConfigNR for this event).
Mn, Ms are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.

Ocn, Ocs, Hys, Off are expressed in dB.
5.5.4.8 Event B1 (Inter RAT neighbour becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition B1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition B1-2, as specified below, is fulfilled.
Inequality B1-1 (Entering condition)
Mn + Ofn + Ocn — Hys > Thresh
Inequality B1-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the frequency of the inter-RAT neighbour cell (i.e. eutra-Q-
OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the neighbour inter-
RAT cell, utra-FDD-Q-OffsetRange as defined within the measObjectUTRA-FDD corresponding to the
frequency of the neighbour inter-RAT cell).

Ocn is the cell specific offset of the inter-RAT neighbour cell (i.e. cellIndividualOffset as defined within the
measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the
neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigInterRAT for this event).

Thresh is the threshold parameter for this event (i.e. b1-ThresholdEUTRA as defined within reportConfigInterRAT
for this event, b1-ThresholdUTRA-FDD as defined for UTRA-FDD within reportConfigInterRAT for this event).

Mn is expressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.

5.5.4.9 Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour
becomes better than threshold?2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both condition B2-1 and condition B2-2, as
specified below, are fulfilled,;

1> consider the leaving condition for this event to be satisfied when condition B2-3 or condition B2-4, i.e. at least
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)
Mp + Hys < Threshl

Inequality B2-2 (Entering condition 2)
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Mn + Ofn + Ocn — Hys > Thresh2
Inequality B2-3 (Leaving condition 1)
Mp — Hys > Threshl
Inequality B2-4 (Leaving condition 2)
Mn + Ofn + Ocn + Hys < Thresh2
The variables in the formula are defined as follows:
Mp is the measurement result of the PCell, not taking into account any offsets.
Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the frequency of the inter-RAT neighbour cell (i.e. eutra-Q-
OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the inter-RAT
neighbour cell, utra-FDD-Q-OffsetRange as defined within the measObjectUTRA-FDD corresponding to the
frequency of the neighbour inter-RAT cell).

Ocn is the cell specific offset of the inter-RAT neighbour cell (i.e. celllndividualOffset as defined within the
measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the
neighbour cell.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigInterRAT for this event).

Thresh1 is the threshold parameter for this event (i.e. b2-Threshold1 as defined within reportConfigInterRAT for
this event).

Thresh2 is the threshold parameter for this event (i.e. b2-Threshold2EUTRA as defined within
reportConfigInterRAT for this event, b2-Threshold2UTRA-FDD as defined for UTRA-FDD within
reportConfigInterRAT for this event).

Mp is expressed in dBm in case of RSRP, or in dB in case of RSRQ and SINR.
Mn is expressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Ocn, Hys are expressed in dB.
Thresh1 is expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.
5.5.4.10 Event I1 (Interference becomes higher than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition I1-1, as specified below, is fulfilled,;
1> consider the leaving condition for this event to be satisfied when condition I1-2, as specified below, is fulfilled.
Inequality I1-1 (Entering condition)
Mi — Hys > Thresh
Inequality I1-2 (Leaving condition)
Mi+ Hys < Thresh
The variables in the formula are defined as follows:
Mi is the measurement result of the interference, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).

Thresh is the threshold parameter for this event (i.e. i1-Threshold as defined within reportConfigNR for this event).
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Mi, Thresh are expressed in dBm.

Hys is expressed in dB.
5.5.4.11 Event C1 (The NR sidelink channel busy ratio is above a threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition C1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition C1-2, as specified below, is fulfilled;
Inequality C1-1 (Entering condition)
Ms— Hys>Thresh
Inequality C1-2 (Leaving condition)
Ms+ Hys< Thresh
The variables in the formula are defined as follows:

Ms is the measurement result of channel busy ratio of the transmission resource pool, not taking into account any
offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR-SL for this event).

Thresh is the threshold parameter for this event (i.e. c1-Threshold as defined within reportConfigNR-SL for this
event).

Ms is expressed in decimal from O to 1 in steps of 0.01.
Hys is expressed is in the same unit as Ms.

Thresh is expressed in the same unit as Ms.

5.5.4.12 Event C2 (The NR sidelink channel busy ratio is below a threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition C2-1, as specified below, is fulfilled,;
1> consider the leaving condition for this event to be satisfied when condition C2-2, as specified below, is fulfilled;
Inequality C2-1 (Entering condition)
Ms+ Hys< Thresh
Inequality C2-2 (Leaving condition)
Ms— Hys>Thresh
The variables in the formula are defined as follows:

Ms is the measurement result of channel busy ratio of the transmission resource pool, not taking into account any
offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR-SL for this event).

Thresh is the threshold parameter for this event (i.e. c2-Threshold as defined within reportConfigNR-SL for this
event).

Ms is expressed in decimal from O to 1 in steps of 0.01.
Hys is expressed is in the same unit as Ms.

Thresh is expressed in the same unit as Ms.
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5.5.4.13 Void
5.5.4.14 Void

555 Measurement reporting
5551 General

]

MeasurementReport

Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this
procedure only after successful AS security activation.

For the measId for which the measurement reporting procedure was triggered, the UE shall set the measResults within
the MeasurementReport message as follows:

1> set the measId to the measurement identity that triggered the measurement reporting;
1> for each serving cell configured with servingCellMO:
2> if the reportConfig associated with the measId that triggered the measurement reporting includes rsType:

3> if the serving cell measurements based on the rsType included in the reportConfig that triggered the
measurement report are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the
available SINR of the serving cell, derived based on the rsType included in the reportConfig that
triggered the measurement report;

2> else:
3> if SSB based serving cell measurements are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the
available SINR of the serving cell, derived based on SSB;

3> else if CSI-RS based serving cell measurements are available:

4> set the measResultServingCell within measResultServingMOList to include RSRP, RSRQ and the
available SINR of the serving cell, derived based on CSI-RS;

1> set the servCellld within measResultServingMOList to include each NR serving cell that is configured with
servingCelIMO, if any;

1> if the reportConfig associated with the measId that triggered the measurement reporting includes
reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

2> for each serving cell configured with servingCellMO, include beam measurement information according to
the associated reportConfig as described in 5.5.5.2;

1> if the reportConfig associated with the measId that triggered the measurement reporting includes
reportAddNeighMeas:

2> for each measObjectld referenced in the measIdList which is also referenced with servingCellMO, other than
the measObjectld corresponding with the measId that triggered the measurement reporting:
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3> if the measObjectNR indicated by the servingCellMO includes the RS resource configuration
corresponding to the rsType indicated in the reportConfig:

4> set the measResultBestNeighCell within measResultServingMOList to include the physCellld and the
available measurement quantities based on the reportQuantityCell and rsType indicated in
reportConfig of the non-serving cell corresponding to the concerned measObjectNR with the highest
measured RSRP if RSRP measurement results are available for cells corresponding to this
measObjectNR, otherwise with the highest measured RSRQ if RSRQ measurement results are
available for cells corresponding to this measObjectNR, otherwise with the highest measured SINR;

4> if the reportConfig associated with the measId that triggered the measurement reporting includes
reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

5> for each best non-serving cell included in the measurement report:

6> include beam measurement information according to the associated reportConfig as described
in 5.5.5.2;

1> if the reportConfig associated with the measld that triggered the measurement reporting is set to eventTriggered
and eventID is set to eventA3, or eventA4, or eventA5, or eventBl1, or eventB2:

2> if the UE is in NE-DC and the measurement configuration that triggered this measurement report is
associated with the MCG:

3> set the measResultServFreqListEUTRA-SCG to include an entry for each E-UTRA SCG serving
frequency with the following:

4> include carrierFreq of the E-UTRA serving frequency;

4> set the measResultServingCell to include the available measurement quantities that the UE is
configured to measure by the measurement configuration associated with the SCG;

4> if reportConfig associated with the measId that triggered the measurement reporting includes
reportAddNeighMeas:

5> set the measResultServFreqListEUTRA-SCG to include within measResultBestNeighCell the
quantities of the best non-serving cell, based on RSRP, on the concerned serving frequency;

1> if reportConfig associated with the measId that triggered the measurement reporting is set to eventTriggered and
eventlD is set to eventA3, or eventA4, or eventA5:

2> if the UE is in NR-DC and the measurement configuration that triggered this measurement report is
associated with the MCG:

3> set the measResultServFreqListNR-SCG to include for each NR SCG serving cell that is configured with
servingCelIMO, if any, the following:

4> if the reportConfig associated with the measId that triggered the measurement reporting includes
rsType:

5> if the serving cell measurements based on the rsType included in the reportConfig that triggered
the measurement report are available according to the measurement configuration associated with
the SCG:

6> set the measResultServingCell within measResultServEFreqListNR-SCG to include RSRP,
RSRQ and the available SINR of the serving cell, derived based on the rsType included in the
reportConfig that triggered the measurement report;

4> else:

5> if SSB based serving cell measurements are available according to the measurement configuration
associated with the SCG:

6> set the measResultServingCell within measResultServFreqListNR-SCG to include RSRP,
RSRQ and the available SINR of the serving cell, derived based on SSB;
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5> else if CSI-RS based serving cell measurements are available according to the measurement
configuration associated with the SCG:

6> set the measResultServingCell within measResultServFreqListNR-SCG to include RSRP,
RSRQ and the available SINR of the serving cell, derived based on CSI-RS;

4> if results for the serving cell derived based on SSB are included:

5> include the ssbFrequency to the value indicated by ssbFrequency as included in the
MeasObjectNR of the serving cell;

4> if results for the serving cell derived based on CSI-RS are included:

5> include the refFreqCSI-RS to the value indicated by refFreqCSI-RS as included in the
MeasObjectNR of the serving cell;

4> if the reportConfig associated with the measId that triggered the measurement reporting includes
reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

5> for each serving cell configured with servingCellMO, include beam measurement information
according to the associated reportConfig as described in 5.5.5.2, where availability is considered
according to the measurement configuration associated with the SCG;

4> if reportConfig associated with the measId that triggered the measurement reporting includes
reportAddNeighMeas:

5> if the measObjectNR indicated by the servingCellMO includes the RS resource configuration
corresponding to the rsType indicated in the reportConfig:

6> set the measResultBestNeighCellListNR within measResultServFreqListNR-SCG to include one
entry with the physCellld and the available measurement quantities based on the
reportQuantityCell and rsType indicated in reportConfig of the non-serving cell corresponding
to the concerned measObjectNR with the highest measured RSRP if RSRP measurement results
are available for cells corresponding to this measObjectNR, otherwise with the highest
measured RSRQ if RSRQ measurement results are available for cells corresponding to this
measObjectNR, otherwise with the highest measured SINR, where availability is considered
according to the measurement configuration associated with the SCG;

7> if the reportConfig associated with the measId that triggered the measurement reporting
includes reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

8> for each best non-serving cell included in the measurement report:

9> include beam measurement information according to the associated reportConfig as
described in 5.5.5.2, where availability is considered according to the measurement
configuration associated with the SCG;

1> if the measRSSI-ReportConfig is configured within the corresponding reportConfig for this measId:
2> set the rssi-Result to the average of sample value(s) provided by lower layers in the reportinterval;

2> set the channelOccupancy to the rounded percentage of sample values which are beyond the
channelOccupancyThreshold within all the sample values in the reportInterval;

1> if there is at least one applicable neighbouring cell to report:
2> if the reportType is set to eventTriggered or periodical:

3> set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance
with the following:

4> if the reportType is set to eventTriggered:

5> include the cells included in the cellsTriggeredList as defined within the VarMeasReportList for
this measld,
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4> else:

5> include the applicable cells for which the new measurement results became available since the last
periodical reporting or since the measurement was initiated or reset;

4> for each cell that is included in the measResultNeighCells, include the physCellld;
4> if the reportType is set to eventTriggered or periodical:

5> for each included cell, include the layer 3 filtered measured results in accordance with the
reportConfig for this measld, ordered as follows:

6> if the measObject associated with this measId concerns NR:
7> if rsType in the associated reportConfig is set to ssb:

8> set resultsSSB-Cell within the measResult to include the SS/PBCH block based
quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in
decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best
cell is included first;

8> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are configured, include
beam measurement information as described in 5.5.5.2;

7> else if rsType in the associated reportConfig is set to csi-rs:

8> set resultsCSI-RS-Cell within the measResult to include the CSI-RS based quantity(ies)
indicated in the reportQuantityCell within the concerned reportConfig, in decreasing
order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is
included first;

8> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are configured, include
beam measurement information as described in 5.5.5.2;

6> if the measObject associated with this measld concerns E-UTRA:

7> set the measResult to include the quantity(ies) indicated in the reportQuantity within the
concerned reportConfigInterRAT in decreasing order of the sorting quantity, determined as
specified in 5.5.5.3, i.e. the best cell is included first;

6> if the measObject associated with this measId concerns UTRA-FDD and if
ReportConfiginterRAT includes the reportQuantityUTRA-FDD:

7> set the measResult to include the quantity(ies) indicated in the reportQuantityUTRA-FDD
within the concerned reportConfiginterRAT in decreasing order of the sorting quantity,
determined as specified in 5.5.5.3, i.e. the best cell is included first;

2> else:
3> if the cell indicated by cellForWhichToReportCGI is an NR cell:
4> if plmn-IdentityInfoList of the cgi-Info for the concerned cell has been obtained:

5> include the pImn-IdentityInfoList including plmn-IdentityList, trackingAreaCode (if available),
ranac (if available), cellldentity and cellReservedForOperatorUse for each entry of the plmn-
IdentityInfoList;

5> include frequencyBandList if available;

4> if nr-CGI-Reporting-NPN is supported by the UE and npn-IdentityInfoList of the cgi-Info for the
concerned cell has been obtained:

5> include the npn-IdentityInfoList including npn-IdentityList, trackingAreaCode, ranac (if available),
cellldentity and cellReservedForOperatorUse for each entry of the npn-IdentityInfoList;

4> else if MIB indicates the SIB1 is not broadcast:
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5> include the noSIB1 including the ssb-SubcarrierOffset and pdcch-ConfigSIB1 obtained from MIB
of the concerned cell;

3> if the cell indicated by cellForWhichToReportCGlI is an E-UTRA cell:
4> if all mandatory fields of the cgi-Info-EPC for the concerned cell have been obtained:

5> include in the cgi-Info-EPC the fields broadcasted in E-UTRA SystemInformationBlockTypel
associated to EPC;

4> if the UE is E-UTRA/5GC capable and all mandatory fields of the cgi-Info-5GC for the concerned cell
have been obtained:

5> include in the cgi-Info-5GC the fields broadcasted in E-UTRA SystemInformationBlockTypel
associated to 5GC;

4> if the mandatory present fields of the cgi-Info for the cell indicated by the cellForWhichToReportCGI
in the associated measObject have been obtained:

5> include the freqBandIndicator;
5> if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;
5> if the cell broadcasts the freqBandIndicatorPriority, include the freqBandIndicatorPriority;
1> if the corresponding measObject concerns NR:
2> if the reportSFTD-Meas is set to true within the corresponding reportConfigNR for this measld:
3> set the measResultSFTD-NR in accordance with the following:

4> set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower
layers;

4> if the reportRSRP is set to true;
5> set rsrp-Result to the RSRP of the NR PSCell derived based on SSB;
2> else if the reportSFTD-NeighMeas is included within the corresponding reportConfigNR for this measId:

3> for each applicable cell which measurement results are available, include an entry in the
measResultCellListSFTD-NR and set the contents as follows:

4> set physCellld to the physical cell identity of the concered NR neighbour cell.

4> set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower
layers;

4> if the reportRSRP is set to true:
5> set rsrp-Result to the RSRP of the concerned cell derived based on SSB;
1> else if the corresponding measObject concerns E-UTRA:
2> if the reportSFTD-Meas is set to true within the corresponding reportConfigInterRAT for this measId:
3> set the measResultSFTD-EUTRA in accordance with the following:

4> set sfn-OffsetResult and frameBoundaryOffsetResult to the measurement results provided by lower
layers;

4> if the reportRSRP is set to true;
5> set rsrpResult-EUTRA to the RSRP of the EUTRA PSCell;
1> if avareage uplink PDCP delay values are available:

2> set the ul-PDCP-DelayValueResultList to include the corresponding average uplink PDCP delay values;
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1> if the includeCommonLocationInfo is configured in the corresponding reportConfig for this measld and detailed
location information that has not been reported is available, set the content of commonLocationInfo of the
locationInfo as follows:

2> include the locationTimestamp;

2> include the locationCoordinate, if available;
2> include the velocityEstimate, if available;
2> include the locationError, if available;

2> include the locationSource, if available;

2> if available, include the gnss-TOD-msec,

1> if the includeWLAN-Meas is configured in the corresponding reportConfig for this measld, set the wlan-
LocationlInfo of the locationInfo in the measResults as follows:

2> if available, include the LogMeasResultWLAN, in order of decreasing RSSI for WLAN APs;

1> if the includeBT-Meas is configured in the corresponding reportConfig for this measld, set the BT-LocationInfo
of the locationInfo in the measResults as follows:

2> if available, include the LogMeasResultBT, in order of decreasing RSSI for Bluetooth beacons;

1> if the includeSensor-Meas is configured in the corresponding reportConfig for this measld, set the sensor-
LocationInfo of the locationInfo in the measResults as follows:

2> if available, include the sensor-MeasurementInformation;
2> if available, include the sensor-MotionInformation;

1> if there is at least one applicable transmission resource pool for NR sidelink communication (for
measResultsSL):

2> set the measResultsListSL to include the CBR measurement results in accordance with the following:
3> if the reportType is set to eventTriggered:

4> include the transmission resource pools included in the poolsTriggeredList as defined within the
VarMeasReportList for this measld,;

3> else:

4> include the applicable transmission resource pools for which the new measurement results became
available since the last periodical reporting or since the measurement was initiated or reset;

3> if the corresponding measObject concerns NR sidelink communication, then for each transmission
resource pool to be reported:

4> set the sl-poolReportldentity to the identity of this transmission resource pool;

4> set the sI-CBR-ResultsNR to the CBR measurement results on PSSCH and PSCCH of this
transmission resource pool provided by lower layers, if available;

NOTE 1: Void.
1> if there is at least one applicable CLI measurement resource to report:
2> if the reportType is set to cli-EventTriggered or cli-Periodical:

3> set the measResultCLI to include the most interfering SRS resources or most interfering CLI-RSSI
resources up to maxReportCLI in accordance with the following:

4> if the reportType is set to cli-EventTriggered:

5> if trigger quantity is set to srs-RSRP i.e. i1-Threshold is set to srs-RSRP:
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6> include the SRS resource included in the cli-TriggeredList as defined within the
VarMeasReportList for this measld;

5> if trigger quantity is set to cli-RSSI i.e. i1-Threshold is set to cli-RSSI:

6> include the CLI-RSSI resource included in the cli-TriggeredList as defined within the
VarMeasReportList for this measld,

4> else:
5> if reportQuantityCLI is set to srs-rsrp:

6> include the applicable SRS resources for which the new measurement results became available
since the last periodical reporting or since the measurement was initiated or reset;

5> else:

6> include the applicable CLI-RSSI resources for which the new measurement results became
available since the last periodical reporting or since the measurement was initiated or reset;

4> for each SRS resource that is included in the measResultCLI:
5> include the srs-Resourceld,

5> set srs-RSRP-Result to include the layer 3 filtered measured results in decreasing order, i.e. the
most interfering SRS resource is included first;

4> for each CLI-RSSI resource that is included in the measResultCLI:
5> include the rssi-Resourceld,

5> set cli-RSSI-Result to include the layer 3 filtered measured results in decreasing order, i.e. the most
interfering CLI-RSSI resource is included first;

1> increment the numberOfReportsSent as defined within the VarMeasReportList for this measId by 1;
1> stop the periodical reporting timer, if running;

1> if the numberOfReportsSent as defined within the VarMeasReportList for this measld is less than the
reportAmount as defined within the corresponding reportConfig for this measId:

2> start the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measld;

1> else:
2> if the reportType is set to periodical or cli-Periodical:
3> remove the entry within the VarMeasReportList for this measId;
3> remove this measld from the measIdList within VarMeasConfig;

1> if the measurement reporting was configured by a sl-ConfigDedicatedNR received within the
RRCConnectionReconfiguration:

2> submit the MeasurementReport message to lower layers for transmission via SRB1, embedded in E-UTRA
RRC message ULInformationTransferIRAT as specified TS 36.331 [10], clause 5.6.28;

1> else if the UE is in (NG)EN-DC:
2> if SRB3 is configured:

3> submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the
procedure ends;

2> else:
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3> submit the MeasurementReport message via E-UTRA embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].
1> else if the UE is in NR-DC:
2> if the measurement configuration that triggered this measurement report is associated with the SCG:
3> if SRB3 is configured:

4> submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the
procedure ends;

3> else:

4> submit the MeasurementReport message via SRB1 embedded in NR RRC message
ULInformationTransferMRDC as specified in 5.7.2a.3;

2> else:

3> submit the MeasurementReport message via SRB1 to lower layers for transmission, upon which the
procedure ends;

1> else:

2> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends.

5.5.5.2 Reporting of beam measurement information
For beam measurement information to be included in a measurement report the UE shall:
1> if reportType is set to eventTriggered:

2> consider the trigger quantity as the sorting quantity if available, otherwise RSRP as sorting quantity if
available, otherwise RSRQ as sorting quantity if available, otherwise SINR as sorting quantity;

1> if reportType is set to periodical:
2> if a single reporting quantity is set to true in reportQuantityRS-Indexes;
3> consider the configured single quantity as the sorting quantity;
2> else:
3> if rsrp is set to true;
4> consider RSRP as the sorting quantity;
3> else:
4> consider RSRQ as the sorting quantity;

1> set rsIndexResults to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes or CSI-RS indexes in
order of decreasing sorting quantity as follows:

2> if the measurement information to be included is based on SS/PBCH block:

3> include within resultsSSB-Indexes the index associated to the best beam for that SS/PBCH block sorting
quantity and if absThreshSS-BlocksConsolidation is included in the VarMeasConfig for the measObject
associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is
above absThreshSS-BlocksConsolidation;

3> if includeBeamMeasurements is configured, include the SS/PBCH based measurement results for the
quantities in reportQuantityRS-Indexes set to true for each SS/PBCH block index;

2> else if the beam measurement information to be included is based on CSI-RS:
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3> include within resultsCSI-RS-Indexes the index associated to the best beam for that CSI-RS sorting
quantity and, if absThreshCSI-RS-Consolidation is included in the VarMeasConfig for the measObject
associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is
above absThreshCSI-RS-Consolidation;

3> if includeBeamMeasurements is configured, include the CSI-RS based measurement results for the
quantities in reportQuantityRS-Indexes set to true for each CSI-RS index.

5.5.5.3 Sorting of cell measurement results

The UE shall determine the sorting quantity according to parameters of the reportConfig associated with the measId that
triggered the reporting;:

1> if the reportType is set to eventTriggered:

2> for an NR cell, consider the quantity used in the aN-Threshold (for eventA1, eventA2 and eventA4) or in the
a5-Threshold?2 (for eventA5) or in the aN-Offset (for eventA3 and eventA6) as the sorting quantity;

2> for an E-UTRA cell, consider the quantity used in the bN-ThresholdEUTRA as the sorting quantity;
2> for an UTRA-FDD cell, consider the quantity used in the bN-ThresholdUTRA-FDD as the sorting quantity;
1> if the reportType is set to periodical:

2> determine the sorting quantity according to reportQuantityCell for an NR cell, and according to
reportQuantity for an E-UTRA cell, as below:

3> if a single quantity is set to true:
4> consider this quantity as the sorting quantity;
3> else:
4> if rsrp is set to true;
5> consider RSRP as the sorting quantity;
4> else:
5> consider RSRQ as the sorting quantity;
2> determine the sorting quantity according to reportQuantityUTRA-FDD for UTRA-FDD cell, as below:
3> if a single quantity is set to true:
4> consider this quantity as the sorting quantity;
3> else:

4> consider RSCP as the sorting quantity.
5.5.6 Location measurement indication
556.1 General

|ug] [Network|

LocationMeasurementIndication

Figure 5.5.5.1-1: Location measurement indication
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The purpose of this procedure is to indicate to the network that the UE is going to start/stop location related
measurements towards E-UTRA or NR (eutra-RSTD, nr-RSTD, nr-UE-RxTxTimeDiff, nr-PRS-RSRP) which require
measurement gaps or start/stop detection of subframe and slot timing towards E-UTRA (eutra-FineTimingDetection)
which requires measurement gaps. UE shall initiate this procedure only after successful AS security activation.

NOTE: It is a network decision to configure the measurement gap.

5.5.6.2 Initiation
The UE shall:

1> if and only if upper layers indicate to start performing location measurements towards E-UTRA or NR or start
subframe and slot timing detection towards E-UTRA, and the UE requires measurement gaps for these
operations while measurement gaps are either not configured or not sufficient:

2> initiate the procedure to indicate start;

NOTE 1: The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at
this point in time sufficient gaps are available, the UE does not initiate the procedure. Unless it receives a
new indication from upper layers, the UE is only allowed to further repeat the procedure in the same
PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.

1> if and only if upper layers indicate to stop performing location measurements towards E-UTRA or NR or stop
subframe and slot timing detection towards E-UTRA:

2> initiate the procedure to indicate stop.

NOTE 2: The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to
indicate start.

5.5.6.3 Actions related to transmission of LocationMeasurementindication message
The UE shall set the contents of LocationMeasurementIndication message as follows:
1> if the procedure is initiated to indicate start of location related measurements:
2> if the procedure is initiated for RSTD measurements towards E-UTRA:

3> set the measurementIndication to the eutra-RSTD according to the information received from upper
layers;

2> else if the procedure is initiated for positioning measurement towards NR:

3> set the measurementIndication to the nr-PRS-Measurement according to the information received from
upper layers;

1> else if the procedure is initiated to indicate stop of location related measurements:
2> set the measurementIndication to the value release;

1> if the procedure is initiated to indicate start of subframe and slot timing detection towards E-UTRA:
2> set the measurementIndication to the value eutra-FineTimingDetection;

1> else if the procedure is initiated to indicate stop of subframe and slot timing detection towards E-UTRA:
2> set the measurementIndication to the value release;

1> submit the LocationMeasurementIndication message to lower layers for transmission, upon which the procedure
ends.
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5.5a Logged Measurements

5.5a.1 Logged Measurement Configuration
5.5a.1.1 General

UE MNetwork

LoggedMeasurementConfiguration

Figure 5.5a.1.1-1: Logged measurement configuration

The purpose of this procedure is to configure the UE to perform logging of measurement results while in RRC_IDLE
and RRC_INACTIVE. The procedure applies to logged measurements capable UEs that are in RRC_CONNECTED.

NOTE: NG-RAN may retrieve stored logged measurement information by means of the UE information
procedure.

55a.1.2 Initiation

NG-RAN initiates the logged measurement configuration procedure to UE in RRC_CONNECTED by sending the
LoggedMeasurementConfiguration message.

5.5a.1.3 Reception of the LoggedMeasurementConfiguration by the UE
Upon receiving the LoggedMeasurementConfiguration message the UE shall:

1> discard the logged measurement configuration as well as the logged measurement information as specified in
5.5a.2;

1> store the received loggingDuration, reportType and areaConfiguration, if included, in VarLogMeasConfig;
1> if the LoggedMeasurementConfiguration message includes plmn-IdentityList:

2> set plmn-IdentityList in VarLogMeasReport to include the RPLMN as well as the PLMNs included in pImn-
IdentityList;

1> else:
2> set plmn-IdentityList in VarLogMeasReport to include the RPLMN;

1> store the received absoluteTimelnfo, traceReference, traceRecordingSessionRef, and tce-Id in
VarLogMeasReport;

1> store the received bt-NameList, if included, in VarLogMeasConfig;
1> store the received wlan-Namelist, if included, in VarLogMeasConfig;
1> store the received sensor-Namelist, if included, in VarLogMeasConfig;

1> start timer T330 with the timer value set to the loggingDuration;

5.5a.1.4 T330 expiry

Upon expiry of T330 the UE shall:
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1> release VarLogMeasConfig;

The UE is allowed to discard stored logged measurements, i.e. to release VarLogMeasReport, 48 hours after T330
expiry.

5.5a.2 Release of Logged Measurement Configuration
5.5a.2.1 General

The purpose of this procedure is to release the logged measurement configuration as well as the logged measurement
information.

5.5a.2.2 Initiation

The UE shall initiate the procedure upon receiving a logged measurement configuration in another RAT. The UE shall
also initiate the procedure upon power off or detach.

The UE shall:
1> stop timer T330, if running;

1> if stored, discard the logged measurement configuration as well as the logged measurement information, i.e.
release the UE variables VarLogMeasConfig and VarLogMeasReport.

5.5a.3 Measurements logging
5.5a.3.1 General

This procedure specifies the logging of available measurements by a UE in RRC_IDLE and RRC_INACTIVE that has
a logged measurement configuration. The actual process of logging within the UE, takes place in RRC IDLE state could
continue in RRC INACTIVE state or vice versa.

5.5a.3.2 Initiation
While T330 is running, the UE shall:
1> perform the logging in accordance with the following:
2> if the reportType is set to periodical in the VarLogMeasConfig:

3> if the UE is in camped normally state on an NR cell and if the RPLMN is included in pImn-IdentityList
stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if
configured in VarLogMeasConfig:

4> perform the logging at regular time intervals, as defined by the loggingInterval in the
VarLogMeasConfig;

2> else if the reportType is set to eventTriggered, and eventType is set to outOfCoverage:

3> perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig only
when the UE is in any cell selection state;

3> perform the logging immediately upon transitioning from the any cell selection state to the camped
normally state;

2> else if the reportType is set to eventTriggered and eventType is set to eventL1:

3> if the UE is in camped normally state on an NR cell and if the RPLMN is included in pImn-IdentityList
stored in VarLogMeasReport and, if the cell is part of the area indicated by areaConfiguration if
configured in VarLogMeasConfig;

4> perform the logging at regular time intervals as defined by the loggingInterval in VarLogMeasConfig
only when the conditions indicated by the eventL1 are met;

2> when performing the logging:
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3> set the relativeTimeStamp to indicate the elapsed time since the moment at which the logged measurement
configuration was received;

3> if detailed location information became available during the last logging interval, set the content of the
locationInfo as in 5.3.3.7:

3> if the UE is in any cell selection state (as specified in TS 38.304 [20]):
4> set anyCellSelectionDetected to indicate the detection of no suitable or no acceptable cell found;

4> set the servCellldentity to indicate global cell identity of the last logged cell that the UE was camping
on;

4> set the measResultServingCell to include the quantities of the last logged cell the UE was camping on;
3> else:

4> set the servCellldentity to indicate global cell identity of the cell the UE is camping on;

4> set the measResultServingCell to include the quantities of the cell the UE is camping on;

4> if available, set the measResultNeighCells, in order of decreasing ranking-criterion as used for cell re-
selection, to include neighbouring cell measurements that became available during the last logging
interval for at most the following number of neighbouring cells: 6 intra-frequency and 3 inter-
frequency neighbours per frequency as well as 3 inter-RAT neighbours, per frequency per RAT and
according to the following:

5> for each neighbour cell included, include the optional fields that are available;

NOTE: The UE includes the latest results of the available measurements as used for cell reselection evaluation in
RRC_IDLE or RRC_INACTIVE, which are performed in accordance with the performance requirements
as specified in TS 38.133 [14].

2> when the memory reserved for the logged measurement information becomes full, stop timer T330 and
perform the same actions as performed upon expiry of T330, as specified in 5.5a.1.4.

5.6 UE capalbilities

5.6.1 UE capability transfer
56.1.1 General

This clause describes how the UE compiles and transfers its UE capability information upon receiving a
UECapabilityEnquiry from the network.

IH_E| Network

UECapabilityEnquiry

<

UECapabilitylnformation >

Figure 5.6.1.1-1: UE capability transfer

56.1.2 Initiation

The network initiates the procedure to a UE in RRC_CONNECTED when it needs (additional) UE radio access
capability information. The network should retrieve UE capabilities only after AS security activation. Network does not
forward UE capabilities that were retrieved before AS security activation to the CN.
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5.6.1.3 Reception of the UECapabilityEnquiry by the UE
The UE shall set the contents of UECapabilityInformation message as follows:
1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to nr:

2> include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-NR-
Capability and with the rat-Type set to nr;

2> include the supportedBandCombinationList, featureSets and featureSetCombinations as specified in clause
5.6.1.4;

1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra-nr:
2> if the UE supports (NG)EN-DC or NE-DC:

3> include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-MRDC-
Capability and with the rat-Type set to eutra-nr;

3> include the supportedBandCombinationList and featureSetCombinations as specified in clause 5.6.1.4;
1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra:
2> if the UE supports E-UTRA:

3> include in the ue-CapabilityRAT-ContainerList a ue-CapabilityRAT-Container of the type UE-EUTRA-
Capability and with the rat-Type set to eutra as specified in TS 36.331 [10], clause 5.6.3.3, according to
the capabilityRequestFilter, if received,;

1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to utra-fdd:
2> if the UE supports UTRA-FDD:

3> include the UE radio access capabilities for UTRA-FDD within a ue-CapabilityRAT-Container and with
the rat-Type set to utra-fdd,

1> if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and the encoded RRC
message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323 [5]:

2> initiate the UL message segment transfer procedure as specified in clause 5.7.7;
1> else:

2> submit the UECapabilityInformation message to lower layers for transmission, upon which the procedure
ends.

5.6.14 Setting band combinations, feature set combinations and feature sets
supported by the UE

The UE invokes the procedures in this clause if the NR or E-UTRA network requests UE capabilities for nr, eutra-nr or
eutra. This procedure is invoked once per requested rat-Type (see clause 5.6.1.3 for capability enquiry by the NR
network; see TS 36.331 [10], clause 5.6.3.3 for capability enquiry by the E-UTRA network). The UE shall ensure that
the feature set IDs are consistent across feature sets, feature set combinations and band combinations in all three UE
capability containers that the network queries with the same fields with the same values, i.e. UE-
CapabilityRequestFilterNR, UE-CapabilityRequestFilterCommon and fields in UECapabilityEnquiry message (i.e.
requestedFreqBandsNR-MRDC, requestedCapabilityNR, eutra-nr-only flag, and requestedCapabilityCommon) as
defined in TS 36.331, where applicable.

NOTE 1: Capability enquiry without frequencyBandListFilter is not supported.
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NOTE 2: In EN-DC, the gNB needs the capabilities for RAT types nr and eutra-nr and it uses the featureSets in the
UE-NR-Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine
the NR UE capabilities for the supported MRDC band combinations. Similarly, the eNB needs the
capabilities for RAT types eutra and eutra-nr and it uses the featureSetsEUTRA in the UE-EUTRA-
Capability together with the featureSetCombinations in the UE-MRDC-Capability to determine the E-
UTRA UE capabilities for the supported MRDC band combinations. Hence, the IDs used in the
featureSets must match the IDs referred to in featureSetCombinations across all three containers. The
requirement on consistency implies that there are no undefined feature sets and feature set combinations.

NOTE 3: If the UE cannot include all feature sets and feature set combinations due to message size or list size
constraints, it is up to UE implementation which feature sets and feature set combinations it prioritizes.

The UE shall:

1> compile a list of "candidate band combinations" according to the filter criteria in
capabilityRequestFilterCommon (if included), only consisting of bands included in frequencyBandListFilter, and
prioritized in the order of frequencyBandListFilter (i.e. first include band combinations containing the first-listed
band, then include remaining band combinations containing the second-listed band, and so on), where for each
band in the band combination, the parameters of the band do not exceed maxBandwidthRequestedDL,
maxBandwidthRequestedUL, maxCarriersRequested DL, maxCarriersRequestedUL, ca-BandwidthClassDL-
EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1> for each band combination included in the list of "candidate band combinations":
2> if the network (E-UTRA) included the eutra-nr-only field, or
2> if the requested rat-Type is eutra:
3> remove the NR-only band combination from the list of "candidate band combinations";

NOTE 4: The (E-UTRA) network may request capabilities for nr but indicate with the eutra-nr-only flag that the
UE shall not include any NR band combinations in the UE-NR-Capability. In this case the procedural text
above removes all NR-only band combinations from the candidate list and thereby also avoids inclusion
of corresponding feature set combinations and feature sets below.

2> if it is regarded as a fallback band combination with the same capabilities of another band combination
included in the list of "candidate band combinations", and

2> if this fallback band combination is generated by releasing at least one SCell or uplink configuration of SCell
according to TS 38.306 [26]:

3> remove the band combination from the list of "candidate band combinations";

NOTE 5: Even if the network requests (only) capabilities for nr, it may include E-UTRA band numbers in the
frequencyBandListFilter to ensure that the UE includes all necessary feature sets needed for subsequently
requested eutra-nr capabilities. At this point of the procedure the list of "candidate band combinations"
contains all NR- and/or E-UTRA-NR band combinations that match the filter (frequencyBandListFilter)
provided by the NW and that match the eutra-nr-only flag (if RAT-Type nr is requested by E-UTRA). In
the following, this candidate list is used to derive the band combinations, feature set combinations and
feature sets to be reported in the requested capability container.

1> if the requested rat-Type is nr:

2> include into supportedBandCombinationList as many NR-only band combinations as possible from the list of
"candidate band combinations", starting from the first entry;

3> if srs-SwitchingTimeRequest is received:
4> if SRS carrier switching is supported;
5> include srs-SwitchingTimesListNR for each band combination;
4> set srs-SwitchingTimeRequested to true;

2> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList according to the previous;
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2> compile a list of "candidate feature set combinations" referenced from the list of "candidate band
combinations" excluding entries (rows in feature set combinations) for fallback band combinations with same
or lower capabilities;

2> if uplinkTxSwitchRequest is received:

3> include into supportedBandCombinationList-UplinkTxSwitch as many NR-only band combinations that
supported UL TX switching as possible from the list of "candidate band combinations", starting from the
first entry;

4> if srs-SwitchingTimeRequest is received:
5> if SRS carrier switching is supported;
6> include srs-SwitchingTimesListNR for each band combination;
5> set srs-SwitchingTimeRequested to true;

3> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList-UplinkTxSwitch according to the previous;

NOTE 6: This list of "candidate feature set combinations" contains the feature set combinations used for NR-only
as well as E-UTRA-NR band combinations. It is used to derive a list of NR feature sets referred to from
the feature set combinations in the UE-NR-Capability and from the feature set combinations in a UE-
MRDC-Capability container.

2> include into featureSets the feature sets referenced from the "candidate feature set combinations" excluding
entries (feature sets per CC) for fallback band combinations with same or lower capabilities and may exclude
the feature sets with the parameters that exceed any of maxBandwidthRequestedDL,
maxBandwidthRequestedUL, maxCarriersRequestedDL or maxCarriersRequestedUL, whichever are
received;

1> else, if the requested rat-Type is eutra-nr:

2> include into supportedBandCombinationList and/or supportedBandCombinationListNEDC-Only as many E-
UTRA-NR band combinations as possible from the list of "candidate band combinations", starting from the
first entry;

3> if srs-SwitchingTimeRequest is received:
4> if SRS carrier switching is supported,;
5> include srs-SwitchingTimesListNR and srs-SwitchingTimesListEUTRA for each band combination;
4> set srs-SwitchingTimeRequested to true;

2> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList according to the previous;

2> if uplinkTxSwitchRequest is received:

3> include into supportedBandCombinationList-UplinkTxSwitch as many E-UTRA-NR band combinations
that supported UL TX switching as possible from the list of "candidate band combinations", starting from
the first entry;

4> if srs-SwitchingTimeRequest is received:
5> if SRS carrier switching is supported;

6> include srs-SwitchingTimesListNR and srs-SwitchingTimesListEUTRA for each band
combination;

5> set srs-SwitchingTimeRequested to true;

3> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList-UplinkTxSwitch according to the previous;
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1> else (if the requested rat-Type is eutra):

2> compile a list of "candidate feature set combinations" referenced from the list of "candidate band
combinations" excluding entries (rows in feature set combinations) for fallback band combinations with same
or lower capabilities;

NOTE 7: This list of "candidate feature set combinations" contains the feature set combinations used for E-UTRA-
NR band combinations. It is used to derive a list of E-UTRA feature sets referred to from the feature set
combinations in a UE-MRDC-Capability container.

2> include into featureSetsEUTRA (in the UE-EUTRA-Capability) the feature sets referenced from the
"candidate feature set combinations" excluding entries (feature sets per CC) for fallback band combinations
with same or lower capabilities and may exclude the feature sets with the parameters that exceed ca-
BandwidthClassDL-EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1> include the received frequencyBandListFilter in the field appliedFreqBandListFilter of the requested UE
capability, except if the requested rat-Type is nr and the network included the eutra-nr-only field;

1> if the network included ue-CapabilityEnquiryExt:

2> include the received ue-CapabilityEnquiryExt in the field receivedFilters;

5.6.1.5 Void
57 Other

57.1 DL information transfer
57.1.1 General

,E_El Network

DLInformationTransfer
B

Figure 5.7.1.1-1: DL information transfer

The purpose of this procedure is to transfer NAS dedicated information from NG-RAN to a UE in
RRC_CONNECTED.

5.7.1.2 Initiation

The network initiates the DL information transfer procedure whenever there is a need to transfer NAS dedicated
information. The network initiates the DL information transfer procedure by sending the DLInformationTransfer
message.

5.7.1.3 Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1> if dedicatedNAS-Message is included:
2> forward dedicatedNAS-Message to upper layers.
1> if referenceTimelnfo is included:
2> calculate the reference time based on the time, referenceSFN and timeInfoType if it is included;
2> calculate the uncertainty of the reference time based on the uncertainty, if uncertainty is included,

2> inform upper layers of the reference time and, if uncertainty is included, of the uncertainty.
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5.7.1a DL information transfer for MR-DC
5.7.1a.1 General

Network

DLInformationTransferMRDC

Figure 5.7.1a.1-1: DL information transfer MR-DC

The purpose of this procedure is to transfer RRC messages from the network to the UE over SRB3 (e.g. an NR or E-
UTRA RRC connection reconfiguration, an RRC connection release, a MobilityFromNRCommand, or a
MobilityFromEUTRACommand message) during fast MCG link recovery.

5.7.1a.2 Initiation

The network initiates this procedure whenever there is a need to transfer an RRC message during fast MCG link
recovery.

5.7.1a.3 Actions related to reception of DLInformationTransferMRDC message
Upon receiving the DLInformationTransferMRDC, the UE shall:
1> if the RRCReconfiguration message is included in dl-DCCH-MessageNR:
2> perform the RRC reconfiguration procedure according to 5.3.5.3;
1> else if the RRCRelease message is included in dI-DCCH-MessageNR:
2> perform the RRC release procedure according to 5.3.8;
1> else if the MobilityFromNRCommand message is included in the dI-DCCH-MessageNR:
2> perform the mobility from NR procedure according to 5.4.3.3;
1> else if the E-UTRA RRCConnectionReconfiguration message is included in dI-DCCH-MessageEUTRA:
2> perform the RRC connection reconfiguration procedure as specified in TS 36.331 [10], clause 5.3.5.3;
1> else if the E-UTRA RRCConnectionRelease message is included in dIl-DCCH-MessageEUTRA:
2> perform the RRC connection release as specified in TS 36.331 [10], clause 5.3.8;
1> else if the MobilityFromEUTRACommand message is included in the dI-DCCH-MessageEUTRA:

2> perform the mobility from E-UTRA procedure as specified in TS 36.331 [10], clause 5.4.3.3;
5.7.2 UL information transfer
5.7.2.1 General

ue] Networi]

ULInformationTransfer >

Figure 5.7.2.1-1: UL information transfer
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The purpose of this procedure is to transfer NAS dedicated information from the UE to the network.

57.2.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS
dedicated information. The UE initiates the UL information transfer procedure by sending the ULInformationTransfer
message.

5.7.2.3 Actions related to transmission of ULInformationTransfer message
The UE shall set the contents of the ULInformationTransfer message as follows:
1> if the upper layer provides NAS PDU:
2> set the dedicatedNAS-Message to include the information received from upper layers

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends.

5.7.2.4 Failure to deliver ULInformationTransfer message
The UE shall:

1> if AS security is not started and radio link failure occurs before the successful delivery of
ULInformationTransfer messages has been confirmed by lower layers; or

1> if PDCP re-establishment or release/addition (e.g due to key refresh upon PCell or PSCell change, or RRC
connection re-establishment) occurs on an SRB on which ULInformationTransfer messages were submitted for
transmission but successful delivery of these messages was not confirmed by lower layers:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULInformationTransfer messages.

5.7.2a UL information transfer for MR-DC
5.7.2a.1 General

@ Network

ULInformationTransferMRDC

Figure 5.7.2a.1-1: UL information transfer MR-DC

The purpose of this procedure is to transfer MR-DC dedicated information from the UE to the network e.g. the NR or E-
UTRA RRC MeasurementReport, Failurelnformation, UEAssistancelnformation, RRCReconfigurationComplete or
MCGFailurelnformation message.

5.7.2a.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer for MR-DC procedure whenever there is a need to
transfer MR-DC dedicated information. I.e. the procedure is not used during an RRC connection reconfiguration
involving NR or E-UTRA connection reconfiguration, in which case the MR DC information is piggybacked to the
RRCReconfigurationComplete message.

5.7.2a.3 Actions related to transmission of ULInformationTransferMRDC message
The UE shall set the contents of the ULInformationTransferMRDC message as follows:

1> if there is a need to transfer MR-DC dedicated information related to NR:
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2> set the ul-DCCH-MessageNR to include the NR MR-DC dedicated information to be transferred (e.g., NR
RRC MeasurementReport, UEAssistancelnformation, FailureInformation, RRCReconfigurationComplete or
MCGFailureInformation message);

1> else if there is a need to tranfer MR-DC dedicated information related to E-UTRA:

2> set the ul-DCCH-MessageEUTRA to include the E-UTRA MR-DC dedicated information to be transferred
(e.g., E-UTRA RRC MeasurementReport, or MCGFailureIlnformation message);

1> submit the ULInformationTransferMRDC message to lower layers for transmission, upon which the procedure
ends.

5.7.2b UL transfer of IRAT information
5.7.2b.1 General

UE NE

ULInformationTransferIRAT

Figure 5.7.2b.1-1: UL transfer of IRAT information

The purpose of this procedure is to transfer from the UE to NR MCG dedicated information terminated at the NR MCG
but specified by another RAT e.g. the E-UTRA MeasurementReport message, the E-UTRA SidelinkUEInformation
message or the E-UTRA UEAssistancelnformation message. The specific information transferred in this message is set
in accordance with:

- the procedure specified in 5.6.10 of TS 36.331 [10] for E-UTRA UEAssistancelnformation message;
- the procedure specified in 5.10.2 of TS 36.331 [10] for E-UTRA SidelinkUEInformation message;
- the procedure specified in 5.5.5 of TS 36.331 [10] for E-UTRA MeasurementReport Message.

5.7.2b.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer
dedicated inter-RAT information as specified in TS 36.331 [10].

5.7.2b.3 Actions related to transmission of ULInformationTransferlRAT message
The UE shall set the contents of the ULInformationTransferIRAT message as follows:
1> if there is a need to transfer dedicated LTE information related to V2X sidelink communications:

2> set the ul-DCCH-MessageEUTRA to include the V2X sidelink communication information to be transferred
(e.g. the E-UTRA RRC MeasurementReport message, the E-UTRA RRC SidelinkUEInformation message, or
the E-UTRA RRC UEAssistancelnformation message);

1> submit the ULInformationTransferIRAT message to lower layers for transmission, upon which the procedure
ends;
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57.3 SCG failure information
5.73.1 General
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Figure 5.7.3.1-1: SCG failure information

The purpose of this procedure is to inform E-UTRAN or NR MN about an SCG failure the UE has experienced i.e.
SCG radio link failure, failure of SCG reconfiguration with sync, SCG configuration failure for RRC message on
SRB3, SCG integrity check failure, and consistent uplink LBT failures on PSCell for operation with shared spectrum
channel access.

5.7.3.2 Initiation

A UE initiates the procedure to report SCG failures when neither MCG nor SCG transmission is suspended and when
one of the following conditions is met:

1> upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
1> upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;
1> upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;
1> upon integrity check failure indication from SCG lower layers concerning SRB3.
Upon initiating the procedure, the UE shall:
1> suspend SCG transmission for all SRBs, DRBs and, if any, BH RLC channels;
1> reset SCG MAG;
1> stop T304 for the SCG, if running;
1> stop conditional reconfiguration evaluation for CPC, if configured;
1> if the UE is in (NG)EN-DC:

2> initiate transmission of the SCGFailurelnformationNR message as specified in TS 36.331 [10], clause
5.6.13a.

1> else:

2> initiate transmission of the SCGFailureInformation message in accordance with 5.7.3.5.

5.7.3.3 Failure type determination for (NG)EN-DC
The UE shall set the SCG failure type as follows:
1> if the UE initiates transmission of the SCGFailureInformationNR message due to T310 expiry:
2> set the failureType as t310-Expiry;
1> else if the UE initiates transmission of the SCGFailureInformationNR message due to T312 expiry:

2> set the failureType as other and set the failureType-v1610 as t312-Expiry;
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1> else if the UE initiates transmission of the SCGFailureInformationNR message to provide reconfiguration with
sync failure information for an SCG:
2> set the failureType as synchReconfigFailure-SCG;

1> else if the UE initiates transmission of the SCGFailureInformationNR message to provide random access
problem indication from SCG MAC:

2> if the random access procedure was initiated for beam failure recovery:

3> set the failureType as other and set the failureType-v1610 as beamFailureRecoveryFailure;
2> else:

3> set the failureType as randomAccessProblem;

1> else if the UE initiates transmission of the SCGFailurelnformationNR message to provide indication from SCG
RLC that the maximum number of retransmissions has been reached:

2> set the failureType as rlc-MaxNumRetx;

1> else if the UE initiates transmission of the SCGFailureInformationNR message due to SRB3 integrity check
failure:

2> set the failureType as srb3-IntegrityFailure;

1> else if the UE initiates transmission of the SCGFailureInformationNR message due to Reconfiguration failure of
NR RRC reconfiguration message:

2> set the failureType as scg-reconfigFailure.

1> else if the UE initiates transmission of the SCGFailureInformationNR message due to consistent uplink LBT
failures:

2> set the failureType as other and set the failureType-v1610 as scg-IbtFailure;

1> else if connected as an IAB-node and the SCGFailurelnformationNR is initiated due to the reception of a BH
RLF indication on BAP entity from the SCG:

2> set the failureType as other and set failureType-v1610 as bh-RLF.

5.7.3.4 Setting the contents of MeasResultSCG-Failure
The UE shall set the contents of the MeasResultSCG-Failure as follows:

1> for each MeasObjectNR configured on NR SCG for which a measId is configured and measurement results are
available:

2> include an entry in measResultPerMOList;

2> if there is a measlId configured with the MeasObjectNR and a reportConfig which has rsType set to ssb:
3> set ssbFrequency to the value indicated by ssbFrequency as included in the MeasObjectNR,;

2> if there is a measlId configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:

3> set refFreqCSI-RS to the value indicated by refFreqCSI-RS as included in the associated measurement
object;

2> if a serving cell is associated with the MeasObjectNR:

3> set measResultServingCell to include the available quantities of the concerned cell and in accordance with
the performance requirements in TS 38.133 [14];

2> set the measResultNeighCellList to include the best measured cells, ordered such that the best cell is listed
first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as
follows;
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3> ordering the cells with sorting as follows:

4> based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based
on CSI-RS;

4> using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ measurement
results are available, otherwise using SINR;

3> for each neighbour cell included:
4> include the optional fields that are available.

NOTE: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

2> if available, set the locationInfo as in 5.3.3.7.:
5.7.3.5 Actions related to transmission of SCGFailurelnformation message
The UE shall set the contents of the SCGFailurelnformation message as follows:
1> if the UE initiates transmission of the SCGFailureInformation message due to T310 expiry:
2> set the failureType as t310-Expiry;
1> else if the UE initiates transmission of the SCGFailurelnformation message due to T312 expiry:
2> set the failureType as other and set the failureType-v1610 as t312-Expiry;

1> else if the UE initiates transmission of the SCGFailureInformation message to provide reconfiguration with sync
failure information for an SCG:

2> set the failureType as synchReconfigFailure-SCG;

1> else if the UE initiates transmission of the SCGFailureInformation message to provide random access problem
indication from SCG MAC:

2> if the random access procedure was initiated for beam failure recovery:

3> set the failureType as other and set the failureType-v1610 as beamFailureRecoveryFailure;
2> else:

3> set the failureType as randomAccessProblem;

1> else if the UE initiates transmission of the SCGFailureInformation message to provide indication from SCG
RLC that the maximum number of retransmissions has been reached:

2> set the failureType as rlc-MaxNumRetx;
1> else if the UE initiates transmission of the SCGFailureIlnformation message due to SRB3 IP check failure:
2> set the failureType as srb3-IntegrityFailure;

1> else if the UE initiates transmission of the SCGFailurelnformation message due to Reconfiguration failure of NR
RRC reconfiguration message:

2> set the failureType as scg-reconfigFailure.

1> else if the UE initiates transmission of the SCGFailurelnformation message due to consistent uplink LBT
failures:

2> set the failureType as other and set the failureType-v1610 as scg-IbtFailure;

1> else if connected as an IAB-node and the SCGFailurelnformation is initiated due to the reception of a BH RLF
indication on BAP entity from the SCG:
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2> set the failureType as other and set failureType-v1610 as bh-RLF;
1> include and set MeasResultSCG-Failure in accordance with 5.7.3.4;

1> for each MeasObjectNR configured by a MeasConfig associated with the MCG, and for which measurement
results are available:

2> include an entry in measResultFreqList;
2> if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to ssb:

3> set ssbFrequency in measResultFreqList to the value indicated by ssbFrequency as included in the
MeasObjectNR,

2> if there is a measld configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:

3> set refFreqCSI-RS in measResultFreqList to the value indicated by refFreqCSI-RS as included in the
associated measurement object;

2> if a serving cell is associated with the MeasObjectNR:

3> set measResultServingCell in measResultFreqList to include the available quantities of the concerned cell
and in accordance with the performance requirements in TS 38.133 [14];

2> set the measResultNeighCellList in measResultFreqList to include the best measured cells, ordered such that
the best cell is listed first, and based on measurements collected up to the moment the UE detected the
failure, and set its fields as follows;

3> ordering the cells with sorting as follows:

4> based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based
on CSI-RS;

4> using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ measurement
results are available, otherwise using SINR,;

3> for each neighbour cell included:
4> include the optional fields that are available.

NOTE 1: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

NOTE 2: Field measResultSCG-Failure is used to report available results for NR frequencies the UE is configured
to measure by SCG RRC signalling.

1> if available, set the locationInfo as in 5.3.3.7.:

The UE shall submit the SCGFailureIlnformation message to lower layers for transmission.

5.7.3a EUTRA SCG failure information
5.7.3a.1 General

IH_E| Network

RRC reconfiguration

<

>
SCGFailurelnformationEUTRA >

Figure 5.7.3a.1-1: EUTRA SCG failure information
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The purpose of this procedure is to inform NR MN about an SCG failure on E-UTRA SN the UE has experienced (e.g.
SCG radio link failure, SCG change failure), as specified in TS 36.331 [10] clause 5.6.13.2.

5.7.3a.2 Initiation

A UE initiates the procedure to report EUTRA SCG failures when neither NR MCG nor EUTRA SCG transmission is
suspended and in accordance with TS 36.331 [10] clause 5.6.13.2. Actions the UE shall perform upon initiating the
procedure, other than related to the transmission of the SCGFailureInformationEUTRA message are specified in TS
36.331 [10] clause 5.6.13.2.

5.7.3a.3 Actions related to transmission of SCGFailurelnformationEUTRA message
The UE shall set the contents of the SCGFailurelnformationEUTRA message as follows:

1> include failureType within failureReportSCG-EUTRA and set it to indicate the SCG failure in accordance with
TS 36.331 [10] clause 5.6.13.4;

1> include and set measResultSCG-FailureMRDC in accordance with TS 36.331 [10] clause 5.6.13.5;

1> for each EUTRA frequency the UE is configured to measure by measConfig for which measurement results are
available:

2> set the measResultFreqListMRDC to include the best measured cells, ordered such that the best cell is listed
first using RSRP to order if RSRP measurement results are available for cells on this frequency, otherwise
using RSRQ to order if RSRQ measurement results are available for cells on this frequency, otherwise using
SINR to order, and based on measurements collected up to the moment the UE detected the failure, and for
each cell that is included, include the optional fields that are available;

NOTE: Field measResultSCG-FailureMRDC is used to report available results for E-UTRAN frequencies the UE
is configured to measure by E-UTRA RRC signalling.

1> if available, set the locationInfo as in 5.3.3.7.:

The UE shall submit the SCGFailureInformationEUTRA message to lower layers for transmission.

5.7.3b  MCG failure information
5.7.3b.1 General

UE Network
REC reconfiguration \
< < .

MCGF ailurelnformation

Figure 5.7.3b.1-1: MCG failure information

The purpose of this procedure is to inform the network about an MCG failure the UE has experienced i.e. MCG radio
link failure. A UE in RRC_CONNECTED, for which AS security has been activated with SRB2 and at least one DRB
setup or, for IAB, SRB2, may initiate the fast MCG link recovery procedure in order to continue the RRC connection
without re-establishment.

5.7.3b.2 Initiation

A UE configured with split SRB1 or SRB3 initiates the procedure to report MCG failures when neither MCG nor SCG
transmission is suspended, t316 is configured, and when the following condition is met:

1> upon detecting radio link failure of the MCG, in accordance with 5.3.10.3, while T316 is not running.
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Upon initiating the procedure, the UE shall:
1> stop timer T310 for the PCell, if running;

1> stop timer T312 for the PCell, if running;

1> suspend MCG transmission for all SRBs, DRBs, except SRBO, and, if any, BH RLC channels;
1> reset MCG MACG;

1> stop conditional reconfiguration evaluation for CHO, if configured;

1> stop conditional reconfiguration evaluation for CPC, if configured;

1> initiate transmission of the MCGFailureInformation message in accordance with 5.7.3b.4.

NOTE: The handling of any outstanding UL RRC messages during the initiation of the fast MCG link recovery is
left to UE implementation.

5.7.3b.3 Failure type determination

The UE shall set the MCG failure type as follows:

1> if the UE initiates transmission of the MCGFailurelnformation message due to T310 expiry:
2> set the failureType as t310-Expiry;

1> else if the UE initiates transmission of the MCGFailureInformation message due to T312 expiry:
2> set the failureType as t312-Expiry;

1> else if the UE initiates transmission of the MCGFailureInformation message to provide random access problem
indication from MCG MAC:

2> if the random access procedure was initiated for beam failure recovery:
3> set the failureType as beamFailureRecoveryFailure;

2> else:
3> set the failureType as randomAccessProblem;

1> else if the UE initiates transmission of the MCGFailurelnformation message to provide indication from MCG
RLC that the maximum number of retransmissions has been reached:

2> set the failureType as rlc-MaxNumRetx:

1> else if the UE initiates transmission of the MCGFailurelnformation message due to consistent uplink LBT
failures on the MCG:

2> set the failureType as Ibt-Failure;

1> else if connected as an IAB-node and the MCGFailurelnformation message is initiated due to the reception of a
BH RLF indication on BAP entity from the MCG:

2> set the failureType as bh-RLF.
5.7.3b.4 Actions related to transmission of MCGFailurelnformation message
The UE shall set the contents of the MCGFailureIlnformation message as follows:
1> include and set failureType in accordance with 5.7.3b.3;

1> for each MeasObjectNR configured by a measConfig associated with the MCG, and for which measurement
results are available:

2> include an entry in measResultFreqList;
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2> if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to ssb:

3> set ssbFrequency in measResultFreqList to the value indicated by ssbFrequency as included in the
MeasObjectNR,

2> if there is a measId configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:

3> set refFreqCSI-RS in measResultFreqList to the value indicated by refFreqCSI-RS as included in the
associated measurement object;

2> if a serving cell is associated with the MeasObjectNR:

3> set measResultServingCell in measResultFreqList to include the available quantities of the concerned cell
and in accordance with the performance requirements in TS 38.133 [14];

2> set the measResultNeighCellList in measResultFreqList to include the best measured cells, ordered such that
the best cell is listed first, and based on measurements collected up to the moment the UE detected the
failure, and set its fields as follows;

3> ordering the cells with sorting as follows:

4> based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based
on CSI-RS;

4> using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ measurement
results are available, otherwise using SINR;

3> for each neighbour cell included:
4> include the optional fields that are available.

1> for each EUTRA frequency the UE is configured to measure by measConfig for which measurement results are
available:

2> set the measResultFreqListEUTRA to include the best measured cells, ordered such that the best cell is listed
first using RSRP to order the cells if RSRP measurement results are available for cells on this frequency,
otherwise using RSRQ to order the cells if RSRQ measurement results are available for cells on this
frequency, otherwise using SINR to order the cells, based on measurements collected up to the moment the
UE detected the failure, and for each cell that is included, include the optional fields that are available;

1> for each UTRA-FDD frequency the UE is configured to measure by measConfig for which measurement results
are available:

2> set the measResultFreqListUTRA-FDD to include the best measured cells, ordered such that the best cell is
listed first using RSCP to order the cells if RSCP measurement results are available for cells on this
frequency, otherwise using EcNO to order the cells, based on measurements collected up to the moment the
UE detected the failure, and for each cell that is included, include the optional fields that are available;

1> if the UE is in NR-DC:
2> include and set measResultSCG in accordance with 5.7.3.4;
1> if the UE is in NE-DC:
2> include and set measResultSCG-EUTRA in accordance with TS 36.331 [10] clause 5.6.13.5;

NOTE 1: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

NOTE 2: Field measResultSCG-Failure is used to report available results for NR frequencies the UE is configured
to measure by SCG RRC signalling.
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NOTE 3: Field measResultSCG-EUTRA is used to report available results for E-UTRAN frequencies the UE is
configured to measure by E-UTRA RRC signalling.

1> if SRB1 is configured as split SRB and pdcp-Duplication is not configured:
2> if the primaryPath for the PDCP entity of SRB1 refers to the MCG:
3> set the primaryPath to refer to the SCG.
The UE shall:
1> start timer T316;
1> if SRB1 is configured as split SRB:

2> submit the MCGFailureInformation message to lower layers for transmission via SRB1, upon which the
procedure ends;

1> else (i.e. SRB3 configured):

2> submit the MCGFailureInformation message to lower layers for transmission embedded in NR RRC message
ULInformationTransferMRDC via SRB3 as specified in 5.7.2a.3.

5.7.3b.5 T316 expiry
The UE shall:
1> if T316 expires:
2> initiate the connection re-establishment procedure as specified in 5.3.7.

57.4 UE Assistance Information
574.1 General

IE_E' Network

RRCReconfiguration

UEAssistancelnformation

Figure 5.7.4.1-1: UE Assistance Information

The purpose of this procedure is for the UE to inform the network of:
- its delay budget report carrying desired increment/decrement in the connected mode DRX cycle length, or;
- its overheating assistance information, or;
- its IDC assistance information, or;
- its preference on DRX parameters for power saving, or;
- its preference on the maximum aggregated bandwidth for power saving, or;
- its preference on the maximum number of secondary component carriers for power saving, or;
- its preference on the maximum number of MIMO layers for power saving, or;
- its preference on the minimum scheduling offset for cross-slot scheduling for power saving, or;

- its preference on the RRC state, or;
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- configured grant assistance information for NR sidelink communication, or;

- its preference in being provisioned with reference time information.

5.7.4.2 Initiation

A UE capable of providing delay budget report in RRC_CONNECTED may initiate the procedure in several cases,
including upon being configured to provide delay budget report and upon change of delay budget preference.

A UE capable of providing overheating assistance information in RRC_CONNECTED may initiate the procedure if it
was configured to do so, upon detecting internal overheating, or upon detecting that it is no longer experiencing an
overheating condition.

A UE capable of providing IDC assistance information in RRC_CONNECTED may initiate the procedure if it was
configured to do so, upon detecting IDC problem if the UE did not transmit an IDC assistance information since it was
configured to provide IDC indications, or upon change of IDC problem information.

A UE capable of providing its preference on DRX parameters of a cell group for power saving in RRC_CONNECTED
may initiate the procedure in several cases, if it was configured to do so, including upon having a preference on DRX
parameters and upon change of its preference on DRX parameters.

A UE capable of providing its preference on the maximum aggregated bandwidth of a cell group for power saving in
RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a
maximum aggregated bandwidth preference and upon change of its maximum aggregated bandwidth preference.

A UE capable of providing its preference on the maximum number of secondary component carriers of a cell group for
power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so,
including upon having a maximum number of secondary component carriers preference and upon change of its
maximum number of secondary component carriers preference.

A UE capable of providing its preference on the maximum number of MIMO layers of a cell group for power saving in
RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so, including upon having a
maximum number of MIMO layers preference and upon change of its maximum number of MIMO layers preference.

A UE capable of providing its preference on the minimum scheduling offset for cross-slot scheduling of a cell group for
power saving in RRC_CONNECTED may initiate the procedure in several cases, if it was configured to do so,
including upon having a minimum scheduling offset preference and upon change of its minimum scheduling offset
preference.

A UE capable of providing assistance information to transition out of RRC_CONNECTED state may initiate the
procedure if it was configured to do so, upon determining that it prefers to transition out of RRC_CONNECTED state,
or upon change of its preferred RRC state.

A UE capable of providing configured grant assistance information for NR sidelink communication in
RRC_CONNECTED may initiate the procedure in several cases, including upon being configured to provide traffic
pattern information and upon change of traffic patterns.

A UE capable of providing an indication of its preference in being provisioned with reference time information may
initiate the procedure upon being configured to provide this indication, or if it was configured to provide this indication
and upon change of its preference.

Upon initiating the procedure, the UE shall:
1> if configured to provide delay budget report:

2> if the UE did not transmit a UEAssistancelnformation message with delayBudgetReport since it was
configured to provide delay budget report; or

2> if the current delay budget is different from the one indicated in the last transmission of the
UEAssistancelnformation message including delayBudgetReport and timer T342 is not running:

3> start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer;
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3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide a
delay budget report;

1> if configured to provide overheating assistance information:
2> if the overheating condition has been detected and T345 is not running; or

2> if the current overheating assistance information is different from the one indicated in the last transmission of
the UEAssistancelnformation message including overheatingAssistance and timer T345 is not running;:

3> start timer T345 with the timer value set to the overheatingIndicationProhibitTimer;

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide
overheating assistance information;

1> if configured to provide IDC assistance information:

2> if the UE did not transmit a UEAssistanceInformation message with idc-Assistance since it was configured to
provide IDC assistance information:

3> if on one or more frequencies included in candidateServingFreqListNR, the UE is experiencing IDC
problems that it cannot solve by itself; or

3> if on one or more supported UL CA combination comprising of carrier frequencies included in
candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:

4> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide
IDC assistance information;

2> else if the current IDC assistance information is different from the one indicated in the last transmission of
the UEAssistancelnformation message:

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide IDC
assistance information;

NOTE 1: The term "IDC problems" refers to interference issues applicable across several subframes/slots where not
necessarily all the subframes/slots are affected.

NOTE 2: For the frequencies on which a serving cell or serving cells is configured that is activated, IDC problems
consist of interference issues that the UE cannot solve by itself, during either active data exchange or
upcoming data activity which is expected in up to a few hundred milliseconds.

For frequencies on which a SCell or SCells is configured that is deactivated, reporting IDC problems
indicates an anticipation that the activation of the SCell or SCells would result in interference issues that
the UE would not be able to solve by itself.

For a non-serving frequency, reporting IDC problems indicates an anticipation that if the non-serving
frequency or frequencies became a serving frequency or serving frequencies then this would result in
interference issues that the UE would not be able to solve by itself.

1> if configured to provide its preference on DRX parameters of a cell group for power saving:

2> if the UE has a preference on DRX parameters of the cell group and the UE did not transmit a
UEAssistancelnformation message with drx-Preference for the cell group since it was configured to provide
its preference on DRX parameters of the cell group for power saving; or

2> if the current drx-Preference information for the cell group is different from the one indicated in the last
transmission of the UEAssistancelnformation message including drx-Preference for the cell group and timer
T346a associated with the cell group is not running:

3> start the timer T346a with the timer value set to the drx-PreferenceProhibitTimer of the cell group;

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide the
current drx-Preference;

1> if configured to provide its preference on the maximum aggregated bandwidth of a cell group for power saving:
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2> if the UE has a preference on the maximum aggregated bandwidth of the cell group and the UE did not
transmit a UEAssistancelnformation message with maxBW-Preference for the cell group since it was
configured to provide its preference on the maximum aggregated bandwidth of the cell group for power
saving; or

2> if the current maxBW-Preference information for the cell group is different from the one indicated in the last
transmission of the UEAssistancelnformation message including maxBW-Preference for the cell group and
timer T346b associated with the cell group is not running:

3> start the timer T346b with the timer value set to the maxBW-PreferenceProhibitTimer of the cell group;

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide the
current maxBW-Preference;

1> if configured to provide its preference on the maximum number of secondary component carriers of a cell group
for power saving:

2> if the UE has a preference on the maximum number of secondary component carriers of the cell group and
the UE did not transmit a UEAssistancelnformation message with maxCC-Preference for the cell group since
it was configured to provide its preference on the maximum number of secondary component carriers of the
cell group for power saving; or

2> if the current maxCC-Preference information for the cell group is different from the one indicated in the last
transmission of the UEAssistancelnformation message including maxCC-Preference for the cell group and
timer T346¢ associated with the cell group is not running:

3> start the timer T346¢ with the timer value set to the maxCC-PreferenceProhibitTimer of the cell group;

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide the
current maxCC-Preference;

1> if configured to provide its preference on the maximum number of MIMO layers of a cell group for power
saving:

2> if the UE has a preference on the maximum number of MIMO layers of the cell group and the UE did not
transmit a UEAssistancelnformation message with maxMIMO-LayerPreference for the cell group since it was
configured to provide its preference on the maximum number of MIMO layers of the cell group for power
saving; or

2> if the current maxMIMO-LayerPreference information for the cell group is different from the one indicated in
the last transmission of the UEAssistancelInformation message including maxMIMO-LayerPreference for the
cell group and timer T346d associated with the cell group is not running:

3> start the timer T346d with the timer value set to the maxMIMO-LayerPreferenceProhibitTimer of the cell
group;

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide the
current maxMIMO-LayerPreference;

1> if configured to provide its preference on the minimum scheduling offset for cross-slot scheduling of a cell group
for power saving:

2> if the UE has a preference on the minimum scheduling offset for cross-slot scheduling of the cell group and
the UE did not transmit a UEAssistancelnformation message with minSchedulingOffsetPreference for the cell
group since it was configured to provide its preference on the minimum scheduling offset for cross-slot
scheduling of the cell group for power saving; or

2> if the current minSchedulingOffsetPreference information for the cell group is different from the one
indicated in the last transmission of the UEAssistancelnformation message including
minSchedulingOffsetPreference for the cell group and timer T346e associated with the cell group is not
running:

3> start the timer T346e with the timer value set to the minSchedulingOffsetPreferenceProhibitTimer of the
cell group;
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3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide the
current minSchedulingOffsetPreference;

1> if configured to provide its release preference and timer T346f is not running:
2> if the UE determines that it would prefer to transition out of RRC_CONNECTED state; or

2> if the UE is configured with connectedReporting and the UE determines that it would prefer to revert an
earlier indication to transition out of RRC_CONNECTED state:

3> start timer T346f with the timer value set to the releasePreferenceProhibitTimer;

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide the
release preference;

1> if configured to provide configured grant assistance information for NR sidelink communication:

2> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide
configured grant assistance information for NR sidelink communication;

1> if configured to provide preference in being provisioned with reference time information:

2> if the UE did not transmit a UEAssistanceInformation message with referenceTimelnfoPreference since it was
configured to provide preference; or

2> if the UE's preference changed from the last time UE initiated transmission of the UEAssistanceInformation
message including referenceTimelnfoPreference:

3> initiate transmission of the UEAssistancelnformation message in accordance with 5.7.4.3 to provide
preference in being provisioned with reference time information.

5.7.4.3 Actions related to transmission of UEAssistancelnformation message
The UE shall set the contents of the UEAssistancelnformation message as follows:

1> if transmission of the UEAssistancelnformation message is initiated to provide a delay budget report according
to 5.7.4.2 or 5.3.5.3;

2> set delayBudgetReport to typel according to a desired value;

1> if transmission of the UEAssistancelnformation message is initiated to provide overheating assistance
information according to 5.7.4.2 or 5.3.5.3;

2> if the UE experiences internal overheating:
3> if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
4> include reducedMaxCCs in the Overheating Assistance IE;

4> set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in
downlink;

4> set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in
uplink;

3> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR1:
4> include reducedMaxBW-FR1 in the OverheatingAssistance IE;

4> set reducedBW-DL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all downlink carriers of FR1;

4> set reducedBW-UL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all uplink carriers of FR1;

3> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2:



Release 16 199 3GPP TS 38.331 V16.3.1 (2021-01)

4> include reducedMaxBW-FR?2 in the OverheatingAssistance IE;

4> set reducedBW-DL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all downlink carriers of FR2;

4> set reducedBW-UL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all uplink carriers of FR2;

3> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell
operating on FR1:

4> include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance IE;

4> set reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell
operating on FR1 the UE prefers to be temporarily configured in downlink;

4> set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell
operating on FR1 the UE prefers to be temporarily configured in uplink;

3> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell
operating on FR2:

4> include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance IE;

4> set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell
operating on FR2 the UE prefers to be temporarily configured in downlink;

4> set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell
operating on FR2 the UE prefers to be temporarily configured in uplink;

2> else (if the UE no longer experiences an overheating condition):

3> do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-
LayersFR1 and reducedMaxMIMO-LayersFR2 in OverheatingAssistance IE;

1> if transmission of the UEAssistancelnformation message is initiated to provide IDC assistance information
according to 5.7.4.2 or 5.3.5.3:

2> if there is at least one carrier frequency included in candidateServingFreqListNR, the UE is experiencing IDC
problems that it cannot solve by itself:

3> include the field affectedCarrierFreqList with an entry for each affected carrier frequency included in
candidateServingFreqListNR;

3> for each carrier frequency included in the field affectedCarrierFreqList, include interferenceDirection and
set it accordingly;

2> if there is at least one supported UL CA combination comprising of carrier frequencies included in
candidateServingFreqListNR, the UE is experiencing IDC problems that it cannot solve by itself:

3> include victimSystemType for each UL CA combination included in affectedCarrierFreqCombList;
3> if the UE sets victimSystemType to wlan or bluetooth:

4> include affectedCarrierFreqCombList with an entry for each supported UL CA combination
comprising of carrier frequencies included in candidateServingFreqListNR, that is affected by IDC
problems;

3> else:

4> optionally include daffectedCarrierFreqCombList with an entry for each supported UL CA
combination comprising of carrier frequencies included in candidateServingFreqListNR, that is
affected by IDC problems;
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NOTE 1: When sending an UEAssistancelnformation message to inform the IDC problems, the UE includes all
IDC assistance information (rather than providing e.g. the changed part(s) of the IDC assistance
information).

NOTE 2: Upon not anymore experiencing a particular IDC problem that the UE previously reported, the UE
provides an IDC indication with the modified contents of the UEAssistancelnformation message (e.g. by
not including the IDC assistance information in the idc-Assistance field).

1> if transmission of the UEAssistancelnformation message is initiated to provide drx-Preference of a cell group for
power saving according to 5.7.4.2 or 5.3.5.3:

2> include drx-Preference in the UEAssistancelnformation message;
2> if the UE has a preference on DRX parameters for the cell group:
3> if the UE has a preference for the long DRX cycle:
4> include preferredDRX-LongCycle in the DRX-Preference IE and set it to the preferred value;
3> if the UE has a preference for the DRX inactivity timer:
4> include preferredDRX-InactivityTimer in the DRX-Preference IE and set it to the preferred value;
3> if the UE has a preference for the short DRX cycle:
4> include preferredDRX-ShortCycle in the DRX-Preference IE and set it to the preferred value;
3> if the UE has a preference for the short DRX timer:
4> include preferredDRX-ShortCycleTimer in the DRX-Preference IE and set it to the preferred value;
2> else (if the UE has no preference on DRX parameters for the cell group):

3> do not include preferred DRX-LongCycle, preferredDRX-InactivityTimer, preferred DRX-ShortCycle and
preferred DRX-ShortCycleTimer in the DRX-Preference IE;

1> if transmission of the UEAssistancelnformation message is initiated to provide maxBW-Preference of a cell
group for power saving according to 5.7.4.2 or 5.3.5.3:

2> include maxBW-Preference in the UEAssistancelnformation message;
2> if the UE has a preference on the maximum aggregated bandwidth for the cell group:
3> if the UE prefers to reduce the maximum aggregated bandwidth of FR1:
4> include reducedMaxBW-FR1 in the MaxBW-Preference IE;

4> set reducedBW-DL to the maximum aggregated bandwidth the UE desires to have configured across
all downlink carriers of FR1 in the cell group;

4> set reducedBW-UL to the maximum aggregated bandwidth the UE desires to have configured across
all uplink carriers of FR1 in the cell group;

3> if the UE prefers to reduce the maximum aggregated bandwidth of FR2:
4> include reducedMaxBW-FR2 in the MaxBW-Preference IE;

4> set reducedBW-DL to the maximum aggregated bandwidth the UE desires to have configured across
all downlink carriers of FR2 in the cell group;

4> set reducedBW-UL to the maximum aggregated bandwidth the UE desires to have configured across
all uplink carriers of FR2 in the cell group;

2> else (if the UE has no preference on the maximum aggregated bandwidth for the cell group):

3> do not include reducedMaxBW-FR1 and reducedMaxBW-FRZ2 in the MaxBW-Preference IE;



Release 16 201 3GPP TS 38.331 V16.3.1 (2021-01)
1> if transmission of the UEAssistancelnformation message is initiated to provide maxCC-Preference of a cell
group for power saving according to 5.7.4.2 or 5.3.5.3:
2> include maxCC-Preference in the UEAssistancelnformation message;
2> if the UE has a preference on the maximum number of secondary component carriers for the cell group:
3> include reducedMaxCCs in the MaxCC-Preference IE;

3> set reducedCCsDL to the number of maximum SCells the UE desires to have configured in downlink in
the cell group;

3> set reducedCCsUL to the number of maximum SCells the UE desires to have configured in uplink in the
cell group;

2> else (if the UE has no preference on the maximum number of secondary component carriers for the cell
group):

3> do not include reducedMaxCCs in the MaxCC-Preference IE;

NOTE 3: The UE can implicitly indicate a preference for NR SCG release by reporting the maximum aggregated
bandwidth preference for power saving of the cell group, if configured, as zero for both FR1 and FR2,
and by reporting the maximum number of secondary component carriers for power saving of the cell
group, if configured, as zero for both uplink and downlink.

1> if transmission of the UEAssistancelnformation message is initiated to provide maxMIMO-LayerPreference of a
cell group for power saving according to 5.7.4.2 or 5.3.5.3:

2> include maxMIMO-LayerPreference in the UEAssistancelnformation message;
2> if the UE has a preference on the maximum number of MIMO layers for the cell group:
3> if the UE prefers to reduce the number of maximum MIMO layers of each serving cell operating on FR1:
4> include reducedMaxMIMO-LayersFR1 in the MaxMIMO-LayerPreference IE;

4> set reducedMIMO-LayersFR1-DL to the preferred maximum number of downlink MIMO layers of
each BWP of each FR1 serving cell that the UE operates on in the cell group;

4> set reducedMIMO-LayersFR1-UL to the preferred maximum number of uplink MIMO layers of each
FR1 serving cell that the UE operates on in the cell group;

3> if the UE prefers to reduce the number of maximum MIMO layers of each serving cell operating on FR2:
4> include reducedMaxMIMO-LayersFR2 in the MaxMIMO-LayerPreference IE,

4> set reducedMIMO-LayersFR2-DL to the preferred maximum number of downlink MIMO layers of
each BWP of each FR2 serving cell that the UE operates on in the cell group;

4> set reducedMIMO-LayersFR2-UL to the preferred maximum number of uplink MIMO layers of each
FR2 serving cell that the UE operates on in the cell group;

2> else (if the UE has no preference on the maximum number of MIMO layers for the cell group):

3> do not include reducedMaxMIMO-LayersFR1 and reducedMaxMIMO-LayersFR2 in the MaxMIMO-
LayerPreference IE;

1> if transmission of the UEAssistancelnformation message is initiated to provide minSchedulingOffsetPreference
of a cell group for power saving according to 5.7.4.2 or 5.3.5.3:

2> include minSchedulingOffsetPreference in the UEAssistancelnformation message;
2> if the UE has a preference on the minimum scheduling offset for cross-slot scheduling for the cell group:

3> if the UE has a preference for the value of K, (TS 38.214 [19], clause 5.1.2.1) for cross-slot scheduling
with 15 kHz SCS:
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4> include preferredK0-SCS-15kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ky;
3> if the UE has a preference for the value of K, for cross-slot scheduling with 30 kHz SCS:

4> include preferredK0-SCS-30kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ky;

3> if the UE has a preference for the value of K, for cross-slot scheduling with 60 kHz SCS:

4> include preferredK0-SCS-60kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ky;

3> if the UE has a preference for the value of K, for cross-slot scheduling with 120 kHz SCS:

4> include preferredK0-SCS-120kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ky;

3> if the UE has a preference for the value of K, (TS 38.214 [19], clause 6.1.2.1) for cross-slot scheduling
with 15 kHz SCS:

4> include preferredK2-SCS-15kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of K5;

3> if the UE has a preference for the value of K, for cross-slot scheduling with 30 kHz SCS:

4> include preferredK2-SCS-30kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ky;

3> if the UE has a preference for the value of K, for cross-slot scheduling with 60 kHz SCS:

4> include preferredK2-SCS-60kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ks;

3> if the UE has a preference for the value of K, for cross-slot scheduling with 120 kHz SCS:

4> include preferredK2-SCS-120kHz in the MinSchedulingOffsetPreference IE and set it to the desired
value of Ky;

2> else (if the UE has no preference on the minimum scheduling offset for cross-slot scheduling for the cell
group):

3> do not include preferredKO and preferredK2 in the MinSchedulingOffsetPreference IE;

1> if transmission of the UEAssistancelnformation message is initiated to provide a release preference according to
5.7.4.2 or 5.3.5.3:

2> include releasePreference in the UEAssistancelnformation message;
2> set preferredRRC-State to the desired RRC state on transmission of the UEAssistancelnformation message;

1> if transmission of the UEAssistancelnformation message is initiated to provide an indication of preference in
being provisioned with reference time information according to 5.7.4.2 or 5.3.5.3:

2> if the UE has a preference in being provisioned with reference time information:
3> set referenceTimelInfoPreference to true;

2> else:
3> set referenceTimelnfoPreference to false.

The UE shall set the contents of the UEAssistanceInformation message for configured grant assistance information for
NR sidelink communication:

1> if configured to provide configured grant assistance information for NR sidelink communication:
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2> include the sl-UE-AssistanceInformationNR;

NOTE 4: 1t is up to UE implementation when and how to trigger configured grant assistance information for NR
sidelink communication.

The UE shall:

1> if the procedure was triggered to provide configured grant assistance information for NR sidelink
communication by an NR RRCReconfiguration message that was embedded within an E-UTRA
RRCConnectionReconfiguration:

2> submit the UEAssistancelnformation to lower layers via SRB1, embedded in E-UTRA RRC message
ULInformationTransferIRAT as specified in TS 36.331 [10], clause 5.6.28;

1> else if the UE is in (NG)EN-DC:
2> if SRB3 is configured:
3> submit the UEAssistancelnformation message via SRB3 to lower layers for transmission;
2> else:

3> submit the UEAssistancelnformation message via the E-UTRA MCG embedded in E-UTRA RRC
message ULInformationTransferMRDC as specified in TS 36.331 [10].

1> else if the UE is in NR-DC:
2> if the UE assistance configuration that triggered this UE assistance information is associated with the SCG:
3> if SRB3 is configured:
4> submit the UEAssistancelnformation message via SRB3 to lower layers for transmission;
3> else:

4> submit the UEAssistancelnformation message via the NR MCG embedded in NR RRC message
ULInformationTransferMRDC as specified in 5.7.2a.3;

2> else:
3> submit the UEAssistancelnformation message via SRB1 to lower layers for transmission;
1> else:

2> submit the UEAssistancelnformation message to lower layers for transmission.

5.7.4.3a Setting the contents of OverheatingAssistance |E

The UE shall set the contents of OverheatingAssistance IE if initiated to provide overheating assistance indication for
SCG in (NG)EN-DC according to clause 5.6.10.3 as specified in TS 36.331 [10]:

1> if the UE prefers to temporarily reduce the number of maximum secondary component carriers for SCG:
2> include reducedMaxCCs in the OverheatingAssistance IE;

2> set reducedCCsDL to the number of maximum SCells of the SCG the UE prefers to be temporarily
configured in downlink;

2> set reducedCCsUL to the number of maximum SCells of the SCG the UE prefers to be temporarily
configured in uplink;

1> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR1 for SCG:
2> include reducedMaxBW-FR1 in the OverheatingAssistance IE;

2> set reducedBW-FR1-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured
across all downlink carriers of FR1 of the SCG;
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2> set reducedBW-FR1-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured
across all uplink carriers of FR1 of the SCG;

1> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2 for SCG:
2> include reducedMaxBW-FR?2 in the OverheatingAssistance IE;

2> set reducedBW-FR2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily configured
across all downlink carriers of FR2 of the SCG;

2> set reducedBW-FR2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily configured
across all uplink carriers of FR2 of the SCG;

1> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on
FR1 for SCG:

2> include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance 1E;

2> set reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell operating on
FR1 of the SCG the UE prefers to be temporarily configured in downlink;

2> set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell operating on
FR1 of the SCG the UE prefers to be temporarily configured in uplink;

1> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating on
FR2 for SCG:

2> include reducedMaxMIMO-LayersFRZ2 in the OverheatingAssistance IE;

2> set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell operating on
FR2 of the SCG the UE prefers to be temporarily configured in downlink;

2> set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell operating on
FR2 of the SCG the UE prefers to be temporarily configured in uplink;

5.7.4a Void

5.7.5 Failure information
5.75.1 General

Failurelnformation

Figure 5.7.5.1-1: Failure information

The purpose of this procedure is to inform the network about a failure detected by the UE.

5.75.2 Initiation

A UE initiates the procedure when there is a need inform the network about a failure detected by the UE. In particular,
the UE initiates the procedure when the following condition is met:

1> upon detecting failure for an RLC bearer, in accordance with 5.3.10.3;
1> upon detecting DAPS handover failure, in accordance with 5.3.5.8.3;
Upon initiating the procedure, the UE shall:

1> initiate transmission of the FailureInformation message as specified in 5.7.5.3;
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5.7.5.3 Actions related to transmission of Failurelnformation message
The UE shall:
1> if initiated to provide RLC failure information, set FailureInfoRLC-Bearer as follows:
2> set logicalChannelldentity to the logical channel identity of the failing RLC bearer;
2> set cellGroupld to the cell group identity of the failing RLC bearer;
2> set the failureType as rlc-failure;
1> if initiated to provide DAPS failure information, set FailureInfoDAPS as follows:
2> set the failureType as daps-failure;
1> if used to inform the network about a failure for an MCG RLC bearer or DAPS failure information:
2> submit the FailureInformation message to lower layers for transmission via SRB1;
1> else if used to inform the network about a failure for an SCG RLC bearer:
2> if SRB3 is configured;
3> submit the FailureInformation message to lower layers for transmission via SRB3;
2> else;
3> if the UE is in (NG)EN-DC:

4> submit the FailureInformation message via E-UTRA SRB1 embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].

3> else if the UE is in NR-DC:

4> submit the FailureInformation message via SRB1 embedded in NR RRC message
ULInformationTransferMRDC as specified in clause 5.7.2a.3.

5.7.6 DL message segment transfer
5.7.6.1 General

IEI Network

DLDedicatedMessageSegment

Figure 5.7.6.1-1: DL message segment transfer

The purpose of this procedure is to transfer segments of DL DCCH messages from the network to the UE.

NOTE: The segmentation of DL DCCH message is only applicable to RRCReconfiguration and RRCResume
messages in this release.

5.7.6.2 Initiation

The network initiates the DL Dedicated Message Segment transfer procedure whenever the encoded RRC message
PDU exceeds the maximum PDCP SDU size. The network initiates the DL Dedicated Message Segment transfer
procedure by sending the DLDedicatedMessageSegment message.

5.7.6.3 Reception of DLDedicatedMessageSegment by the UE

Upon receiving DLDedicatedMessageSegment message, the UE shall:
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1> store the segment included in rrc-MessageSegmentContainer;
1> if all segments of the message have been received:

2> assemble the message from the received segments and process the message according to 5.3.5.3 for the
RRCReconfiguration message or 5.3.13.4 for the RRCResume message;

2> discard all segments.
57.7 UL message segment transfer
5.7.7.1 General

Figure 5.7.7.1-1: UL message segment transfer

ULDedicatedMessageSegment >

The purpose of this procedure is to transfer segments of UL DCCH messages from UE to a NG-RAN in
RRC_CONNECTED.

NOTE: The segmentation of UL DCCH message is only applicable to UECapabilityInformation in this release.

57.7.2 Initiation

A UE capable of UL RRC message segmentation in RRC_CONNECTED will initiate the procedure when the following
conditions are met:

1> if the RRC message segmentation is enabled based on the field rrc-SegAllowed received, and

1> if the encoded RRC message is larger than the maximum supported size of a PDCP SDU specified in TS 38.323
[5];

Upon initiating the procedure, the UE shall:

1> initiate transmission of the ULDedicatedMessageSegment message as specified in 5.7.7.3;

5.7.7.3 Actions related to transmission of ULDedicatedMessageSegment message

The UE shall segment the encoded RRC PDU based on the maximum supported size of a PDCP SDU specified in TS
38.323 [5]. UE shall minimize the number of segments and set the contents of the ULDedicatedMessageSegment
messages as follows:

1> F or each new UL DCCH message, set the segmentNumber to 0 for the first message segment and increment the
segmentNumber for each subsequent RRC message segment;

1> set rrc-MessageSegmentContainer to include the segment of the UL DCCH message corresponding to the
segmentNumber;

1> if the segment included in the rrc-MessageSegmentContainer is the last segment of the UL DCCH message:
2> set the rrc-MessageSegmentType to lastSegment;

1> else:
2> set the rrc-MessageSegmentType to notLastSegment;

1> submit all the ULDedicatedMessageSegment messages generated for the segmented RRC message to lower
layers for transmission in ascending order based on the segmentNumber, upon which the procedure ends.
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5.7.8 Idle/inactive Measurements
5.7.8.1 General

This procedure specifies the measurements to be performed and stored by a UE in RRC_IDLE and RRC_INACTIVE
when it has an idle/inactive measurement configuration.

5.7.8.1a Measurement configuration

The purpose of this procedure is to update the idle/inactive measurement configuration.

The UE initiates this procedure while T331 is running and one of the following conditions is met:
1> upon selecting a cell when entering RRC_IDLE or RRC-INACTIVE from RRC_CONNECTED; or
1> upon update of system information (SIB4, or SIB11), e.g. due to intra-RAT cell (re)selection;

While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:

1> if VarMeaslIdleConfig includes neither a measIdleCarrierListEUTRA nor a measldleCarrierListNR received from
the RRCRelease message:

2> if the UE supports idleInactiveEUTRA-MeasReport:
3> if the SIB11 includes the measIdleConfigSIB and contains measldleCarrierListEUTRA:

4> store or replace the measIdleCarrierListEUTRA of measldleConfigSIB of SIB11 within
VarMeaslIdleConfig;

3> else:
4> remove the measldleCarrierListEUTRA in VarMeasldleConfig, if stored;
2> if the UE supports idleInactiveNR-MeasReport:
3> if SIB11 includes the measIdleConfigSIB and contains measldleCarrierListNR:

4> store or replace the measldleCarrierListNR of measldleConfigSIB of SIB11 within
VarMeasldleConfig;

3> else:
4> remove the measldleCarrierListNR in VarMeasIdleConfig, if stored,;

1> for each entry in the measldleCarrierListNR within VarMeasIdleConfig that does not contain an ssb-MeasConfig
received from the RRCRelease message:

2> if there is an entry in measIdleCarrierListNR in measldleConfigSIB of SIB11 that has the same carrier
frequency and subcarrier spacing as the entry in the measldleCarrierListNR within VarMeaslIdleConfig and
that contains sshb-MeasConfig:

3> delete the ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within
VarMeasldleConfig;

3> store the SSB measurement configuration from SIB11 into nrofSS-BlocksToAverage, absThreshSS-
BlocksConsolidation, smtc, ssb-ToMeasure, deriveSSB-IndexFromCell, and ss-RSSI-Measurement within
ssb-MeasConfig of the corresponding entry in the measlIdleCarrierListNR within VarMeasldleConfig;

2> else if there is an entry in interFreqCarrierFreqList of SIB4 with the same carrier frequency and subcarrier
spacing as the entry in measldleCarrierListNR within VarMeasIdleConfig:

3> delete the ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within
VarMeasldleConfig;
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3> store the SSB measurement configuration from SIB4 into nrofSS-BlocksToAverage, absThreshSS-
BlocksConsolidation, smtc, ssb-ToMeasure, deriveSSB-IndexFromCell, and ss-RSSI-Measurement within
ssb-MeasConfig of the corresponding entry in the measIdleCarrierListNR within VarMeasIdleConfig;

2> else:

3> remove the ssh-MeasConfig of the corresponding entry in the measIdleCarrierListNR within
VarMeasldleConfig, if stored;

1> perform measurements according to 5.7.8.2a.
5.7.8.2 Void

5.7.8.2a Performing measurements

When performing measurements on NR carriers according to this clause, the UE shall derive the cell quality as
specified in 5.5.3.3 and consider the beam quality to be the value of the measurement results of the concerned beam,
where each result is averaged as described in TS 38.215 [9].

While in RRC_IDLE or RRC_INACTIVE, and T331 is running, the UE shall:
1> perform the measurements in accordance with the following:

2> if the VarMeasIdleConfig includes the measlIdleCarrierListEUTRA and the SIBI contains
idleModeMeasurementsEUTRA:

3> for each entry in measldleCarrierListEUTRA within VarMeasIdleConfig:

4> if UE supports NE-DC between the serving carrier and the carrier frequency indicated by
carrierFreqEUTRA within the corresponding entry:

5> perform measurements in the carrier frequency and bandwidth indicated by carrierFreqEUTRA
and allowedMeasBandwidth within the corresponding entry;

5> if the reportQuantitiesEUTRA is set to rsrq:
6> consider RSRQ as the sorting quantity;
5> else:
6> consider RSRP as the sorting quantity;
5> if the measCellListEUTRA is included:

6> consider cells identified by each entry within the measCellListEUTRA to be applicable for
idle/inactive mode measurement reporting;

5> else:

6> consider up to maxCellMeasIdle strongest identified cells, according to the sorting quantity, to
be applicable for idle/inactive measurement reporting;

5> for all cells applicable for idle/inactive measurement reporting, derive measurement results for the
measurement quantities indicated by reportQuantitiesEUTRA;

5> store the derived measurement results as indicated by reportQuantitiesEUTRA within the
measReportldleEUTRA in VarMeasldleReport in decreasing order of the sorting quantity, i.e. the
best cell is included first, as follows:

6> if qualityThresholdEUTRA is configured:

7> include the measurement results from the cells applicable for idle/inactive measurement
reporting whose RSRP/RSRQ measurement results are above the value(s) provided in
qualityThresholdEUTRA;

6> else:
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7> include the measurement results from all cells applicable for idle/inactive measurement
reporting;

2> if the VarMeasIdleConfig includes the measlIdleCarrierListNR and the SIB1 contains
idleModeMeasurementsNR:

3> for each entry in measldleCarrierListNR within VarMeasIdleConfig that contains ssb-MeasConfig:

4> if UE supports carrier aggregation or NR-DC between serving carrier and the carrier frequency and
subcarrier spacing indicated by carrierFreq and ssbSubCarrierSpacing within the corresponding
entry:

5> perform measurements in the carrier frequency and subcarrier spacing indicated by carrierFreq
and ssbSubCarrierSpacing within the corresponding entry;

5> if the reportQuantities is set to rsrq:

6> consider RSRQ as the cell sorting quantity;
5> else:

6> consider RSRP as the cell sorting quantity;
5> if the measCellListNR is included:

6> consider cells identified by each entry within the measCellListNR to be applicable for
idle/inactive measurement reporting;

5> else:

6> consider up to maxCellMeaslIdle strongest identified cells, according to the sorting quantity, to
be applicable for idle/inactive measurement reporting;

5> for all cells applicable for idle/inactive measurement reporting and for the serving cell, derive cell
measurement results for the measurement quantities indicated by reportQuantities;

5> store the derived cell measurement results as indicated by reportQuantities for the serving cell
within measResultServingCell in the measReportIdleNR in VarMeasldleReport;

5> store the derived cell measurement results as indicated by reportQuantities for cells applicable for
idle/inactive measurement reporting within measResultsPerCarrierListldleNR in the
measReportIdleNR in VarMeasldleReport in decreasing order of the cell sorting quantity, i.e. the
best cell is included first, as follows:

6> if qualityThreshold is configured:

7> include the measurement results from the cells applicable for idle/inactive measurement
reporting whose RSRP/RSRQ measurement results are above the value(s) provided in
qualityThreshold;

6> else:

7> include the measurement results from all cells applicable for idle/inactive measurement
reporting;

5> if beamMeasConfigldle is included in the associated entry in measIdleCarrierListNR, for each cell
in the measurement results:

6> derive beam measurements based on SS/PBCH block for each measurement quantity indicated
in reportQuantityRS-Indexes, as described in TS 38.215 [9];

6> if the reportQuantityRS-Indexes is set to rsrq:
7> consider RSRQ as the beam sorting quantity;

6> else:
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7> consider RSRP as the beam sorting quantity;

6> set resultsSSB-Indexes to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes
in order of decreasing beam sorting quantity as follows:

7> include the index associated to the best beam for the sorting quantity and if absThreshSS-
BlocksConsolidation is included, the remaining beams whose sorting quantity is above
absThreshSS-BlocksConsolidation;

6> if the includeBeamMeasurements is set to true:
7> include the beam measurement results as indicated by reportQuantityRS-Indexes;

NOTE 1: The fields s-NonIntraSearchP and s-NonIntraSearchQ in SIB2 do not affect the idle/inactive UE
measurement procedures. How the UE performs idle/inactive measurements is up to UE implementation
as long as the requirements in TS 38.133 [14] are met for measurement reporting.

NOTE 2: The UE is not required to perform idle/inactive measurements on a given carrier if the SSB configuration
of that carrier provided via dedicated signaling is different from the SSB configuration broadcasted in the
serving cell, if any.

NOTE 3: How the UE prioritizes which frequencies to measure or report (in case it is configured with more
frequencies than it can measure or report) is left to UE implementation.

5.7.8.3 T331 expiry or stop
The UE shall:
1> if T331 expires or is stopped:
2> release the VarMeaslIdleConfig.

NOTE: It is up to UE implementation whether to continue idle/inactive measurements according to SIB11 and
SIB4 configurations after T331 has expired or stopped.

5.7.8.4 Cell re-selection or cell selection while T331 is running
The UE shall:
1> if intra-RAT cell selection or reselection occurs while T331 is runing:
2> if validityAreaList is configured in VarMeaslIdleConfig:
3> if the serving frequency does not match with the carrierFreq of an entry in the validityAreaList; or

3> if the serving frequency matches with the carrierFreq of an entry in the validityAreaList, the
validityCellList is included in that entry, and the physical cell identity of the serving cell does not match
with any entry in validityCellList:

4> stop timer T331;
4> perform the actions as specified in 5.7.8.3, upon which the procedure ends.
1> else if inter-RAT cell selection or reselection occurs while T331 is runing:
2> stop timer T331;

2> perform the actions as specified in 5.7.8.3;
5.7.9 Mobility history information
579.1 General

This procedure specifies how the mobility history information is stored by the UE, covering RRC_IDLE,
RRC_INACTIVE and RRC_CONNECTED.
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5.7.9.2 Initiation
If the UE supports storage of mobility history information, the UE shall:

1> Upon change of suitable cell, consisting of PCell in RRC_CONNECTED or serving cell in RRC_INACTIVE
(for NR cell) or in RRC_IDLE (for NR or E-UTRA cell), to another NR or E-UTRA cell, or when entering any
cell selection’ state from 'camped normally’ state in NR or LTE:

2> include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary,
according to following:

3> if the global cell identity of the previous PCell/serving cell is available:
4> include the global cell identity of that cell in the field visitedCellld of the entry;
3> else:

4> include the physical cell identity and carrier frequency of that cell in the field visitedCellld of the
entry;

3> set the field timeSpent of the entry as the time spent in the previous PCell/serving cell;

1> upon entering camped normally state in NR (in RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED) or E-
UTRA (in RRC_IDLE or RRC_CONNECTED) while previously in 'any cell selection' state or 'camped on any
cell' state in NR or LTE:

2> include an entry in variable VarMobilityHistoryReport possibly after removing the oldest entry, if necessary,
according to following:

3> set the field timeSpent of the entry as the time spent in 'any cell selection' state and/or 'camped on any cell'
state in NR or LTE.

5.7.10 UE Information
5.7.10.1 General

UE Network

UEInformationRequest

UEInformationKesponse

Figure 5.7.10.1-1: UE information procedure

The UE information procedure is used by the network to request the UE to report information.

5.7.10.2 Initiation

The network initiates the procedure by sending the UEInformationRequest message. The network should initiate this
procedure only after successful security activation.

5.7.10.3 Reception of the UEInformationRequest message

Upon receiving the UEInformationRequest message, the UE shall, only after successful security activation:

1> if the idleModeMeasurementReq is included in the UEInformationRequest and the UE has stored
VarMeasldleReport that contains measurement information concerning cells other than the PCell:
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2> set the measResultldleEUTRA in the UEInformationResponse message to the value of
measReportldleEUTRA in the VarMeasldleReport, if available;

2> set the measResultIdleNR in the UEInformationResponse message to the value of measReportIdleNR in the
VarMeasldleReport, if available;

2> discard the VarMeaslIdleReport upon successful delivery of the UEInformationResponse message confirmed
by lower layers;

1> if the logMeasReportReq is present and if the RPLMN is included in pImn-IdentityList stored in
VarLogMeasReport:

2> if VarLogMeasReport includes one or more logged measurement entries, set the contents of the
logMeasReport in the UEInformationResponse message as follows:

3> include the absoluteTimeStamp and set it to the value of absoluteTimelnfo in the VarLogMeasReport;
3> include the traceReference and set it to the value of traceReference in the VarLogMeasReport;

3> include the traceRecordingSessionRef and set it to the value of traceRecordingSessionRef in the
VarLogMeasReport;

3> include the tce-Id and set it to the value of tce-Id in the VarLogMeasReport;

3> include the logMeasInfoList and set it to include one or more entries from the VarLogMeasReport starting
from the entries logged first, and for each entry of the logMeasInfoList that is included, include all
information stored in the corresponding logMeasInfoList entry in VarLogMeasReport;

3> if the VarLogMeasReport includes one or more additional logged measurement entries that are not
included in the logMeasInfoList within the UEInformationResponse message:

4> include the logMeasAvailable;

4> if bt-LocationInfo is included in locationInfo of one or more of the additional logged measurement
entries in VarLogMeasReport that are not included in the logMeasInfoList within the
UEInformationResponse message:

5> include the logMeasAvailableBT;

4> if wlan-LocationInfo is included in locationInfo of one or more of the additional logged measurement
entries in VarLogMeasReport that are not included in the logMeasInfoList within the
UEInformationResponse message:

5> include the logMeasAvailableWLAN;,

1> if ra-ReportReq is set to true and the UE has random access related information available in VarRA-Report and if
the RPLMN is included in plmn-IdentityList stored in VarRA-Report:

2> set the ra-ReportList in the UEInformationResponse message to the value of ra-ReportList in VarRA-Report;

2> discard the ra-ReportList from VarRA-Report upon successful delivery of the UEInformationResponse
message confirmed by lower layers;

1> if rlf-ReportReq is set to true:

2> if the UE has radio link failure information or handover failure information available in VarRLF-Report and
if the RPLMN is included in pImn-IdentityList stored in VarRLF-Report:

3> set timeSinceFailure in VarRLF-Report to the time that elapsed since the last radio link or handover
failure in NR,;

3> set the rif-Report in the UEInformationResponse message to the value of rlf-Report in VarRLF-Report;

3> discard the rif-Report from VarRLF-Report upon successful delivery of the UEInformationResponse
message confirmed by lower layers;
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2> else if the UE is capable of cross-RAT RLF reporting as defined in TS 38.306 [26] and has radio link failure
information or handover failure information available in VarRLF-Report of TS 36.331 [10] and if the
RPLMN is included in pImn-IdentityList stored in VarRLF-Report of TS 36.331 [10]:

3> set timeSinceFailure in VarRLF-Report of TS 36.331 [10] to the time that elapsed since the last radio link
or handover failure in EUTRA;

3> set the measResult-RLF-Report-EUTRA in the rif-Report in the UEInformationResponse message to the
value of rif-Report in VarRLF-Report of TS 36.331 [10];

3> discard the riIf-Report from VarRLF-Report of TS 36.331 [10] upon successful delivery of the
UEInformationResponse message confirmed by lower layers;

1> if connEstFailReportReq is set to true and the UE has connection establishment failure or connection resume
failure information in VarConnEstFailReport and if the RPLMN is equal to plmn-Identity stored in
VarConnEstFailReport:

2> set timeSinceFailure in VarConnEstFailReport to the time that elapsed since the last connection
establishment failure or connection resume failure in NR;

2> set the connEstFailReport in the UEInformationResponse message to the value of connEstFailReport in
VarConnEstFailReport;

2> discard the connEstFailReport from VarConnEstFailReport upon successful delivery of the
UEInformationResponse message confirmed by lower layers;

1> if the mobilityHistoryReportReq is set to true:
2> include the mobilityHistoryReport and set it to include entries from VarMobilityHistoryReport;

2> include in the mobilityHistoryReport an entry for the current cell, possibly after removing the oldest entry if
required, and set its fields as follows:

3> set visitedCellld to the global cell identity of the current cell:
3> set field timeSpent to the time spent in the current cell;
1> if the logMeasReport is included in the UEInformationResponse:
2> submit the UEInformationResponse message to lower layers for transmission via SRB2;

2> discard the logged measurement entries included in the logMeasInfoList from VarLogMeasReport upon
successful delivery of the UEInformationResponse message confirmed by lower layers;

1> else:

2> submit the UEInformationResponse message to lower layers for transmission via SRB1.

5.7.10.4 Actions upon successful completion of random-access procedure
Upon successfully performing 4 step random access procedure, the UE shall:
1> if the number of RA-Report entries stored in the ra-ReportList in VarRA-Report is less than maxRAReport:
2> if the number of PLMN entries in plmn-IdentityList stored in VarRA-Report is less than maxPLMN; or

2> if the number of PLMN entries in pImn-IdentityList stored in VarRA-Report is equal to maxPLMN and the list
of EPLMNss is subset of or equal to the plmn-IdentityList stored in VarRA-Report:

3> append the following contents associated to the successfully completed random-access procedure as a
new entry in the VarRA-Report:

4> if the list of EPLMNs has been stored by the UE:

5> if the RPLMN is included in plmn-IdentityList stored in VarRA-Report:
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6> set the pImn-IdentityList to include the list of EPLMNs stored by the UE (i.e. includes the
RPLMN) without exceeding the limit of maxPLMN;
5> else:
6> clear the information included in VarRA-Report;
6> set the pImn-IdentityList to the list of EPLMNs stored by the UE (i.e. includes the RPLMN);

4> else:

5> set the pImn-Identity, in pImn-IdentityList, to the PLMN selected by upper layers from the
PLMN(s) included in the pImn-IdentityList in SIB1;

4> set the cellld to the global cell identity and the tracking area code, if available, otherwise to the
physical cell identity and carrier frequency of the cell in which the corresponding random-access
preamble was transmitted;

4> set the raPurpose to include the purpose of triggering the random-access procedure;
4> set the ra-InformationCommon-r16 as specified in subclause 5.7.10.5.

The UE may discard the random access report information, i.e. release the UE variable VarRA-Report, 48 hours after the
last successful random access procedure related information is added to the VarRA-Report.

NOTE 1: The UE does not log the RA information in the RA report if the triggering event of the random access is
consistent UL LBT on SpCell as specified in TS 38.321 [6].

5.7.10.5 RA information determination for RA report and RLF report

The UE shall set the content in ra-InformationCommon as follows:

1> set the absoluteFrequencyPointA to indicate the absolute frequency of the reference resource block associated to
the random-access resources used in the random-access procedure;

1> set the locationAndBandwidth and subcarrierSpacing associated to the UL BWP of the random-access resources
used in the random-access procedure;

1> set the msg1-FrequencyStart, msg1-FDM and msg1-SubcarrierSpacing associated to the contention based
random-access resources if used in the random-access procedure;

1> set the msg1-FrequencyStartCFRA, msg1-FDMCFRA and msg1-SubcarrierSpacingCFRA associated to the
contention free random-access resources if used in the random-access procedure;

1> set the parameters associated to individual random-access attempt in the chronological order of attempts in the
perRAInfoList as follows:

2> if the random-access resource used is associated to a SS/PBCH block, set the associated random-access
parameters for the successive random-access attempts associated to the same SS/PBCH block for one or
more random-access attempts as follows:

3> set the ssb-Index to include the SS/PBCH block index associated to the used random-access resource;

3> set the numberOfPreamblesSentOnSSB to indicate the number of successive random-access attempts
associated to the SS/PBCH block;

3> for each random-access attempt performed on the random-access resource, include the following
parameters in the chronological order of the random-access attempt:

4> if the random-access attempt is performed on the contention based random-access resource and if
raPurpose is not equal to 'requestForOtherSI', include contentionDetected as follows:

5> if contention resolution was not successful as specified in TS 38.321 [6] for the transmitted
preamble:

6> set the contentionDetected to true;
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5> else:
6> set the contentionDetected to false;
4> if the random-access attempt is performed on the contention based random-access resource; or

4> if the random-access attempt is performed on the contention free random-access resource and if the
random-access procedure was initiated due to the PDCCH ordering:

5> if the SS/PBCH block RSRP of the SS/PBCH block corresponding to the random-access resource
used in the random-access attempt is above rsrp-ThresholdSSB:

6> set the dIRSRPAboveThreshold to true;
5> else:
6> set the dIRSRPAboveThreshold to false;

2> else if the random-access resource used is associated to a CSI-RS, set the associated random-access
parameters for the successive random-access attempts associated to the same CSI-RS for one or more
random-access attempts as follows:

3> set the csi-RS-Index to include the CSI-RS index associated to the used random-access resource;

3> set the numberOfPreamblesSentOnCSI-RS to indicate the number of successive random-access attempts
associated to the CSI-RS.

NOTE 1: Void.
5.7.12 1AB Other Information
5.7.12.1 General

[AB-MT Network

TABOtherInformation

Figure 5.7.12.1-1: IAB Other Information procedure

The IAB Other Information procedure is used by IAB-MT to request the IAB-donor-CU to allocate IP address or inform
the IAB-donor-CU of the IP address for the collocated IAB-DU.

5.7.12.2 Initiation
Upon initiation of the procedure, the IAB-MT shall:
1> initiate transmission of the IABOtherInformation message in accordance with 5.7.12.3;
5.7.12.3 Actions related to transmission of IABOtherinformation message
The IAB-MT shall set the contents of IABOtherInformation message as follows:
1> if the procedure is used to request IP addresses:
2> if IPv4 addresses are requested:

3> set the iab-IPv4-AddressNumReq to the number of IPv4 addresses requested per specific usage;
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2> if IPv6 addresses or IPv6 address prefixes are requested:
3> if IPv6 addresses are requested:
4> set the iab-IPv6-AddressNumReq to the number of IPv6 addresses requested per specific usage;
3> else if IPv6 address prefixes are requested:
4> set the iab-IPv6-AddressPrefixReq to true per specific usage;
1> if the procedure is used to report IP addresses:
2> if IPv4 addresses are reported:
3> include iPv4-Address in iab-IPv4-AddressReport, and for each IP address included:
4> if IPv4 addresses are used for F1-C traffic:
5> include these addresses in f1-C-Traffic-IP-Address.
4> if IPv4 addresses are used for F1-U traffic:
5> include these addresses in f1-U-Traffic-IP-Address.
4> if IPv4 address are used for non-F1 traffic:
5> include these addresses in non-f1-Traffic-IP-Address.
4> if IPv4 addresses are used for all traffic:
5> include these addresses in all-Traffic-IAB-IP-Address.
2> if IPv6 addresses or IPv6 address prefixes are reported:
3> if IPv6 addreses are reported:
4> include iPv6-Address in iab-IPv6-AddressReport, and for each IP address included,;
5> if IPv6 addresses are used for F1-C traffic:
6> include these addresses in f1-C-Traffic-IP-Address.
5> if [Pv6 addresses are used for F1-U traffic:
6> include these addresses in f1-U-Traffic-IP-Address.
5> if IPv6 addresses are used for non-F1 traffic:
6> include these addresses in non-f1-Traffic-IP-Address.
5> if IPv6 addresses are used for all traffic:
6> include these addresses in all-Traffic-IAB-IP-Address.
3> else if IPv6 address prefixes are reported:
4> include these iPv6-Prefix in iab-IPv6-PrefixReport, and for each IP address prefix included;
5> if this IPv6 address prefix is used for F1-C traffic:
6> include this prefix in f1-C-Traffic-IP-Address.
5> if this IPv6 address prefix is used for F1-U traffic:
6> include this prefix in fI-U-Traffic-IP-Address.
5> if this IPv6 address prefix is used for non-F1 traffic:

6> include this prefix in non-fI-Traffic-IP-Address.
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5> if this IPv6 address prefix is used for all traffic:
6> include this prefix in all-Trdffic-IAB-IP-Address.
1> if the IAB-MT is in (NG)EN-DC:
2> if SRB3 is configured:
3> submit the TABOtherInformation message via SRB3 to lower layers for transmission;
2> else:

3> submit the IABOtherInformation message via the E-UTRA MCG embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].

1> else:

2> submit the IABOtherInformation message to lower layers for transmission.

5.8 Sidelink
5.8.1 General

NR sidelink communication consists of unicast, groupcast and broadcast. For unicast, the PC5-RRC connection is a
logical connection between a pair of a Source Layer-2 ID and a Destination Layer-2 ID in the AS. The PC5-RRC
signalling, as specified in sub-clause 5.8.9, can be initiated after its corresponding PC5 unicast link establishment (TS
23.287 [55]). The PC5-RRC connection and the corresponding sidelink SRBs and sidelink DRB(s) are released when
the PC5 unicast link is released as indicated by upper layers.

For each PC5-RRC connection of unicast, one sidelink SRB (i.e. SL-SRBO) is used to transmit the PC5-S message(s)
before the PC5-S security has been established. One sidelink SRB (i.e. SL-SRB1) is used to transmit the PC5-S
messages to establish the PC5-S security. One sidelink SRB (i.e. SL-SRB2) is used to transmit the PC5-S messages
after the PC5-S security has been established, which is protected. One sidelink SRB (i.e. SL-SRB3) is used to transmit
the PC5-RRC signalling, which is protected and only sent after the PC5-S security has been established.

For unicast of NR Sidelink communication, AS security comprises of integrity protection and ciphering of PC5
signaling (SL-SRB2 and SL-SRB3) and user data (SL-DRBs). The ciphering and integrity protection algorithms and
parameters for a PC5 unicast link are exchanged by PC5-S messages in the upper layers as specified in TS 33.536 [60],
and apply to the corresponding PC5-RRC connection in the AS. Once AS security is activated for a PC5 unicast link in
the upper layers as specified in TS 33.536 [60], all messages on SL-SRB2 and SL-SRB3 and/or user data on SL-DRBs
of the corresponding PC5-RRC connection are integrity protected and/or ciphered by the PDCP.

For unicast of NR Sidelink communication, if the change of the key is indicated by the upper layers as specified in TS
33.536 [60], UE re-establishes the PDCP entity of the SL-SRB1, SL-SRB2, SL-SRB3 and SL-DRBs on the
corresponding PC5-RRC connection.

NOTE 1: In case the configurations for NR sidelink communication are acquired via the E-UTRA, the
configurations for NR sidelink communication in SIB12 and sl-ConfigDedicatedNR within
RRCReconfiguration used in subclause 5.8 are provided by the configurations in
SystemInformationBlockType28 and sl-ConfigDedicatedNR within RRCConnectionReconfiguration as
specified in TS 36.331 [10], respectively.

NOTE 2: In this release, there is one-to-one correspondence between the PC5-RRC connection and the PC5 unicast
link as specified in TS 38.300[2].

NOTE3: All SL-DRBs related to the same PC5-RRC connection have the same activation/deactivation setting for
ciphering and the same activation/deactivation setting for integrity protection as in TS 33.536 [60].

5.8.2 Conditions for NR sidelink communication operation
The UE shall perform NR sidelink communication operation only if the conditions defined in this clause are met:

1> if the UE's serving cell is suitable (RRC_IDLE or RRC_INACTIVE or RRC_CONNECTED); and if either the
selected cell on the frequency used for NR sidelink communication operation belongs to the registered or
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equivalent PLMN as specified in TS 24.587 [57] or the UE is out of coverage on the frequency used for NR
sidelink communication operation as defined in TS 38.304 [20] and TS 36.304 [27]; or

1> if the UE's serving cell (RRC_IDLE or RRC_CONNECTED) fulfils the conditions to support NR sidelink
communication in limited service state as specified in TS 23.287 [55]; and if either the serving cell is on the
frequency used for NR sidelink communication operation or the UE is out of coverage on the frequency used for
NR sidelink communication operation as defined in TS 38.304 [20] and TS 36.304 [27]; or

1> if the UE has no serving cell (RRC_IDLE);
58.3 Sidelink UE information for NR sidelink communication
5.8.3.1 General

|2_5| Network

SIB12 acquisition
™ g

SidelinkUEInformationNR »|

Figure 5.8.3.1-1: Sidelink UE information for NR sidelink communication

The purpose of this procedure is to inform the network that the UE:
- is interested or no longer interested to receive or transmit NR sidelink communication,
- isrequesting assignment or release of transmission resource for NR sidelink communication,
- s reporting QoS parameters and QoS profile(s) related to NR sidelink communication,
- isreporting that a sidelink radio link failure or sidelink RRC reconfiguration failure has been detected,
- s reporting the sidelink UE capability information of the associated peer UE for unicast communication,

- isreporting the RLC mode information of the sidelink data radio bearer(s) received from the associated peer UE
for unicast communication.

5.8.3.2 Initiation

A UE capable of NR sidelink communication that is in RRC_CONNECTED may initiate the procedure to indicate it is
(interested in) receiving or transmitting NR sidelink communication in several cases including upon successful
connection establishment or resuming, upon change of interest, upon changing QoS profiles, upon receiving
UECapabilityInformationSidelink from the associated peer UE, upon RLC mode information updated from the
associated peer UE or upon change to a PCell providing SIB12 including sI-ConfigCommonNR. A UE capable of NR
sidelink communication may initiate the procedure to request assignment of dedicated sidelink DRB configuration and
transmission resources for NR sidelink communication transmission. A UE capable of NR sidelink communication may
initiate the procedure to report to the network that a sidelink radio link failure or sidelink RRC reconfiguration failure
has been declared.

Upon initiating this procedure, the UE shall:
1> if SIB12 including sl-ConfigCommonNR is provided by the PCell:
2> ensure having a valid version of SIB12 for the PCell;

2> if configured by upper layers to receive NR sidelink communication on the frequency included in sl-
FreqinfoList in SIB12 of the PCell:

3> if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED
state; or
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3> if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a
PCell not providing SIB12 including sl-ConfigCommonNR; or

3> if the last transmission of the SidelinkUEInformationNR message did not include sl-RxInterestedFreqList;
or if the frequency configured by upper layers to receive NR sidelink communication on has changed
since the last transmission of the SidelinkUEInformationNR message:

4> initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink
communication reception frequency of interest in accordance with 5.8.3.3;

2> else:
3> if the last transmission of the SidelinkUEInformationNR message included sI-RxInterestedFreqList:

4> initiate transmission of the SidelinkUEInformationNR message to indicate it is no longer interested in
NR sidelink communication reception in accordance with 5.8.3.3;

2> if configured by upper layers to transmit NR sidelink communication on the frequency included in sl-
FreqinfoList in SIB12 of the PCell:

3> if the UE did not transmit a SidelinkUEInformationNR message since last entering RRC_CONNECTED
state; or

3> if since the last time the UE transmitted a SidelinkUEInformationNR message the UE connected to a
PCell not providing SIB12 including sl-ConfigCommonNR; or

3> if the last transmission of the SidelinkUEInformationNR message did not include sI-TxResourceReqList;
or if the information carried by the sI-TxResourceReqList has changed since the last transmission of the
SidelinkUEInformationNR message:

4> initiate transmission of the SidelinkUEInformationNR message to indicate the NR sidelink
communication transmission resources required by the UE in accordance with 5.8.3.3;

2> else:
3> if the last transmission of the SidelinkUEInformationNR message included sl-TxResourceReqList:

4> initiate transmission of the SidelinkUEInformationNR message to indicate it no longer requires NR
sidelink communication transmission resources in accordance with 5.8.3.3.

5.8.3.3 Actions related to transmission of SidelinkUEInformationNR message
The UE shall set the contents of the SidelinkUEInformationNR message as follows:

1> if the UE initiates the procedure to indicate it is (no more) interested to receive NR sidelink communication or to
request (configuration/ release) of NR sidelink communication transmission resources or to report to the network
that a sidelink radio link failure or sidelink RRC reconfiguration failure has been declared (i.e. UE includes all
concerned information, irrespective of what triggered the procedure):

2> if SIB12 including sI-ConfigCommonNR is provided by the PCell:
3> if configured by upper layers to receive NR sidelink communication:
4> include sl-RxInterestedFreqList and set it to the frequency for NR sidelink communication reception;
3> if configured by upper layers to transmit NR sidelink communication:

4> include sl-TxResourceReqList and set its fields (if needed) as follows for each destination for which it
requests network to assign NR sidelink communication resource:

5> set sl-Destinationldentity to the destination identity configured by upper layer for NR sidelink
communication transmission;

5> set sl-CastType to the cast type of the associated destination identity configured by the upper layer
for the NR sidelink communication transmission;
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set sI-RLC-Modelndication to include the RLC mode(s) and optionally QoS profile(s) of the
sidelink QoS flow(s) of the associated RLC mode(s), if the associated bi-directional sidelink DRB
has been established due to the configuration by RRCReconfigurationSidelink;

set sI-QoS-InfoList to include QoS profile(s) of the sidelink QoS flow(s) of the associated
destination configured by the upper layer for the NR sidelink communication transmission;

set sl-InterestedFreqList to indicate the frequency of the associated destination for NR sidelink
communication transmission;

set sl-TypeTxSyncList to the current synchronization reference type used on the associated sI-
InterestedFreqList for NR sidelink communication transmission.

set sl-CapabilityInformationSidelink to include UECapabilityInformationSidelink message, if any,
received from peer UE.

4> if a sidelink radio link failure or a sidelink RRC reconfiguration failure has been declared, according
to clauses 5.8.9.3 and 5.8.9.1.8, respectively;

5>

include sI-FailureList and set its fields as follows for each destination for which it reports the NR
sidelink communication failure:

6> set sl-Destinationldentity to the destination identity configured by upper layer for NR sidelink
communication transmission;

6> if the sidelink RLF is detected as specified in sub-clause 5.8.9.3:

7> set sl-Failure as rlf for the associated destination for the NR sidelink communication
transmission;

6> else if RRCReconfigurationFailureSidelink is received:

7> set sl-Failure as configFailure for the associated destination for the NR sidelink
communication transmission;

1> if the UE initiates the procedure while connected to an E-UTRA PCell:

2> submit the SidelinkUEInformationNR to lower layers via SRB1, embedded in E-UTRA RRC message
ULInformationTransferIRAT as specified in TS 36.331 [10], clause 5.6.28;

1> else:

2> submit the SidelinkUEInformationNR message to lower layers for transmission.
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5.8.4 Void

5.8.5 Sidelink synchronisation information transmission for NR sidelink
communication

5.85.1 General

ILJ_E| Network

SIB12 acquisition

A

RRCReconfiguration
< Jig >

< SLSS& MasterInformationBlockSidelink

Figure 5.8.5.1-1: Synchronisation information transmission for NR sidelink communication, in
(partial) coverage

SLSS& MasterInformationBlockSidelink >

SLSS & MasterInformationBlockSidelink >

Figure 5.8.5.1-2: Synchronisation information transmission for NR sidelink communication, out of
coverage

The purpose of this procedure is to provide synchronisation information to a UE.

5.85.2 Initiation

A UE capable of NR sidelink communication and SLSS/PSBCH transmission shall, when transmitting NR sidelink
communication, and if the conditions for NR sidelink communication operation are met and when the following
conditions are met:

1> if in coverage on the frequency used for NR sidelink communication, as defined in TS 38.304 [20]; and has
selected GNSS or the cell as synchronization reference as defined in 5.8.6.3; or

1> if out of coverage on the frequency used for NR sidelink communication, and the frequency used to transmit NR
sidelink communication is included in sI-FreqInfoToAddModList in sl-ConfigDedicatedNR within
RRCReconfiguration message or included in sl-FreqInfoList within SIB12; and has selected GNSS or the cell as
synchronization reference as defined in 5.8.6.3:

2> if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or

2> if networkControlledSyncTx is not configured; and for the concerned frequency syncTxThreshIC is
configured; and the RSRP measurement of the reference cell, selected as defined in 5.8.6.3, for NR sidelink
communication transmission is below the value of syncTxThreshIC:

3> transmit sidelink SSB on the frequency used for NR sidelink communication in accordance with 5.8.5.3
and TS 38.211 [16], including the transmission of SLSS as specified in 5.8.5.3 and transmission of
MasterInformationBlockSidelink as specified in 5.8.9.4.3;

1> else:
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2> for the frequency used for NR sidelink communication, if syncTxThreshOoC is included in
SidelinkPreconfigNR; and the UE is not directly synchronized to GNSS, and the UE has no selected SyncRef
UE or the PSBCH-RSRP measurement result of the selected SyncRef UE is below the value of
syncTxThreshOoC; or

2> for the frequency used for NR sidelink communication, if the UE selects GNSS as the synchronization
reference source:

3> transmit sidelink SSB on the frequency used for NR sidelink communication in accordance with TS
38.211 [16], including the transmission of SLSS as specified in 5.8.5.3 and transmission of
MasterInformationBlockSidelink as specified in 5.8.9.4.3;

5.8.5.3 Transmission of SLSS
The UE shall select the SLSSID and the slot in which to transmit SLSS as follows:

1> if triggered by NR sidelink communication and in coverage on the frequency used for NR sidelink
communication, as defined in TS 38.304 [20]; or

1> if triggered by NR sidelink communication, and out of coverage on the frequency used for NR sidelink
communication, and the concerned frequency is included in sl-FreqInfoToAddModList in sl-ConfigDedicated NR
within RRCReconfiguration message or included in sl-FreqInfoList within SIB12:

2> if the UE has selected GNSS as synchronization reference in accordance with 5.8.6.2:
3> select SLSSID 0;

3> use sI-SSB-TimeAllocation1 included in the entry of configured sI-SyncConfigList corresponding to the
concerned frequency, that includes txParameters and gnss-Sync;

3> select the slot(s) indicated by sI-SSB-TimeAllocation1;
2> if the UE has selected a cell as synchronization reference in accordance with 5.8.6.2:

3> select the SLSSID included in the entry of configured sl-SyncConfigList corresponding to the concerned
frequency, that includes txParameters and does not include gnss-Sync;

3> select the slot(s) indicated by sI-SSB-TimeAllocation1;
1> else if triggered by NR sidelink communication and the UE has GNSS as the synchronization reference:
2> select SLSSID 0;
2> if sI-SSB-TimeAllocation3 is configured for the frequency used in SidelinkPreconfigNR:
3> select the slot(s) indicated by sI-SSB-TimeAllocation3,;
2> else:
3> select the slot(s) indicated by sl-SSB-TimeAllocation1;
1> else:
2> select the synchronisation reference UE (i.e. SyncRef UE) as defined in 5.8.6;

2> if the UE has a selected SyncRef UE and inCoverage in the MasterInformationBlockSidelink message
received from this UE is set to true; or

2> if the UE has a selected SyncRef UE and inCoverage in the MasterInformationBlockSidelink message
received from this UE is set to false while the SLSS from this UE is part of the set defined for out of
coverage, see TS 38.211 [16]:

3> select the same SLSSID as the SLSSID of the selected SyncRef UE;

3> select the slot in which to transmit the SLSS according to the sI-SSB-TimeAllocation1 or sI-SSB-
TimeAllocation2 included in the preconfigured sidelink parameters corresponding to the concerned
frequency, such that the timing is different from the SLSS of the selected SyncRef UE;
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2> else if the UE has a selected SyncRef UE and the SLSS from this UE was transmitted on the slot(s) indicated
sI-SSB-TimeAllocation3, which is configured for the frequency used in SidelinkPreconfigNR:

3> select SLSSID 337;
3> select the slot(s) indicated by sI-SSB-TimeAllocation2;
2> else if the UE has a selected SyncRef UE:

3> select the SLSSID from the set defined for out of coverage having an index that is 336 more than the
index of the SLSSID of the selected SyncRef UE, see TS 38.211 [16];

3> select the slot in which to transmit the SLSS according to sI-SSB-TimeAllocation1 or slI-SSB-
TimeAllocation2 included in the preconfigured sidelink parameters corresponding to the concerned
frequency, such that the timing is different from the SLSS of the selected SyncRef UE;

2> else (i.e. no SyncRef UE selected):
3> if the UE has not randomly selected an SLSSID:

4> randomly select, using a uniform distribution, an SLSSID from the set of sequences defined for out of
coverage except SLSSID 336 and 337, see TS 38.211 [16];

4> select the slot in which to transmit the SLSS according to the sI-SSB-TimeAllocation1 or sI-SSB-
TimeAllocation?2 (arbitrary selection between these) included in the preconfigured sidelink parameters
in SidelinkPreconfigNR corresponding to the concerned frequency;

5.8.5a Sidelink synchronisation information transmission for V2X sidelink
communication

5.8.5a.1 General

ILJ_EI Network

< SIB13/SIB14 acquisition

RRCReconfiguration

>

< SLSS& MasterInformationBlockSidelink

Figure 5.8.5a.1-1: Synchronisation information transmission for V2X sidelink communication, in
(partial) coverage

SLSS& MasterInformationBlockSidelink

>
SLSS& MasterInformationBlockSidelink

[=

Figure 5.8.5a.1-2: Synchronisation information transmission for V2X sidelink communication, out of
coverage

The purpose of this procedure is to provide synchronisation information to a UE.
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5.8.5a.2 Initiation

A UE capable of V2X sidelink communication initiates the transmission of SLSS and MasterInformationBlock-SL-V2X
according to the conditions and the procedures specified for V2X sidelink communication in subclause 5.10.7 of TS
36.331 [10].

NOTE 1: When applying the procedure in this subclause, SIB13 and SIB14 correspond to
SystemInformationBlockType21 and SystemInformationBlockType26 specified in TS 36.331 [10]
respectively

5.8.6 Sidelink synchronisation reference
5.8.6.1 General

The purpose of this procedure is to select a synchronisation reference and used when transmitting NR sidelink
communication.

5.8.6.2 Selection and reselection of synchronisation reference
The UE shall:

1> if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-
ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and
sl-SyncPriority is configured for the concerned frequency and set to gnbEnb:

2> select a cell as the synchronization reference source as defined in 5.8.6.3:

1> else if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-
ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12, and
sl-SyncPriority for the concerned frequency is not configured or is set to gnss, and GNSS is reliable in
accordance with TS 38.101-1 [15] and TS 38.133 [14]:

2> select GNSS as the synchronization reference source;

1> else if the frequency used for NR sidelink communication is included in PreconfigurationNR, and sl-
SyncPriority in SidelinkPreconfigNR is set to gnss and GNSS is reliable in accordance with TS 38.101-1 [15]
and TS 38.133 [14]:

2> select GNSS as the synchronization reference source;
1> else:

2> perform a full search (i.e. covering all subframes and all possible SLSSIDs) to detect candidate SLSS, in
accordance with TS 38.133 [14]

2> when evaluating the one or more detected SLSSIDs, apply layer 3 filtering as specified in 5.5.3.2 using the
preconfigured sl-filterCoefficient, before using the PSBCH-RSRP measurement results;

2> if the UE has selected a SyncRef UE:

3> if the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the minimum requirement TS 38.133
[14] by sl-SyncRefMinHyst and the strongest candidate SyncRef UE belongs to the same priority group as
the current SyncRef UE and the PSBCH-RSRP of the strongest candidate SyncRef UE exceeds the
PSBCH-RSRP of the current SyncRef UE by syncRefDiffHyst; or

3> if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement TS 38.133 [14] by
sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than the current
SyncRef UE; or

3> if GNSS becomes reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], and GNSS belongs
to a higher priority group than the current SyncRef UE; or

3> if a cell is detected and gNB/eNB (if sI-NbAsSync is set to true) belongs to a higher priority group than
the current SyncRef UE; or
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3> if the PSBCH-RSRP of the current SyncRef UE is less than the minimum requirement defined in TS
38.133 [14]:

4> consider no SyncRef UE to be selected;

2> if the UE has selected GNSS as the synchronization reference for NR sidelink communication:

3> if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS
38.133 [14] by sI-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than
GNSS; or

3> if GNSS becomes not reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14]:

4> consider GNSS not to be selected;

2> if the UE has selected cell as the synchronization reference for NR sidelink communication:

3> if the PSBCH-RSRP of the candidate SyncRef UE exceeds the minimum requirement defined in TS
38.133 [14] by sl-SyncRefMinHyst and the candidate SyncRef UE belongs to a higher priority group than
gNB/eNB; or

3> if the selected cell is not detected:

4> consider the cell not to be selected;

2> if the UE has not selected any synchronization reference:

3> if the UE detects one or more SLSSIDs for which the PSBCH-RSRP exceeds the minimum requirement
defined in TS 38.133 [14] by sI-SyncRefMinHyst and for which the UE received the corresponding
MasterInformationBlockSidelink message (candidate SyncRef UEs), or if the UE detects GNSS that is
reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14], or if the UE detects a cell, select a
synchronization reference according to the following priority group order:

4> if sl-SyncPriority corresponding to the concerned frequency is set to gnbEnb:

5>

5>

5>

5>

5>

5>

5>

UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the
MasterInformationBlockSidelink message received from this UE, is set to true, starting with the
UE with the highest PSBCH-RSRP result (priority group 1);

UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the
MasterInformationBlockSidelink message received from this UE, is set to false, starting with the
UE with the highest PSBCH-RSRP result (priority group 2);

GNSS that is reliable in accordance with TS 38.101-1 [15] and TS 38.133 [14] (priority group 3);

UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink
message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on
slot(s) indicated by sI-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP
result (priority group 4);

UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sI-SSB-
TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message
received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP result
(priority group 5);

UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink
message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP
result (priority group 5);

Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 6);

4> if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sI-NbAsSync is set to
true:

5>

UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink
message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on
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slot(s) indicated by sI-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP
result (priority group 1);

5> UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sI-SSB-
TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message
received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result
(priority group 2);

5> UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink
message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP
result (priority group 2);

5> the cell detecteted by the UE as defined in 5.8.6.3 (priority group 3);

5> UEs of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the
MasterInformationBlockSidelink message received from this UE, is set to true, starting with the
UE with the highest PSBCH-RSRP result (priority group 4);

5> UE of which SLSSID is part of the set defined for in coverage, and inCoverage, included in the
MasterInformationBlockSidelink message received from this UE, is set to false, starting with the
UE with the highest PSBCH-RSRP result (priority group 5);

5> Other UEs, starting with theUE with the highest S-RSRP result (priority group 6);

4> if sl-SyncPriority corresponding to the concerned frequency is set to gnss, and sI-NbAsSync is set to
false:

5> UEs of which SLSSID is 0, and inCoverage, included in the MasterInformationBlockSidelink
message received from this UE, is set to true, or of which SLSSID is 0 and SLSS is transmitted on
slot(s) indicated by sl-SSB-TimeAllocation3, starting with the UE with the highest PSBCH-RSRP
result (priority group 1);

5> UEs of which SLSSID is 0 and SLSS is not transmitted on slot(s) indicated by sI-SSB-
TimeAllocation3, and inCoverage, included in the MasterInformationBlockSidelink message
received from this UE, is set to false, starting with the UE with the highest PSBCHS-RSRP result
(priority group 2);

5> UEs of which SLSSID is 337 and inCoverage, included in the MasterInformationBlockSidelink
message received from this UE, is set to false, starting with the UE with the highest PSBCH-RSRP
result (priority group 2);

5> Other UEs, starting with the UE with the highest PSBCH-RSRP result (priority group 3);

NOTE: How the UE achieves subframe boundary alignment between V2X sidelink communication and NR
sidelink communication (if both are performed by the UE) is as specified in TS 38.213, clause 16.7.

5.8.6.3 Sidelink communication transmission reference cell selection

A UE capable of NR sidelink communication that is configured by upper layers to transmit NR sidelink communication
shall:

1> for the frequency used to transmit NR sidelink communication, select a cell to be used as reference for
synchronization in accordance with the following:

2> if the frequency concerns the primary frequency:
3> use the PCell or the serving cell as reference;

2> else if the frequency concerns a secondary frequency:
3> use the concerned SCell as reference;

2> else if the UE is in coverage of the concerned frequency:

3> use the DL frequency paired with the one used to transmit NR sidelink communication as reference;
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2> else (i.e., out of coverage on the concerned frequency):

3> use the PCell or the serving cell as reference, if needed;

5.8.7 Sidelink communication reception

A UE capable of NR sidelink communication that is configured by upper layers to receive NR sidelink communication
shall:

1> if the conditions for NR sidelink communication operation as defined in 5.8.2 are met:

2> if the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in
RRCReconfiguration message or sl-FreqInfoList included in SIB12:

3> if the UE is configured with sI-RxPool included in RRCReconfiguration message with reconfigwithSync
(i.e. handover):

4> configure lower layers to monitor sidelink control information and the corresponding data using the
pool of resources indicated by sI-RxPool,;

3> else if the cell chosen for NR sidelink communication transmission provides SIB12:

4> configure lower layers to monitor sidelink control information and the corresponding data using the
pool of resources indicated by sl-RxPool in SIB12;

2> else:

3> configure lower layers to monitor sidelink control information and the corresponding data using the pool
of resources that were preconfigured by sl-RxPool in SL-PreconfigurationNR, as defined in sub-clause
9.3;

5.8.8 Sidelink communication transmission

A UE capable of NR sidelink communication that is configured by upper layers to transmit NR sidelink communication
and has related data to be transmitted shall:

1> if the conditions for NR sidelink communication operation as defined in 5.8.2 are met:

2> if the frequency used for NR sidelink communication is included in sl-FreqInfoloAddModList in sl-
ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12:

3> if the UE is in RRC_CONNECTED and uses the frequency included in sl-ConfigDedicatedNR within
RRCReconfiguration message:

4> if the UE is configured with sI-ScheduledConfig:

5> if T310 for MCG or T311 is running; and if sI-TxPoolExceptional is included in sl-FreqInfoList for
the concerned frequency in SIB12 or included in sI-ConfigDedicatedNR in RRCReconfiguration;
or

5> if T316 is running; and if sI-TxPoolEXxceptional is included in sl-FreqInfoList for the concerned
frequency in SIB12 or included in sI-ConfigDedicatedNR in RRCReconfiguration; or

5> if T301 is running and the cell on which the UE initiated RRC connection re-establishment
provides SIB12 including sI-TxPoolExceptional for the concerned frequency; or

5> if T304 for MCG is running and the UE is configured with sl-TxPoolExceptional included in sl-
ConfigDedicatedNR for the concerned frequency in RRCReconfiguration:

6> configure lower layers to perform the sidelink resource allocation mode 2 based on random
selection using the pool of resources indicated by sI-TxPoolExceptional as defined in TS
38.321 [3];

5> else:
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6> configure lower layers to perform the sidelink resource allocation mode 1 for NR sidelink
communication;

5> if T311 is running, configure the lower layers to release the resources indicated by rrc-
ConfiguredSidelinkGrant (if any);

4> if the UE is configured with sI-UE-SelectedConfig:

5> if a result of sensing on the resources configured in sI-TxPoolSelectedNormal for the concerned
frequency included in sI-ConfigDedicatedNR within RRCReconfiguration is not available in
accordance with TS 38.214 [19];

6> if sI-TxPoolExceptional for the concerned frequency is included in RRCReconfiguration; or

6> if the PCell provides SIB12 including sl-TxPoolExceptional in sl-FreqInfoList for the
concerned frequency:

7> configure lower layers to perform the sidelink resource allocation mode 2 based on random
selection using the pool of resources indicated by sI-TxPoolExceptional as defined in TS
38.321 [3];

5> else, if the sI-TxPoolSelectedNormal for the concerned frequency is included in the sI-
ConfigDedicatedNR within RRCReconfiguration:

6> configure lower layers to perform the sidelink resource allocation mode 2 based on sensing (as
defined in TS 38.321 [3] and TS 38.214 [19]) using the resource pools indicated by si-
TxPoolSelectedNormal for the concerned frequency;

3> else:
4> if the cell chosen for NR sidelink communication transmission provides SIB12:

5> if SIB12 includes sl-TxPoolSelectedNormal for the concerned frequency, and a result of sensing on
the resources configured in the sl-TxPoolSelectedNormal is available in accordance with TS
38.214 [19]

6> configure lower layers to perform the sidelink resource allocation mode 2 based on sensing
using the pool of resources indicated by sl-TxPoolSelectedNormal for the concerned frequency
as defined in TS 38.321 [3];

5> else if SIB12 includes sI-TxPoolExceptional for the concerned frequency:

6> from the moment the UE initiates RRC connection establishment or RRC connection resume,
until receiving an RRCReconfiguration including sI-ConfigDedicatedNR, or receiving an
RRCRelease or an RRCReject; or

6> if a result of sensing on the resources configured in sl-TxPoolSelectedNormal for the concerned
frequency in SIB12 is not available in accordance with TS 38.214 [19]:

7> configure lower layers to perform the sidelink resource allocation mode 2 based on random
selection (as defined in TS 38.321 [3] and TS 38.214 [19]) using one of the resource pools
indicated by sI-TxPoolExceptional for the concerned frequency;

2> else:

3> configure lower layers to perform the sidelink resource allocation mode 2 based on sensing (as defined in
TS 38.321 [3] and TS 38.213 [13]) using the resource pool indicated by sI-TxPoolSelectedNormal in
SidelinkPreconfigNR for the concerned frequency.

The UE capable of NR sidelink communication that is configured by upper layers to transmit NR sidelink
communication shall perform sensing on all pools of resources which may be used for transmission of the sidelink
control information and the corresponding data. The pools of resources are indicated by SidelinkPreconfigNR, sl-
TxPoolSelectedNormal in sl-ConfigDedicatedNR, or sl-TxPoolSelectedNormal in SIB12 for the concerned frequency, as
configured above.
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5.8.9 Sidelink RRC procedure
5.8.9.1 Sidelink RRC reconfiguration
5.8.9.1.1 General

RRCReconfigurationSidelink

>
RRCReconfigurationCompleteSidelink

<

Figure 5.8.9.1.1-1: Sidelink RRC reconfiguration, successful
UE UE

RRCReconfigurationSidelink

>

< RRCReconfigurationFailureSidelink

Figure 5.8.9.1.1-2: Sidelink RRC reconfiguration, failure

The purpose of this procedure is to modify a PC5-RRC connection, e.g. to establish/modify/release sidelink DRBs, to
configure NR sidelink measurement and reporting, to configure sidelink CSI reference signal resources and CSI
reporting latency bound.

The UE may initiate the sidelink RRC reconfiguration procedure and perform the operation in sub-clause 5.8.9.1.2 on
the corresponding PC5-RRC connection in following cases:

- the release of sidelink DRBs associated with the peer UE, as specified in sub-clause 5.8.9.1a.1;
- the establishment of sidelink DRBs associated with the peer UE, as specified in sub-clause 5.8.9.1a.2;

- the modification for the parameters included in SLRB-Config of sidelink DRBs associated with the peer UE, as
specified in sub-clause 5.8.9.1a.2;

- the configuration of the peer UE to perform NR sidelink measurement and report.
- the configuration of the sidelink CSI reference signal resources and CSI reporting latency bound.

In RRC_CONNECTED, the UE applies the NR sidelink communications parameters provided in RRCReconfiguration
(if any). In RRC_IDLE or RRC_INACTIVE, the UE applies the NR sidelink communications parameters provided in
system information (if any). For other cases, UEs apply the NR sidelink communications parameters provided in
SidelinkPreconfigNR (if any). When UE performs state transition between above three cases, the UE applies the NR
sidelink communications parameters provided in the new state, after acquisition of the new configurations. Before
acquisition of the new configurations, UE continues applying the NR sidelink communications parameters provided in
the old state.

5.8.9.1.2 Actions related to transmission of RRCReconfigurationSidelink message
The UE shall set the contents of RRCReconfigurationSidelink message as follows:

1> for each sidelink DRB that is to be released, according to sub-clause 5.8.9.1a.1.1, due to configuration by sl-
ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or by upper layers:
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2> set the SLRB-PC5-ConfigIndex included in the slrb-ConfigToReleaseList corresponding to the sidelink DRB;

1> for each sidelink DRB that is to be established or modified, according to sub-clause 5.8.9.1a.2.1, due to receiving
sl-ConfigDedicatedNR, SIB12 or SidelinkPreconfigNR:

2> set the SLRB-Config included in the slrb-ConfigToAddModList, according to the received sl-
RadioBearerConfig and sI-RLC-BearerConfig corresponding to the sidelink DRB;

1> set the sl-MeasConfig as follows:

2> 1If the frequency used for NR sidelink communication is included in sl-FreqInfoToAddModList in sl-
ConfigDedicatedNR within RRCReconfiguration message or included in sl-ConfigCommonNR within SIB12:

3> if UE is in RRC_CONNECTED:

4> set the sI-MeasConfig according to stored NR sidelink measurement configuration information for this
destination;

3> if UE is in RRC_IDLE or RRC_INACTIVE:
4> set the sl-MeasConfig according to stored NR sidelink measurement received from SIB12;
2> else:
3> set the sl-MeasConfig according to the sl-MeasPreconfig in SidelinkPreconfigNR;
1> start timer T400 for the destination associated with the sidelink DRB;
1> set the sI-CSI-RS-Config;
1> set the sl-LatencyBoundCSI-Report,

NOTE 1: How to set the parameters included in sI-CSI-RS-Config and sl-LatencyBoundCSI-Report is up to UE
implementation.

The UE shall submit the RRCReconfigurationSidelink message to lower layers for transmission.
5.8.9.1.3 Reception of an RRCReconfigurationSidelink by the UE
The UE shall perform the following actions upon reception of the RRCReconfigurationSidelink:
1> if the RRCReconfigurationSidelink includes the sl-ResetConfig:
2> perform the sidelink reset configuration procedure as specified in 5.8.9.1.10;
1> if the RRCReconfigurationSidelink includes the slrb-ConfigToReleaseList:

2> for each SLRB-PC5-ConfigIndex value included in the slrb-ConfigToReleaseList that is part of the current UE
sidelink configuration;

3> perform the sidelink DRB release procedure, according to sub-clause 5.8.9.1a.1;
1> if the RRCReconfigurationSidelink includes the slrb-ConfigToAddModList:

2> for each slrb-PC5-ConfigIndex value included in the slrb-ConfigToAddModList that is not part of the current
UE sidelink configuration:

3> if sl-MappedQoS-FlowsToAddList is included:
4> apply the SL-PQFI included in sl-MappedQoS-FlowsToAddList;
3> perform the sidelink DRB addition procedure, according to sub-clause 5.8.9.1a.2;

2> for each slrb-PC5-ConfigIndex value included in the slrb-ConfigToAddModList that is part of the current UE
sidelink configuration:

3> if sl-MappedQoS-FlowsToAddList is included:
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4> add the SL-PQFT included in sI-MappedQoS-FlowsToAddList to the corresponding sidelink DRB;
3> if sl-MappedQoS-FlowsToReleaseList is included:

4> remove the SL-PQFTI included in sl-MappedQoS-FlowsToReleaseList from the corresponding sidelink
DRB;

3> if the sidelink DRB release conditions as described in sub-clause 5.8.9.1a.1.1 are met:
4> perform the sidelink DRB release procedure according to sub-clause 5.8.9.1a.1.2;
3> else if the sidelink DRB modification conditions as described in sub-clause 5.8.9.1a.2.1 are met:
4> perform the sidelink DRB modification procedure according to sub-clause 5.8.9.1a.2.2;
1> if the RRCReconfigurationSidelink message includes the sl-MeasConfig:
2> perform the sidelink measurement configuration procedure as specified in 5.8.10;
1> if the RRCReconfigurationSidelink message includes the sI-CSI-RS-Config:
2> apply the sidelink CSI-RS configuration;
1> if the RRCReconfigurationSidelink message includes the sI-LatencyBoundCSI-Report:
2> apply the configured sidelink CSI report latency bound;

1> if the UE is unable to comply with (part of) the configuration included in the RRCReconfigurationSidelink (i.e.
sidelink RRC reconfiguration failure):

2> continue using the configuration used prior to the reception of the RRCReconfigurationSidelink message;
2> set the content of the RRCReconfigurationFailureSidelink message;
3> submit the RRCReconfigurationFailureSidelink message to lower layers for transmission;
1> else:
2> set the content of the RRCReconfigurationCompleteSidelink message;
3> submit the RRCReconfigurationCompleteSidelink message to lower layers for transmission;

NOTE 1: When the same logical channel is configured with different RLC mode by another UE, the UE handles
the case as sidelink RRC reconfiguration failure.

5.8.9.1.4 Void
5.8.9.1.5 Void
5.8.9.1.6 Void
5.8.9.1.7 Void
5.8.9.1.8 Reception of an RRCReconfigurationFailureSidelink by the UE

The UE shall perform the following actions upon reception of the RRCReconfigurationFailureSidelink:
1> stop timer T400, if running;
1> continue using the configuration used prior to corresponding RRCReconfigurationSidelink message;
1> if UE is in RRC_CONNECTED:

2> perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3 or
sub-clause 5.10.15 in TS 36.331 [10];
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5.8.9.1.9 Reception of an RRCReconfigurationCompleteSidelink by the UE
The UE shall perform the following actions upon reception of the RRCReconfigurationCompleteSidelink:
1> stop timer T400, if running;
1> consider the configurations in the corresponding RRCReconfigurationSidelink message to be applied.
5.8.9.1.10 Sidelink reset configuration
The UE shall:
1> release/clear all current sidelink radio configuration of this destination;
1> release the sidelink DRBs of this destination, in according to sub-clause 5.8.9.1a.1;
1> reset the sidelink specific MAC of this destination.

NOTE: Sidelink radio configuration is not just the resource configuration but may include other configurations
included in the RRCReconfigurationSidelink message except the sidelink DRBs of this destination.

5.8.9.1a Sidelink radio bearer management
5.8.9.1a.1 Sidelink DRB release
5.8.9.1a.1.1 Sidelink DRB release conditions

For NR sidelink communication, a sidelink DRB release is initiated in the following cases:

1> for groupcast, broadcast and unicast, if slrb-Uu-ConfigIndex (if any) of the sidelink DRB is included in sI-
RadioBearerToReleaseList in slI-ConfigDedicatedNR; or

1> for groupcast and broadcast, if no sidelink QoS flow with data indicated by upper layers is mapped to the
sidelink DRB for transmission, which is (re)configured by receiving SIB12 or SidelinkPreconfigNR; or

1> for unicast, if no sidelink QoS flow with data indicated by upper layers is mapped to the sidelink DRB for
transmission, which is (re)configured by receiving SIB12 or SidelinkPreconfigNR, and if no sidelink QoS flow
mapped to the sidelink DRB, which is (re)configured by receiving RRCReconfigurationSidelink, has data; or

1> for unicast, if SLRB-PC5-ConfigIndex (if any) of the sidelink DRB is included in slrb-ConfigToReleaseList in
RRCReconfigurationSidelink or if sl-ResetConfig is included in RRCReconfigurationSidelink;

1> for unicast, when the corresponding PC5-RRC connection is released due to sidelink RLF being detected,
according to clause 5.8.9.3.

5.8.9.1a.1.2 Sidelink DRB release operations

For each sidelink DRB, whose sidelink DRB release conditions are met as in sub-clause 5.8.9.1a.1.1, the UE capable of
NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:

1> for groupcast and broadcast; or

1> for unicast, if the sidelink DRB release was triggered after the reception of the RRCReconfigurationSidelink
message; or

1> for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB release was
triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or
indicated by upper layers:

2> release the PDCP entity for NR sidelink communication associated with the sidelink DRB;
2> if SDAP entity for NR sidelink communication associated with this sidelink DRB is configured:

3> indicate the release of the sidelink DRB to the SDAP entity associated with this sidelink DRB (TS 37.324
[24], clause 5.3.3);
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2> release SDAP entities for NR sidelink communication, if any, that have no associated sidelink DRB as
specified in TS 37.324 [24] clause 5.1.2;
1> for groupcast and broadcast; or

1> for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB release was
triggered due to the configuration received within the sl-ConfigDedicatedNR:

2> for each sI-RLC-BearerConfigIndex included in the received sl-RLC-BearerToReleaseList that is part of the
current UE sidelink configuration:

3> release the RLC entity and the corresponding logical channel for NR sidelink communication, associated
with the sI-RLC-BearerConfigIndex.

1> for unicast, if the sidelink DRB release was triggered due to the reception of the RRCReconfigurationSidelink
message; or

1> for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB release was
triggered due to the configuration received within the SIB12, SidelinkPreconfigNR or indicated by upper layers:

2> release the RLC entity and the corresponding logical channel for NR sidelink communication associated with
the sidelink DRB;

2> perform the sidelink UE information procedure in sub-clause 5.8.3 for unicast if needed.
5.8.9.1a.2 Sidelink DRB addition/modification
5.8.9.1a.2.1 Sidelink DRB addition/modification conditions
For NR sidelink communication, a sidelink DRB addition is initiated only in the following cases:

1> if any sidelink QoS flow is (re)configured by sI-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR and is to be
mapped to one sidelink DRB, which is not established; or

1> if any sidelink QoS flow is (re)configured by RRCReconfigurationSidelink and is to be mapped to a sidelink
DRB, which is not established;

For NR sidelink communication, a sidelink DRB modification is initiated only in the following cases:

1> if any of the sidelink DRB related parameters is changed by sI-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR
or RRCReconfigurationSidelink for one sidelink DRB, which is established;

5.8.9.1a.2.2 Sidelink DRB addition/modification operations

For the sidelink DRB, whose sidelink DRB addition conditions are met as in sub-clause 5.8.9.1a.2.1, the UE capable of
NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:

1> for groupcast and broadcast; or

1> for unicast, if the sidelink DRB addition was trigggered due to the reception of the RRCReconfigurationSidelink
message; or

1> for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB addition was
triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR or
indicated by upper layers:

2> if an SDAP entity for NR sidelink communication associated with the destination and the cast type of the
sidelink DRB does not exist:

3> establish an SDAP entity for NR sidelink communication as specified in TS 37.324 [24] clause 5.1.1;

2> (re)configure the SDAP entity in accordance with the sI-SDAP-ConfigPC5 received in the
RRCReconfigurationSidelink or sI-SDAP-Config received in sl-ConfigDedicatedNR, SIB12,
SidelinkPreconfigNR, associated with the sidelink DRB;



Release 16 234 3GPP TS 38.331 V16.3.1 (2021-01)

2> establish a PDCP entity for NR sidelink communication and configure it in accordance with the sI-PDCP-
ConfigPC5 received in the RRCReconfigurationSidelink or sI-PDCP-Config received in sl-
ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with the sidelink DRB;

2> establish a RLC entity for NR sidelink communication and configure it in accordance with the sI-RLC-
ConfigPC5 received in the RRCReconfigurationSidelink or sI-RLC-Config received in sl-
ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, associated with sidelink DRB;

2> if this procedure was due to the reception of a RRCReconfigurationSidelink message:

3> configure the MAC entity with a logical channel in accordance with the sl-MAC-
LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink associated with the sidelink
DRB, and perform the sidelink UE information procedure in sub-caluse 5.8.3 for unicast if need;

2> else:

3> configure the MAC entity with a logical channel associated with the sidelink DRB, by assigning a new
logical channel identity, in accordance with the sI-MAC-LogicalChannelConfig received in the sl-
ConfigDedicatedNR, SIB12, SidelinkPreconfigNR.

NOTE 1: When a sidelink DRB addition is due to the configuration by RRCReconfigurationSidelink, it is up to UE
implementation to select the sidelink DRB configuration as necessary transmitting parameters for the
sidelink DRB, from the received sI-ConfigDedicatedNR (if in RRC_CONNECTED), SIB12 (if in
RRC_IDLE/INACTIVE), SidelinkPreconfigNR (if out of coverage) with the same RLC mode as the one
configured in RRCReconfigurationSidelink.

For the sidelink DRB, whose sidelink DRB modification conditions are met as in sub-clause 5.8.9.1a.2.1, the UE
capable of NR sidelink communication that is configured by upper layers to perform NR sidelink communication shall:

1> for groupcast and broadcast; or

1> for unicast, if the sidelink DRB modification was triggered due to the reception of the
RRCReconfigurationSidelink message; or

1> for unicast, after receiving the RRCReconfigurationCompleteSidelink message, if the sidelink DRB modification
was triggered due to the configuration received within the sl-ConfigDedicatedNR, SIB12 or
SidelinkPreconfigNR:

2> reconfigure the SDAP entity of the sidelink DRB, in accordance with the sI-SDAP-ConfigPC5 received in the
RRCReconfigurationSidelink or sl-SDAP-Config received in sl-ConfigDedicatedNR, SIB12,
SidelinkPreconfigNR, if included,;

2> reconfigure the PDCP entity of the sidelink DRB, in accordance with the sI-PDCP-ConfigPC5 received in
the RRCReconfigurationSidelink or sI-PDCP-Config received in sl-ConfigDedicatedNR, SIB12,
SidelinkPreconfigNR, if included,;

2> reconfigure the RLC entity of the sidelink DRB, in accordance with the sI-RLC-ConfigPC5 received in the
RRCReconfigurationSidelink or sl-RLC-Config received in sl-ConfigDedicatedNR, SIB12,
SidelinkPreconfigNR, if included,;

2> reconfigure the logical channel of the sidelink DRB, in accordance with the sI-MAC-
LogicalChannelConfigPC5 received in the RRCReconfigurationSidelink or sI-MAC-LogicalChannelConfig
received in sl-ConfigDedicatedNR, SIB12, SidelinkPreconfigNR, if included.

5.8.9.1a.3 Sidelink SRB release

The UE shall:
1> if a PC5-RRC connection release for a specific destination is requested by upper layers; or
1> if the sidelink radio link failure is detected for a specific destination:

2> release the PDCP entity, RLC entity and the logical channel of the sidelink SRB for PC5-RRC message of the
specific destination;

2> consider the PC5-RRC connection is released for the destination.
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1> if PC5-S transmission for a specific destination is terminated in upper layers:

2> release the PDCP entity, RLC entity and the logical channel of the sidelink SRB(s) for PC5-S message of the
specific destination;

5.8.9.1a.4 Sidelink SRB addition
The UE shall:
1> if transmission of PC5-S message for a specific destination is requested by upper layers for sidelink SRB:

2> establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-S message, as specified
in sub-clause 9.1.1.4;

1> if a PC5-RRC connection establishment for a specific destination is indicated by upper layers:

2> establish PDCP entity, RLC entity and the logical channel of a sidelink SRB for PC5-RRC message of the
specific destination, as specified in sub-clause 9.1.1.4;

2> consider the PC5-RRC connection is established for the destination.
5.8.9.2 Sidelink UE capability transfer
5.8.9.2.1 General

This clause describes how the UE compiles and transfers its sidelink UE capability information for unicast to the

initiating UE.

UECapabilityEnquirySidelink »|

UECapabilityInformationSidelink

<

Figure 5.8.9.2.1-1: Sidelink UE capability transfer

58.9.2.2 Initiation

The UE may initiate the sidelink UE capability transfer procedure upon indication from upper layer when it needs
(additional) UE radio access capability information.

5.8.9.2.3 Actions related to transmission of the UECapabilityEnquirySidelink by the UE
The initiating UE shall set the contents of UECapabilityEnquirySidelink message as follows:

1> include in UE radio access capabilities for sidelink within ue-CapabilityInformationSidelink, if needed,;

NOTE 1: It is up to initiating UE to decide whether ue-CapabilityInformationSidelink should be included.

1> set frequencyBandListFilterSidelink to include frequency bands for which the peer UE is requested to provide
supported bands and band combinations;

NOTE 2: The initiating UE is not allowed to send the UECapabilityEnquirySidelink message without including the
field frequencyBandListFilterSidelink.

1> submit the UECapabilityEnquirySidelink message to lower layers for transmission.
5.8.9.2.4 Actions related to reception of the UECapabilityEnquirySidelink by the UE
The peer UE shall set the contents of UECapabilityInformationSidelink message as follows:

1> include UE radio access capabilities for sidelink within ue-CapabilityInformationSidelink;
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1> compile a list of "candidate band combinations" only consisting of bands included in frequencyBandListFilter,
and prioritized in the order of frequencyBandListFilterSidelink (i.e. first include band combinations containing
the first-listed band, then include remaining band combinations containing the second-listed band, and so on).

1> include into supportedBandCombinationListSidelinkNR as many band combinations as possible from the list of
"candidate band combinations", starting from the first entry;

1> include the received frequencyBandListFilter in the field appliedFreqBandListFilter of the requested UE
capability;

1> submit the UECapabilityInformationSidelink message to lower layers for transmission.

NOTE: 1If the UE cannot include all band combinations due to message size or list size constraints, it is up to UE
implementation which band combinations it prioritizes.

5.8.9.3 Sidelink radio link failure related actions
The UE shall:

1> upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination
has been reached; or

1> upon T400 expiry for a specific destination; or

1> upon indication from sidelink MAC entity that the maximum number of consecutive HARQ DTX for a specific
destination has been reached; or

1> upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3 for a
specific destination:

2> consider sidelink radio link failure to be detected for this destination;

2> release the DRBs of this destination, in according to sub-clause 5.8.9.1a.1;

2> release the SRBs of this destination, in according to sub-clause 5.8.9.1a.3;

2> discard the NR sidelink communication related configuration of this destination;
2> reset the sidelink specific MAC of this destination;

2> consider the PC5-RRC connection is released for the destination;

2> indicate the release of the PC5-RRC connection to the upper layers for this destination (i.e. PC5 is
unavailable);

2> if UE is in RRC_CONNECTED:
3> perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3;

NOTE: It is up to UE implementation on whether and how to indicate to upper layers to maintain the keep-alive
procedure [55].

5894 Sidelink common control information

5.8.94.1 General

The sidelink common control information is carried by MasterInformationBlockSidelink. The sidelink common control
information may change at any transmission, i.e. neither a modification period nor a change notification mechanism is
used.

A UE configured to receive or transmit NR sidelink communication shall:
1> if the UE has a selected SyncRef UE, as specified in 5.8.6:

2> ensure having a valid version of the MasterInformationBlockSidelink message of that SyncRef UE;
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5.8.9.4.2 Actions related to reception of MasterinformationBlockSidelink message

Upon receiving MasterInformationBlockSidelink, the UE shall:

1>

apply the values included in the received MasterInformationBlockSidelink message.

5.8.9.4.3 Transmission of MasterinformationBlockSidelink message

The UE shall set the contents of the MasterInformationBlockSidelink message as follows:

1>

1>

1>

1>

1>

if in coverage on the frequency used for the NR sidelink communication as defined in TS 38.304 [20].
2> set inCoverage to true;
2> if tdd-UL-DL-ConfigurationCommon is included in the received SIBI:

3> set sl-TDD-Config to the value representing the same meaning as that is included in tdd-UL-DL-
ConfigurationCommon, as described in TS 38.213, clause 16.1 [13];

2> else:
3> set sI-TDD-Config to the value as specified in TS 38.213 [13], clause 16.1;

2> if syncInfoReserved is included in an entry of configured sl-SyncConfigList corresponding to the concerned
frequency from the received SIB12:

3> set reservedaBits to the value of syncInfoReserved in the received SIB12;
2> else:
3> set all bits in reservedBits to 0;

else if out of coverage on the frequency used for NR sidelink communication as defined in TS 38.304 [20]; and
the concerned frequency is included in sl-FreqInfoToAddModList in RRCReconfiguration or in sl-FreqInfoList
within SIB12, or the UE selects GNSS timing as the synchronization reference source:

2> set inCoverage to true;

2> set reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e.
sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);

2> set sI-TDD-Config to the value representing the same meaning as that is included in the corresponding field
included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SL-PreconfigurationNR
defined in 9.3) as described in TS 38.213, clause 16.1 [13];

else if out of coverage on the frequency used for NR sidelink communication as defined in TS 38.304 [20]; and
the UE selects GNSS as the synchronization reference and sl-SSB-TimeAllocation3 is not configured for the
frequency used in SidelinkPreconfigNR:

2> set inCoverage to true;

2> set reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e.
sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);

2> set sI-TDD-Config to the value representing the same meaning as that is included in the corresponding field
included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SL-PreconfigurationNR
defined in 9.3) as described in TS 38.213, clause 16.1 [13];

else if the UE has a selected SyncRef UE (as defined in 5.8.6):
2> set inCoverage to false;

2> set sI-TDD-Config and reservedBits to the value of the corresponding field included in the received
MasterInformationBlockSidelink;

else:
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2> set inCoverage to false;

2> set reservedBits to the value of the corresponding field included in the preconfigured sidelink parameters (i.e.
sl-PreconfigGeneral in SidelinkPreconfigNR defined in 9.3);

2> set slI-TDD-Config to the value representing the same meaning as that is included in the corresponding field
included in the preconfigured sidelink parameters (i.e. sl-PreconfigGeneral in SL-PreconfigurationNR
defined in 9.3) as described in TS 38.213, clause 16.1 [13];

1> set directFrameNumber and slotIndex according to the slot used to transmit the SLSS, as specified in 5.8.5.3;

1> submit the MasterInformationBlockSidelink to lower layers for transmission upon which the procedure ends;

5.8.9.5 Actions related to PC5-RRC connection release requested by upper layers
The UE shall:
1> if the PC5-RRC connection release for the specific destination is requested by upper layers:
2> discard the NR sidelink communication related configuration of this destination;
2> release the DRBs of this destination, in according to sub-clause 5.8.9.1a.1;
2> release the SRBs of this destination, in according to sub-clause 5.8.9.1a.3;
2> reset the sidelink specific MAC of this destination.

2> consider the PC5-RRC connection is released for the destination;
5.8.10 Sidelink measurement
5.8.10.1 Introduction

The UE may configure the associated peer UE to peform NR sidelink measurement and report on the corresponding
PC5-RRC connection in accordance with the NR sidelink measurement configuration for unicast by
RRCReconfigurationSidelink message.

The NR sidelink measurement configuration includes the following parameters for a PC5-RRC connection:

1. NR sidelink measurement objects: Object(s) on which the associated peer UE shall perform the NR sidelink
measurements.

- For NR sidelink measurement, a NR sidelink measurement object indicates the NR sidelink frequency of
reference signals to be measured.

2. NR sidelink reporting configurations: NR sidelink measurement reporting configuration(s) where there can be
one or multiple NR sidelink reporting configurations per NR sidelink measurement object. Each NR sidelink
reporting configuration consists of the following:

- Reporting criterion: The criterion that triggers the UE to send a NR sidelink measurement report. This can
either be periodical or a single event description.

- RS type: The RS that the UE uses for NR sidelink measurement results. In this release, only DMRS is
supported for NR sidelink measurement.

- Reporting format: The quantities that the UE includes in the measurement report. In this release, only RSRP
measurement is supported.

3. NRsidelink measurement identities: A list of NR sidelink measurement identities where each NR sidelink
measurement identity links one NR sidelink measurement object with one NR sidelink reporting configuration.
By configuring multiple NR sidelink measurement identities, it is possible to link more than one NR sidelink
measurement object to the same NR sidelink reporting configuration, as well as to link more than one NR
sidelink reporting configuration to the same NR sidelink measurement object. The NR sidelink measurement
identity is also included in the NR sidelink measurement report that triggered the reporting, serving as a
reference to the network.
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4.

NR sidelink quantity configurations: The NR sidelink quantity configuration defines the NR sidelink
measurement filtering configuration used for all event evaluation and related reporting, and for periodical
reporting of that NR sidelink measurement. In each configuration, different filter coefficients can be configured
for different NR sidelink measurement quantities.

Both UEs of the PC5-RRC connection maintains a NR sidelink measurement object list, a NR sidelink reporting
configuration list, and a NR sidelink measurement identities list according to signalling and procedures in this

specification.
5.8.10.2 Sidelink measurement configuration
5.8.10.2.1 General

The UE shall:

1>

1>

1>

1>

1>

1>

1>

if the received sI-MeasConfig includes the sI-MeasObjectToRemoveList in the RRCReconfigurationSidelink:
2> perform the sidelink measurement object removal procedure as specified in 5.8.10.2.4;

if the received sI-MeasConfig includes the sl-MeasObjectToAddModList in the RRCReconfigurationSidelink:
2> perform the sidelink measurement object addition/modification procedure as specified in 5.8.10.2.5;

if the received sl-MeasConfig includes the sl-ReportConfigloRemoveList in the RRCReconfigurationSidelink:
2> perform the sidelink reporting configuration removal procedure as specified in 5.8.10.2.6;

if the received sl-MeasConfig includes the sI-ReportConfigloAddModList in the RRCReconfigurationSidelink:
2> perform the sidelink reporting configuration addition/modification procedure as specified in 5.8.10.2.7;

if the received sI-MeasConfig includes the sI-QuantityConfig in the RRCReconfigurationSidelink:

2> perform the sidelink quantity configuration procedure as specified in 5.8.10.2.8;

if the received sI-MeasConfig includes the sI-MeasIdToRemoveList in the RRCReconfigurationSidelink:

2> perform the sidelink measurement identity removal procedure as specified in 5.8.10.2.2;

if the received sI-MeasConfig includes the sl-MeasIdToAddModList in the RRCReconfigurationSidelink:

2> perform the sidelink measurement identity addition/modification procedure as specified in 5.8.10.2.3;

5.8.10.2.2 Sidelink measurement identity removal

The UE shall:

1>

for each sl-MeasId included in the received sl-MeasIdToRemoveList that is part of the current UE configuration
in VarMeasConfigSL:

2> remove the entry with the matching sl-MeasId from the sI-MeasIdList within the VarMeasConfigSL;

2> remove the NR sidelink measurement reporting entry for this sl-Measld from the VarMeasReportListSL, if
included;

2> stop the periodical reporting timer and reset the associated information (e.g. sl-TimeToTrigger) for this sl-
Measld.

NOTE: The UE does not consider the message as erroneous if the sl-MeasIdToRemoveList includes any sl-

Measld value that is not part of the current UE configuration.

5.8.10.2.3 Sidelink measurement identity addition/modification

The UE shall:

1>

for each sl-MeasId included in the received sl-MeasIldToAddModList:
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2> if an entry with the matching sl-MeaslId exists in the sI-MeasIdList within the VarMeasConfigSL:
3> replace the entry with the value received for this sl-MeaslId,;
2> else:
3> add a new entry for this sI-MeasId within the VarMeasConfigSL;
2> remove the measurement reporting entry for this sl-MeasId from the VarMeasReportListSL, if included;

2> stop the periodical reporting timer and reset the associated information (e.g. sl-TimeToTrigger) for this sl-
Measld,

5.8.10.2.4 Sidelink measurement object removal
The UE shall:

1> for each sl-MeasObjectld included in the received sl-MeasObjectToRemoveList that is part of sl-MeasObjectList
in VarMeasConfigSL:

2> remove the entry with the matching sl-MeasObjectld from the sl-MeasObjectList within the
VarMeasConfigSL;

2> remove all sI-MeasId associated with this sI-MeasObjectId from the sI-MeasIdList within the
VarMeasConfigSL, if any;

2> if a sI-MeasId is removed from the sl-MeasIdList:
3> remove the measurement reporting entry for this sl-MeasId from the VarMeasReportListSL, if included,;

3> stop the periodical reporting timer and reset the associated information (e.g. sl-TimeToTrigger) for this sl-
Measld.

NOTE: The UE does not consider the message as erroneous if the sl-MeasObjectIoRemoveList includes any sl-
MeasObjectId value that is not part of the current UE configuration.

5.8.10.2.5 Sidelink measurement object addition/modification
The UE shall:
1> for each sl-MeasObjectId included in the received sl-MeasObjectToAddModList:

2> if an entry with the matching sl-MeasObjectld exists in the sl-MeasObjectList within the VarMeasConfigSL,
for this entry:

3> reconfigure the entry with the value received for this sl-MeasObject;
2> else:
3> add a new entry for the received sl-MeasObject to the sI-MeasObjectList within VarMeasConfigSL.
5.8.10.2.6 Sidelink reporting configuration removal
The UE shall:

1> for each sl-ReportConfigld included in the received sl-ReportConfigloRemoveList that is part of the current UE
configuration in VarMeasConfigSL:

2> remove the entry with the matching sl-ReportConfigld from the sl-ReportConfigList within the
VarMeasConfigSL;

2> remove all sI-Measld associated with the sl-ReportConfigld from the sl-MeasIdList within the
VarMeasConfigSL, if any;

2> if a sl-Measld is removed from the sl-MeasIdList:

3> remove the measurement reporting entry for this sl-MeasId from the VarMeasReportListSL, if included,;
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3> stop the periodical reporting timer and reset the associated information (e.g. sl-TimeToTrigger) for this sl-
Measld.

NOTE: The UE does not consider the message as erroneous if the sl-ReportConfigToRemoveList includes any sl-
ReportConfigld value that is not part of the current UE configuration.

5.8.10.2.7 Sidelink reporting configuration addition/modification
The UE shall:
1> for each sl-ReportConfigld included in the received sl-ReportConfigToAddModList:

2> if an entry with the matching sl-ReportConfigld exists in the sI-ReportConfigList within the
VarMeasConfigSL, for this entry:

3> reconfigure the entry with the value received for this sl-ReportConfig;

3> for each sl-Measld associated with this sl-ReportConfigld included in the sI-MeasIdList within the
VarMeasConfigSL, if any:

4> remove the measurement reporting entry for this sl-MeasId from the VarMeasReportListSL, if
included;

4> stop the periodical reporting timer and reset the associated information (e.g. sl-TimeToTrigger) for this
sl-Measld,

2> else:
3> add a new entry for the received sl-ReportConfig to the sl-ReportConfigList within the VarMeasConfigSL.
5.8.10.2.8 Sidelink quantity configuration
The UE shall:
1> for each received sl-QuantityConfig:

2> set the corresponding parameter(s) in sl-QuantityConfig within VarMeasConfigSL to the value of the received
sl-QuantityConfig parameter(s);

1> for each sl-Measld included in the sl-MeasIdList within VarMeasConfigSL:
2> remove the measurement reporting entry for this sl-MeasId from the VarMeasReportListSL, if included;

2> stop the periodical reporting timer and reset the associated information (e.g. sl-TimeToTrigger) for this sl-
Measld.

5.8.10.3 Performing NR sidelink measurements

5.8.10.3.1 General

A UE shall derive NR sidelink measurement results by measuring one or multiple DMRS associated per PC5-RRC
connection as configured by the peer UE associated, as described in 5.8.10.3.2. For all NR sidelink measurement results
the UE applies the layer 3 filtering as specified in sub-clause 5.5.3.2, before using the measured results for evaluation of
reporting criteria and measurement reporting. In this release, only NR sidelink RSRP can be configured as trigger
quantity and reporting quantity.

The UE shall:
1> for each sl-MeaslId included in the sI-MeasIdList within VarMeasConfigSL:
2> if the sl-MeasObject is associated to NR sidelink and the sI-RS-Type is set to dmrs:

3> derive the layer 3 filtered NR sidelink measurement result based on DMRS for the trigger quantity and
each measurement quantity indicated in sl-ReportQuantity using parameters from the associated slI-
MeasObject, as described in 5.8.10.3.2.

2> perform the evaluation of reporting criteria as specified in 5.8.10.4.
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5.8.10.3.2 Derivation of NR sidelink measurement results

The UE may be configured by the peer UE associated to derive NR sidelink RSRP measurement results per PC5-RRC
connection associated to the NR sidelink measurement objects based on parameters configured in the sl-MeasObject
and in the sl-ReportConfig.

The UE shall:
1> for each NR sidelink measurement quantity to be derived based on NR sidelink DMRS:

2> derive the corresponding measurement of NR sidelink frequency indicated quantity based on DMRS as
described in TS 38.215 [9] in the concerned sl-MeasObject;

2> apply layer 3 filtering as described in 5.5.3.2;
5.8.10.4 Sidelink measurement report triggering
5.8.10.4.1 General
The UE shall:
1> for each sl-MeasId included in the sl-MeasIdList within VarMeasConfigSL.:

2> if the sl-ReportType is set to sl-EventTriggered and if the entry condition applicable for this event, i.e. the
event corresponding with the sl-EventId of the corresponding sl-ReportConfig within VarMeasConfigSL, is
fulfilled for NR sidelink frequency for all NR sidelink measurements after layer 3 filtering taken during slI-
TimeToTrigger defined for this event within the VarMeasConfigSL, while the VarMeasReportListSL does not
include a NR sidelink measurement reporting entry for this sl-MeasId (a first NR sidelink frequency triggers
the event):

3> include a NR sidelink measurement reporting entry within the VarMeasReportListSL for this sl-Measld;
3> set the sl-NumberOfReportsSent defined within the VarMeasReportListSL for this sI-MeasId to 0;

3> include the concerned NR sidelink frequency in the sl-FrequencyTriggeredList defined within the
VarMeasReportListSL for this sI-MeasId;

3> initiate the NR sidelink measurement reporting procedure, as specified in 5.8.10.5;

2> else if the sl-ReportType is set to sl-EventTriggered and if the entry condition applicable for this event, i.e. the
event corresponding with the sl-EventId of the corresponding sI-ReportConfig within VarMeasConfigSL, is
fulfilled for NR sidelink frequency not included in the sl-FrequencyTriggeredList for all NR sidelink
measurements after layer 3 filtering taken during sI-TimeToTrigger defined for this event within the
VarMeasConfigSL (a subsequent NR sidelink frequency triggers the event):

3> set the sl-NumberOfReportsSent defined within the VarMeasReportListSL for this sl-Measld to 0;

3> include the concerned NR sidelink frequency in the sl-FrequencyTriggeredList defined within the
VarMeasReportListSL for this sl-Measld;

3> initiate the NR sidelink measurement reporting procedure, as specified in 5.8.10.5;

2> else if the sl-ReportType is set to sl-EventTriggered and if the leaving condition applicable for this event is
fulfilled for NR sidelink frequency included in the sl-FrequencyTriggeredList defined within the
VarMeasReportListSL for this sI-MeasId for all NR sidelink measurements after layer 3 filtering taken during
sl-TimeToTrigger defined within the VarMeasConfigSL for this event:

3> remove the concerned NR sidelink frequency in the sl-FrequencyTriggeredList defined within the
VarMeasReportListSL for this sI-MeasId;

3> if sl-ReportOnLeave is set to true for the corresponding reporting configuration:
4> initiate the NR sidelink measurement reporting procedure, as specified in 5.8.10.5;

3> if the sl-FrequencyTriggeredList defined within the VarMeasReportListSL for this sl-MeasId is empty:
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4> remove the NR sidelink measurement reporting entry within the VarMeasReportListSL for this sl-
Measld,;
4> stop the periodical reporting timer for this sl-MeasId, if running;
2> if sl-ReportType is set to sl-Periodical and if a (first) NR sidelink measurement result is available:
3> include a NR sidelink measurement reporting entry within the VarMeasReportListSL for this sl-Measld;
3> set the sl-NumberOfReportsSent defined within the VarMeasReportListSL for this sI-MeasId to 0;

3> initiate the NR sidelink measurement reporting procedure, as specified in 5.8.10.5, immediately after the
quantity to be reported becomes available for the NR sidelink frequency:

2> upon expiry of the periodical reporting timer for this sl-MeasId:
3> initiate the NR sidelink measurement reporting procedure, as specified in 5.8.10.5.
5.8.10.4.2 Event S1 (Serving becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition S1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition S1-2, as specified below, is fulfilled;

1> for this NR sidelink measurement, consider the NR sidelink frequency corresponding to the associated sl-
MeasObject associated with this event.

Inequality S1-1 (Entering condition)

Ms — Hys > Thresh

Inequality S1-2 (Leaving condition)

Ms + Hys < Thresh

The variables in the formula are defined as follows:
Ms is the NR sidelink measurement result of the NR sidelink frequency, not taking into account any offsets.
Hys is the hysteresis parameter for this event (i.e. sl-Hysteresis as defined within sl-ReportConfig for this event).
Thresh is the threshold parameter for this event (i.e. sI-Threshold as defined within sI-ReportConfig for this event).
Ms is expressed in dBm in case of RSRP.
Hys is expressed in dB.
Thresh is expressed in the same unit as Ms.

5.8.10.4.3 Event S2 (Serving becomes worse than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition S2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition S2-2, as specified below, is fulfilled;

1> for this NR sidelink measurement, consider the NR sidelink frequency indicated by the sl-MeasObject associated
to this event.

Inequality S2-1 (Entering condition)
Ms + Hys < Thresh

Inequality S2-2 (Leaving condition)
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Ms — Hys > Thresh

The variables in the formula are defined as follows:

Ms is the NR sidelink measurement result of the NR sidelink frequency, not taking into account any offsets.

Hys is the hysteresis parameter for this event (i.e. sl-Hysteresis as defined within sI-ReportConfig for this event).

Thresh is the threshold parameter for this event (i.e. s2-Threshold as defined within sI-ReportConfig for this event).

Ms is expressed in dBm in case of RSRP.

Hys is expressed in dB.

Thresh is expressed in the same unit as Ms.

5.8.10.5 Sidelink measurement reporting

5.8.10.5.1 General

3

MeasurementReportSidelink

>

Figure 5.8.10.5.1-1: NR sidelink measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to the peer UE associated.

For the sl-MeasId for which the NR sidelink measurement reporting procedure was triggered, the UE shall set the sI-
MeasResults within the MeasurementReportSidelink message as follows:

1>

1>

1>

1>

1>

1>

1>

set the sI-MeasId to the measurement identity that triggered the NR sidelink measurement reporting;

if the sl-ReportConfig associated with the sI-MeasId that triggered the NR sidelink measurement reporting is set
to sl-EventTriggered or sl-Periodical:

2> set sl-ResultDMRS within sI-MeasResult to include the NR sidelink DMRS based quantity indicated in the sI-
ReportQuantity within the concerned sl-ReportConfig;

increment the sl-NumberOfReportsSent as defined within the VarMeasReportListSSL for this sl-Measld by 1;
stop the periodical reporting timer, if running;

if the sl-NumberOfReportsSent as defined within the VarMeasReportListSL for this sl-Measld is less than the sl-
ReportAmount as defined within the corresponding si-ReportConfig for this sl-MeaslId:

2> start the periodical reporting timer with the value of sl-Reportinterval as defined within the corresponding sli-
ReportConfig for this sl-Measld;

else:

2> if the sl-ReportType is set to sl-Periodical:
3> remove the entry within the VarMeasReportListSL for this sl-Measld;
3> remove this sI-MeasId from the sl-MeasIdList within VarMeasConfigSL;

submit the MeasurementReportSidelink message to lower layers for transmission, upon which the procedure
ends.
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5.8.11 Zone identity calculation

The UE shall determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulae, if sI-
ZoneConlfig is configured:

x;= Floor (x / L) Mod 64;
y:1= Floor (y/ L) Mod 64;
Zone_id =y, * 64 + x;.
The parameters in the formulae are defined as follows:
L is the value of sl-ZoneLength included in sl-ZoneConfig;

x is the geodesic distance in longitude between UE's current location and geographical coordinates (0, 0) according
to WGS84 model [58] and it is expressed in meters;

y is the geodesic distance in latitude between UE's current location and geographical coordinates (0, 0) according to
WGS84 model [58] and it is expressed in meters.

NOTE: How the calculated zone_id is used is specified in TS 38.321 [3].

5.8.12 DFN derivation from GNSS

When the UE selects GNSS as the synchronization reference source, the DFN, the subframe number within a frame and
slot number within a frame used for NR sidelink communication are derived from the current UTC time, by the
following formulae:

DFN= Floor (0.1*(Tcurrent —Tref-OffsetDFN)) mod 1024
SubframeNumber= Floor (Tcurrent —Tref-OffsetDFN) mod 10
SlotNumber= Floor ((Tcurrent —Tref—OffsetDFN)*2") mod (10*2")
Where:
Tcurrent is the current UTC time that obtained from GNSS. This value is expressed in milliseconds;

Tref is the reference UTC time 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Thursday,
December 31, 1899 and Friday, January 1, 1900). This value is expressed in milliseconds;

OffsetDFN is the value sl-OffsetDFN if configured, otherwise it is zero. This value is expressed in milliseconds.
p=0/1/2/3 corresponding to the 15/30/60/120 kHz of SCS for SL, respectively.

NOTE 1: In case of leap second change event, how UE obtains the scheduled time of leap second change to adjust
Tcurrent correspondingly is left to UE implementation. How UE handles to avoid the sudden
discontinuity of DFN is left to UE implementation.
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NOTE 2:Void.6 Protocol data units, formats and parameters (ASN.1)

6.1 General

6.1.1 Introduction

The contents of each RRC message is specified in sub-clause 6.2 using ASN.1 to specify the message syntax and using tables when needed to provide further detailed information
about the fields specified in the message syntax. The syntax of the information elements that are defined as stand-alone abstract types is further specified in a similar manner in
sub-clause 6.3.

Usage of the text "Network always configures the UE with a value for this field" in the field description indicates that the network has to provide a value for the field in this or in
a previous message based on delta configuration (for an optional field with Need M). It does not imply a mandatory presence of the field.

6.1.2 Need codes and conditions for optional downlink fields

The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as OPTIONAL in the abstract notation (ASN.1), is specified by means of
comment text tags attached to the OPTIONAL statement in the abstract syntax. All comment text tags are available for use in the downlink direction only. The meaning of each
tag is specified in table 6.1.2-1.

If conditions are used, a conditional presence table is provided for the message or information element specifying the need of the field for each condition case. The table also
specifies whether UE maintains or releases the value in case the field is absent. The conditions clarify what the UE may expect regarding the setting of the message by the
network. Violation of conditions is regarded as invalid network behaviour, which the UE is not required to cope with. Hence the general error handling defined in 10.4 does not
apply in case a field is absent although it is mandatory according to the CondC or CondM condition.

For guidelines on the use of need codes and conditions, see Annex A.6 and A.7.
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Table 6.1.2-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation

Meaning

Cond conditionTag

Conditionally present
Presence of the field is specified in a tabular form following the ASN.1 segment.

CondC conditionTag

Configuration condition
Presence of the field is conditional to other configuration settings.

CondM conditionTag

Message condition
Presence of the field is conditional to other fields included in the message.

Need S

Specified
Used for (configuration) fields, whose field description or procedure specifies the UE behavior performed upon receiving a
message with the field absent (and not if field description or procedure specifies the UE behavior when field is not configured).

Need M

Maintain
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE
maintains the current value.

Need N

No action (one-shot configuration that is not maintained)
Used for (configuration) fields that are not stored and whose presence causes a one-time action by the UE. Upon receiving
message with the field absent, the UE takes no action.

Need R

Release
Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE
releases the current value.

NOTE: In this version of the specification, the condition tags CondC and CondM are not used.

Any field with Need M or Need N in system information shall be interpreted as Need R.

The need code used within a CondX definition only applies for the case (part of the condition) where it is defined: A condition may have different need codes for different parts of

the condition. In particular, the CondX definition may contain the following "otherwise the field is absent" parts:

"Otherwise, the field is absent": The field is not relevant or should not be configured when this part of the condition applies. In particular, the UE behaviour is not defined
when the field is configured via another part of the condition and is reconfigured to this part of the condition. A need code is not provided when the transition from another
part of the condition to this part of the condition is not supported, when the field clearly is a one-shot or there is no difference whether UE maintains or releases the value

(e.g., in case the field is mandatory present according to the other part of the condition).

- "Otherwise, the field is absent, Need R": The field is released if absent when this part of the condition applies. This handles UE behaviour in case the field is configured
via another part of the condition and this part of the condition applies (which means that network can assume UE releases the field if this part of the condition is valid).

- "Otherwise, the field is absent, Need M": The UE retains the field if it was already configured when this part of the condition applies. This means the network cannot

release the field , but UE retains the previously configured value.

Use of different Need codes in different parts of a condition should be avoided.

For downlink messages, the need codes, conditions and ASN.1 defaults specified for a particular (child) field only apply in case the (parent) field including the particular field is

present. Thus, if the parent is absent the UE shall not release the field unless the absence of the parent field implies that.




Release 16 248 3GPP TS 38.331 V16.3.1 (2021-01)

For (parent) fields without need codes in downlink messages, if the parent field is absent, UE shall follow the need codes of the child fields. Thus, if parent field is absent, the
need code of each child field is followed (i.e. Need R child fields are released, Need M child fields are not modified and the actions for Need S child fields depend on the
specified conditions of each field). Examples of (parent) fields in downlink messages without need codes where this rule applies are:

- nonCriticalExtension fields at the end of a message using empty SEQUENCE extension mechanism,
- groups of non-critical extensions using double brackets (referred to as extension groups), and
- non-critical extensions at the end of a message or at the end of a structure, contained in a BIT STRING or OCTET STRING (referred to as parent extension fields).

The handling of need codes as specified in the previous is illustrated by means of an example, as shown in the following ASN.1.

-- /example/ ASN1START

RRCMessage-IEs ::= SEQUENCE {
fieldl InformationElementl OPTIONAL, Need
field2 InformationElement2 OPTIONAL, Need
nonCriticalExtension RRCMessage-v1570-IEs OPTIONAL

}

RRCMessage-1570-IEs ::= SEQUENCE {
field3 InformationElement3 OPTIONAL, Need
nonCriticalExtension RRCMessage-v1640-IEs OPTIONAL

}

RRCMessage-v1640-IEs ::= SEQUENCE {
field4 InformationElement4 OPTIONAL, Need
nonCriticalExtension SEQUENCE {} OPTIONAL

}

InformationElementl ::= SEQUENCE {
field11 InformationElementll OPTIONAL, Need
field12 InformationElement12 OPTIONAL, Need
ceey
[[
field13 InformationElement13 OPTIONAL, Need
field14 InformationElement14 OPTIONAL Need
1]

}

InformationElement2 ::= SEQUENCE {
field21 InformationElementll OPTIONAL, Need

}

-- ASN1STOP

The handling of need codes as specified in the previous implies that:
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if field1 in RRCMessage-IEs is absent, UE does not modify any child fields configured within field1 (regardless of their need codes);

if field2 in RRCMessage-IEs is absent, UE releases the field2 (and also its child field field21);

if field1 or field2 in RRCMessage-IEs is present, UE retains or releases their child fields according to the child field presence conditions;

if field1 in RRCMessage-IEs is present but the extension group containing field13 and field14 is absent, the UE releases field13 but does not modify field14,;

if nonCriticalExtension defined by IE RRCMessage-v1570-IEs is absent, the UE does not modify field3 but releases field4;

6.1.3 General rules

In the ASN.1 of this specification, the first bit of a bit string refers to the leftmost bit, unless stated otherwise.

Upon reception of a list not using ToAddModList and ToReleaseList structure, the UE shall delete all entries of the list currently in the UE configuration before applying the
received list and shall consider each entry as newly created. This applies also to lists whose size is extended (i.e. with a second list structure in the ASN.1 comprising additional
entries). This implies that Need M should not be used for fields in the entries of these lists; if used, UE will handle such fields equivalent to a Need R.

6.2

RRC messages

6.2.1  General message structure

NR-RRC-Definitions

This ASN.1 segment is the start of the NR RRC PDU definitions.

-- ASN1START
-- TAG-NR-RRC-DEFINITIONS-START

NR-RRC-Definitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

-- TAG-NR-RRC-DEFINITIONS-STOP
-- ASN1STOP

BCCH-BCH-Message

The BCCH-BCH-Message class is the set of RRC messages that may be sent from the network to the UE via BCH on the BCCH logical channel.

-- ASN1START
-- TAG-BCCH-BCH-MESSAGE-START

BCCH-BCH-Message ::= SEQUENCE {
message BCCH-BCH-MessageType
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}
BCCH-BCH-MessageType ::= CHOICE {
mib MIB,
messageClassExtension SEQUENCE {}
}

-- TAG-BCCH-BCH-MESSAGE-STOP
-- ASN1STOP

— BCCH-DL-SCH-Message

The BCCH-DL-SCH-Message class is the set of RRC messages that may be sent from the network to the UE via DL-SCH on the BCCH logical channel.

-- ASN1START
-- TAG-BCCH-DL-SCH-MESSAGE-START

BCCH-DL-SCH-Message ::= SEQUENCE {
message BCCH-DL-SCH-MessageType
}
BCCH-DL-SCH-MessageType ::= CHOICE {
cl CHOICE {
systemInformation SystemInformation,
systemInformationBlockTypel SIB1
}
messageClassExtension SEQUENCE {}
}

-- TAG-BCCH-DL-SCH-MESSAGE-STOP
-- ASN1STOP

- DL-CCCH-Message

The DL-CCCH-Message class is the set of RRC messages that may be sent from the Network to the UE on the downlink CCCH logical channel.

-- ASN1START
-- TAG-DL-CCCH-MESSAGE-START

DL-CCCH-Message ::= SEQUENCE {
message DL-CCCH-MessageType
}
DL-CCCH-MessageType ::= CHOICE {
cl CHOICE {
rrcReject RRCReject,
rrcSetup RRCSetup,
spare2 NULL,

sparel NULL
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+
messageClassExtension SEQUENCE {}

}

-- TAG-DL-CCCH-MESSAGE-STOP
-- ASN1STOP

- DL-DCCH-Message

The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.

-- ASN1START
-- TAG-DL-DCCH-MESSAGE-START

DL-DCCH-Message ::= SEQUENCE {
message DL-DCCH-MessageType
}
DL-DCCH-MessageType ::= CHOICE {
cl CHOICE {
rrcReconfiguration RRCReconfiguration,
rrcResume RRCResume,
rrcRelease RRCRelease,
rrcReestablishment RRCReestablishment,
securityModeCommand SecurityModeCommand,
dlInformationTransfer DLInformationTransfer,
ueCapabilityEnquiry UECapabilityEnquiry,
counterCheck CounterCheck,
mobilityFromNRCommand MobilityFromNRCommand,
dlDedicatedMessageSegment-ri16 DLDedicatedMessageSegment-ri6,
ueInformationRequest-ri16 UEInformationRequest-ri6,
dlInformationTransferMRDC-r16 DLInformationTransferMRDC-r16,

loggedMeasurementConfiguration-r16 LoggedMeasurementConfiguration-ri6,
spare3 NULL, spare2 NULL, sparel NULL

+
messageClassExtension  SEQUENCE {}

}

-- TAG-DL-DCCH-MESSAGE-STOP
-- ASN1STOP

- PCCH-Message

The PCCH-Message class is the set of RRC messages that may be sent from the Network to the UE on the PCCH logical channel.

-- ASN1START
-- TAG-PCCH-PCH-MESSAGE-START

PCCH-Message ::= SEQUENCE {
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message PCCH-MessageType
}
PCCH-MessageType ::= CHOICE {
cl CHOICE {
paging Paging,
sparel NULL
}
messageClassExtension SEQUENCE {}
}

-- TAG-PCCH-PCH-MESSAGE-STOP
-- ASN1STOP

- UL-CCCH-Message

The UL-CCCH-Message class is the set of 48-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH logical channel.

-- ASN1START
-- TAG-UL-CCCH-MESSAGE-START

UL-CCCH-Message ::= SEQUENCE {
message UL-CCCH-MessageType
}
UL-CCCH-MessageType ::= CHOICE {
cl CHOICE {
rrcSetupRequest RRCSetupRequest,
rrcResumeRequest RRCResumeRequest,
rrcReestablishmentRequest RRCReestablishmentRequest,
rrcSystemInfoRequest RRCSystemInfoRequest
}
messageClassExtension SEQUENCE {}
}

-- TAG-UL-CCCH-MESSAGE-STOP
-- ASN1STOP

— UL-CCCH1-Message

The UL-CCCH1-Message class is the set of 64-bits RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.

-- ASN1START
-- TAG-UL-CCCH1-MESSAGE-START

UL-CCCH1-Message ::= SEQUENCE {
message UL-CCCH1-MessageType



Release 16 253

}
UL-CCCH1-MessageType ::= CHOICE {
cl CHOI
rrcResumeRequestl
spare3 NULL,
spare2 NULL,
sparel NULL
}
messageClassExtension SEQUENCE {}
}

-- TAG-UL-CCCH1-MESSAGE-STOP
-- ASN1STOP

UL-DCCH-Message

The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.

-- ASN1START
-- TAG-UL-DCCH-MESSAGE-START
UL-DCCH-Message ::= SEQUENCE
message UL-D
}
UL-DCCH-MessageType = CHOICE {
cl CHOI
measurementReport
rrcReconfigurationComplete
rrcSetupComplete
rrcReestablishmentComplete
rrcResumeComplete
securityModeComplete
securityModeFailure

ulInformationTransfer
locationMeasurementIndication
ueCapabilityInformation
counterCheckResponse
ueAssistanceInformation
failureInformation
ulInformationTransferMRDC
scgFailureInformation
scgFailureInformationEUTRA
}
messageClassExtension
c2

CHOI

ulDedicatedMessageSegment-ri6

dedicatedSIBRequest-ri16
mcgFailureInformation-ri6

3GPP TS 38.331 V16.3.1 (2021-01)

CE {
RRCResumeRequestl,

{
CCH-MessageType

CE {

MeasurementReport,
RRCReconfigurationComplete,
RRCSetupComplete,
RRCReestablishmentComplete,
RRCResumeComplete,
SecurityModeComplete,
SecurityModeFailure,
ULInformationTransfer,
LocationMeasurementIndication,
UECapabilityInformation,
CounterCheckResponse,
UEAssistanceInformation,
FailureInformation,
ULInformationTransferMRDC,
SCGFailureInformation,
SCGFailureInformationEUTRA

CE {

CHOICE {
ULDedicatedMessageSegment-ri6,
DedicatedSIBRequest-ri6,
MCGFailureInformation-ri6,
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ueInformationResponse-ri6

UEInformationResponse-ri6,
sidelinkUEInformationNR-r16

SidelinkUEInformationNR-r16,
ulInformationTransferIRAT-r16 ULInformationTransferIRAT-r16,
iabOtherInformation-ri6 IABOtherInformation-ri6,
spare9 NULL, spare8 NULL, spare7 NULL, spare6 NULL,

spare5 NULL, spare4 NULL, spare3 NULL, spare2 NULL, sparel NULL
+

messageClassExtensionFuture-ri6 SEQUENCE {}
}

-- TAG-UL-DCCH-MESSAGE-STOP
-- ASN1STOP
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6.2.2 Message definitions
— CounterCheck

The CounterCheck message is used by the network to indicate the current COUNT MSB values associated to each DRB and to request the UE to compare these to its COUNT
MSB values and to report the comparison results to the network.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: Network to UE

CounterCheck message

-- ASN1START
-- TAG-COUNTERCHECK-START

CounterCheck ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
counterCheck CounterCheck-1IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
CounterCheck-IEs ::= SEQUENCE {
drb-CountMSB-InfolList DRB-CountMSB-InfoList,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
DRB-CountMSB-InfolList ::= SEQUENCE (SIZE (1..maxDRB)) OF DRB-CountMSB-Info
DRB-CountMSB-Info ::= SEQUENCE {
drb-Identity DRB-Identity,
countMSB-Uplink INTEGER(©..33554431),
countMSB-Downlink INTEGER(O..33554431)
}

-- TAG-COUNTERCHECK-STOP
-- ASN1STOP
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CounterCheck-IEs field descriptions

drb-CountMSB-InfoList
Indicates the MSBs of the COUNT values of the DRBs.

DRB-CountMSB-Info field descriptions

countMSB-Downlink
Indicates the value of 25 MSBs from RX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

countMSB-Uplink
Indicates the value of 25 MSBs from TX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

— CounterCheckResponse
The CounterCheckResponse message is used by the UE to respond to a CounterCheck message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

CounterCheckResponse message

-- ASNISTART
-- TAG-COUNTERCHECKRESPONSE-START
CounterCheckResponse ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
counterCheckResponse CounterCheckResponse-1IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
CounterCheckResponse-IEs ::= SEQUENCE {
drb-CountInfolList DRB-CountInfolList,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
DRB-CountInfolList ::= SEQUENCE (SIZE (©..maxDRB)) OF DRB-CountInfo
DRB-CountInfo ::= SEQUENCE {
drb-Identity DRB-Identity,

count-Uplink INTEGER(0O..4294967295),
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count-Downlink INTEGER(O..4294967295)
}

-- TAG-COUNTERCHECKRESPONSE-STOP
-- ASN1STOP

CounterCheckResponse-IEs field descriptions

drb-CountinfoList
Indicates the COUNT values of the DRBs.

DRB-Countinfo field descriptions

count-Downlink
Indicates the value of RX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

count-Uplink
Indicates the value of TX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

- DedicatedSIBRequest
The DedicatedSIBRequest message is used to request SIB(s) required by the UE in RRC_CONNECTED as specified in clause 5.2.2.3.5.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

DedicatedSIBRequest message

-- ASN1START
-- TAG-DEDICATEDSIBREQUEST-START
DedicatedSIBRequest-ri16 ::= SEQUENCE {
criticalExtensions CHOICE {
dedicatedSIBRequest-ri16 DedicatedSIBRequest-ri16-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
DedicatedSIBRequest-r16-IEs ::= SEQUENCE {
onDemandSIB-RequestList-ri16 SEQUENCE {
requestedSIB-List-ri16 SEQUENCE (SIZE (1..maxOnDemandSIB-r16)) OF SIB-ReqInfo-ri6 OPTIONAL,

requestedPosSIB-List-r16 SEQUENCE (SIZE (1..maxOnDemandPosSIB-r16)) OF PosSIB-ReqInfo-ri6 OPTIONAL
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} OPTIONAL,

lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {3} OPTIONAL
}
SIB-ReqInfo-ri16 ::= ENUMERATED { sib12, sib13, sib14, spare5, spare4, spare3, spare2, sparel }
PosSIB-ReqInfo-ri16 ::= SEQUENCE {
gnss-id-ri16 GNSS-ID-r16 OPTIONAL,
sbas-id-ri16 SBAS-ID-r16 OPTIONAL,
posSibType-ri6 ENUMERATED { posSibTypel-1, posSibTypel-2, posSibTypel-3, posSibTypel-4, posSibTypel-5, posSibTypel-6,
posSibTypel-7, posSibTypel-8, posSibType2-1, posSibType2-2, posSibType2-3, posSibType2-4,
posSibType2-5, posSibType2-6, posSibType2-7, posSibType2-8, posSibType2-9, posSibType2-10,
posSibType2-11, posSibType2-12, posSibType2-13, posSibType2-14, posSibType2-15,
posSibType2-16, posSibType2-17, posSibType2-18, posSibType2-19, posSibType2-20,
posSibType2-21, posSibType2-22, posSibType2-23, posSibType3-1, posSibType4-1,
posSibType5-1, posSibType6-1, posSibType6-2, posSibType6-3,... }
}

-- TAG-DEDICATEDSIBREQUEST-STOP
-- ASN1STOP

DedicatedSIBRequest field descriptions

requestedSIB-List
Contains a list of SIB(s) the UE requests while in RRC_CONNECTED.

requestedPosSIB-List
Contains a list of posSIB(s) the UE requests while in RRC_CONNECTED.

PosSIB-Reqinfo field descriptions

gnss-id
The presence of this field indicates that the request positioning SIB type is for a specific GNSS. Indicates a specific GNSS (see also TS 37.355 [49])
?’ﬁgs;;:gsence of this field indicates that the request positioning SIB type is for a specific SBAS. Indicates a specific SBAS (see also TS 37.355 [49]).
— DL DedicatedMessageSegment
The DLDedicatedMessageSegment message is used to transfer one segment of the RRCResume or RRCReconfiguration messages.

Signalling radio bearer: SRB1

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE
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DL DedicatedMessageSegment message

-- ASN1START
-- TAG-DLDEDICATEDMESSAGESEGMENT-START

DLDedicatedMessageSegment-ri16 ::= SEQUENCE {
criticalExtensions CHOICE {
dlDedicatedMessageSegment-ri6 DLDedicatedMessageSegment-ri16-IEs,
criticalExtensionsFuture SEQUENCE {3}
}
}
DLDedicatedMessageSegment-r16-IEs ::=  SEQUENCE {
segmentNumber-ri6 INTEGER(O. .4),
rrc-MessageSegmentContainer-ri6 OCTET STRING,
rrc-MessageSegmentType-ri16 ENUMERATED {notLastSegment, lastSegment},
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
-- TAG-DLDEDICATEDMESSAGESEGMENT-STOP
-- ASN1STOP
DL DedicatedMessageSegment field descriptions
segmentNumber

Identifies the sequence number of a segment within the encoded DL DCCH message. The network transmits the segments with continuously increasing segmentNumber order
so that the UE's RRC layer may expect to obtain them from lower layers in the correct order. Hence, the UE is not required to perform segment re-ordering on RRC level.

rrc-MessageSegmentContainer
Includes a segment of the encoded DL DCCH message. The size of the included segment in this container should be small enough so the resulting encoded RRC message
PDU is less than or equal to the PDCP SDU size limit.

rrc-MessageSegmentType
Indicates whether the included DL DCCH message segment is the last segment of the message or not.

— DLInformationTransfer

The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information and timing information for the 5G internal system clock.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, the network does not send this message until SRB2 is resumed.)
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE
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DLInformationTransfer message

-- ASN1START
-- TAG-DLINFORMATIONTRANSFER-START

DLInformationTransfer ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
dlInformationTransfer DLInformationTransfer-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
DLInformationTransfer-IEs ::= SEQUENCE {
dedicatedNAS-Message DedicatedNAS-Message OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension DLInformationTransfer-v1610-IEs OPTIONAL
}
DLInformationTransfer-v1610-IEs ::= SEQUENCE {
referenceTimeInfo-ri6 ReferenceTimeInfo-ri6 OPTIONAL, -- Need R
nonCriticalExtension SEQUENCE {} OPTIONAL
}

-- TAG-DLINFORMATIONTRANSFER-STOP
-- ASN1STOP

- DLInformationTransferMRDC
The DLInformationTransferMRDC message is used for the downlink transfer of RRC messages during fast MCG link recovery.
Signalling radio bearer: SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

DLInformationTransferMRDC message

-- ASN1START
-- TAG-DLINFORMATIONTRANSFERMRDC-START

DLInformationTransferMRDC-r16 ::= SEQUENCE {
criticalExtensions CHOICE {
cl CHOICE {
dlInformationTransferMRDC-r16 DLInformationTransferMRDC-r16-IEs,

spare3 NULL, spare2 NULL, sparel NULL
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}
criticalExtensionsFuture SEQUENCE {}
}
}
DLInformationTransferMRDC-r16-IEs::= SEQUENCE {
d1-DCCH-MessageNR-r16 OCTET STRING OPTIONAL, -- Need N
d1-DCCH-MessageEUTRA-r16 OCTET STRING OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
-- TAG-DLINFORMATIONTRANSFERMRDC-STOP
-- ASN1STOP
DLInformationTransferMRDC field descriptions
dI-DCCH-MessageNR

Includes the DL-DCCH-Message. In this version of the specification, the field is only used to transfer the NR RRCReconfiguration, RRCRelease, and
MobilityFromNRCommand messages.

dI-DCCH-MessageEUTRA
Includes the DL-DCCH-Message. In this version of the specification, the field is only used to transfer the E-UTRA RRCConnectionReconfiguration, RRCConnectionRelease,
and MobilityFromEUTRACommand messages as specified in TS 36.331 [10].

- Failurelnformation
The FailureInformation message is used to inform the network about a failure detected by the UE.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network

Failurelnformation message

-- ASN1START
-- TAG-FAILUREINFORMATION-START
FailureInformation ::= SEQUENCE {
criticalExtensions CHOICE {
failureInformation FailureInformation-IEs,
criticalExtensionsFuture SEQUENCE {}
}
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FailureInformation-IEs ::= SEQUENCE {
failureInfoRLC-Bearer FailureInfoRLC-Bearer OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension FailureInformation-v1610-IEs OPTIONAL
}
FailureInfoRLC-Bearer ::= SEQUENCE {
cellGroupId CellGrouplId,
logicalChannelldentity LogicalChannelIdentity,
failureType ENUMERATED {rlc-failure, spare3, spare2, sparel}
}
FailureInformation-v1610-IEs ::= SEQUENCE {
failureInfoDAPS-ril16 FailureInfoDAPS-ril16 OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
FailureInfoDAPS-ri16 ::= SEQUENCE {
failureType-ri6 ENUMERATED {daps-failure, spare3, spare2, sparel}
}

-- TAG-FAILUREINFORMATION-STOP
-- ASN1STOP

- IABOtherIlnformation

The IABOtherInformation message is used by IAB-MT to request the network to allocate IP addresses for the collocated IAB-DU or inform the network about IP addresses
allocated to the collocated IAB-DU.

Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM

Logical channel: DCCH

Direction: IAB-MT to Network

IABOtherinformation message

-- ASN1START
-- TAG-IABOTHERINFORMATION-START
IABOtherInformation-ri16 ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
iabOtherInformation-ri6 IABOtherInformation-r16-IEs,
criticalExtensionsFuture SEQUENCE {}
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}
IABOtherInformation-ri16-IEs SEQUENCE {
ip-InfoType-ri6 CHOICE {
iab-IP-Request-ri6 SEQUENCE {
iab-IPv4-AddressNumReq-ri6 IAB-IP-AddressNumReq-ri16
iab-IPv6-AddressReq-ri16 CHOICE {

iab-IPv6-AddressNumReq-ri6
iab-IPv6-AddressPrefixReq-ri16

IAB-IP-AddressNumReq-ri6,
IAB-IP-AddressPrefixReq-ri6,

}
+
iab-IP-Report-ri6 SEQUENCE {
iab-IPv4-AddressReport-ri6 IAB-IP-AddressAndTraffic-ri6
iab-IPv6-Report-ri6 CHOICE {
iab-IPv6-AddressReport-ri6 IAB-IP-AddressAndTraffic-ri6,
iab-IPv6-PrefixReport-ri6 IAB-IP-PrefixAndTraffic-ri6,
}
+
i
lateNonCriticalExtension OCTET STRING
nonCriticalExtension SEQUENCE {}
}
IAB-IP-AddressNumReq-ri16 ::= SEQUENCE {
all-Traffic-NumReq-ri16 INTEGER (1..8)
f1-C-Traffic-NumReq-ri6 INTEGER (1..8)
f1-U-Traffic-NumReq-ri16 INTEGER (1..8)
non-F1-Traffic-NumReq-ri16 INTEGER (1..8)
}
IAB-IP-AddressPrefixReq-r16 ::= SEQUENCE {
all-Traffic-PrefixReq-ri16 ENUMERATED {true}
f1-C-Traffic-PrefixReq-ri16 ENUMERATED {true}
fl1-U-Traffic-PrefixReq-ri16 ENUMERATED {true}
non-F1-Traffic-PrefixReq-ri16 ENUMERATED {true}
}
IAB-IP-AddressAndTraffic-r16 ::= SEQUENCE {
all-Traffic-IAB-IP-Address-r16 SEQUENCE (SIZE(1..8)) OF IAB-IP-Address-ri16
f1-C-Traffic-IP-Address-ri6 SEQUENCE (SIZE(1..8)) OF IAB-IP-Address-ril6
f1-U-Traffic-IP-Address-ri6 SEQUENCE (SIZE(1..8)) OF IAB-IP-Address-ri6
non-Fl-Traffic-IP-Address-ri6 SEQUENCE (SIZE(1..8)) OF IAB-IP-Address-ril6
}
IAB-IP-PrefixAndTraffic-ri16 ::= SEQUENCE {
all-Traffic-IAB-IP-Address-r16 IAB-IP-Address-ri16
f1-C-Traffic-IP-Address-ri16 IAB-IP-Address-ri16

f1-U-Traffic-IP-Address-ri6 IAB-IP-Address-ri6

OPTIONAL
OPTIONAL
OPTIONAL
OPTIONAL

OPTIONAL
OPTIONAL
OPTIONAL
OPTIONAL

OPTIONAL
OPTIONAL
OPTIONAL
OPTIONAL

OPTIONAL
OPTIONAL
OPTIONAL

OPTIONAL,

OPTIONAL

OPTIONAL,

OPTIONAL

OPTIONAL,
OPTIONAL
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non-F1-Traffic-IP-Address-ri16 IAB-IP-Address-ri6 OPTIONAL
}

-- TAG-IABOTHERINFORMATION-STOP
-- ASN1STOP

IABOtherinformation-IEs field descriptions

iab-IPv4-AddressNumReq
This field is used to request the numbers of IPv4 address per specific usage. The specific usages include F1-C traffic, F1-U traffic, non-F1 traffic and all traffic.

iab-IPv4-AddressReport
This field is used to report the numbers of IPv4 address per specific usage assigned by OAM for IAB-DU. The specific usages include F1-C traffic, F1-U traffic, non-F1 traffic
and all traffic.

iab-IPv6-AddressNumReq
This field is used to request the numbers of IPv6 address per specific usage. The specific usages include F1-C traffic, F1-U traffic, non-F1 traffic and all traffic.

iab-IPv6-AddressPrefixReq
This field is used to request the prefix of IPv6 address per specific usage. The specific usages include F1-C traffic, F1-U traffic, non-F1 traffic and all traffic.

iab-IPv6-AddressReport
This field is used to report the numbers of the IPv6 address per specific usage assigned by OAM for IAB-DU. The specific usages include F1-C traffic, F1-U traffic, non-F1
traffic and all traffic.

iab-IPv6-PrefixReport
This field is used to report the prefix of IPv6 address per specific usage assigned by OAM for IAB-DU. The specific usages include F1-C traffic, F1-U traffic, non-F1 traffic and
all traffic.

IAB-IP-AddressNumReq-IEs field descriptions

all-Traffic-NumReq
This field is used to request the numbers of IP address for all traffic.

f1-C-Traffic-NumReq
This field is used to request the numbers of IP address for F1-C traffic.

f1-U-Traffic-NumReq
This field is used to request the numbers of IP address for F1-U traffic.

non-F1-Traffic-NumReq
This field is used to request the numbers of IP address for non-F1 traffic.

IAB-IP-AddressPrefixReq-IEs field descriptions

all-Traffic-PrefixReq
This field is used to request the IPv6 address prefix for all traffic. The length of allocated IPv6 prefix is fixed to 64.

f1-C-Traffic-PrefixReq
This field is used to request the IPv6 address prefix for F1-C traffic. The length of allocated IPv6 prefix is fixed to 64.

f1-U-Traffic-PrefixReq
This field is used to request the IPv6 address prefix for F1-U traffic. The length of allocated IPv6 prefix is fixed to 64.

non-F1-Traffic-PrefixReq
This field is used to request the IPv6 address prefix for non-F1 traffic. The length of allocated IPv6 prefix is fixed to 64.
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IAB-IP-AddressAndTraffic-IEs field descriptions

all-Traffic-IAB-IP-Address
This field is used to report to IAB-donor-CU the IPv4 address(es) or IPv6 address prefix for all traffic.

f1-C-Traffic-IP-Address
This field is used to report to IAB-donor-CU the IP address(es) or IPv6 address prefix for F1-C traffic.

f1-U-Traffic-IP-Address
This field is used to report to IAB-donor-CU the IP address(es) or IPv6 address prefix for F1-U traffic.

non-F1-Traffic-IP-Address
This field is used to report to IAB-donor-CU the IP address(es) or IPv6 address prefix for non-F1 traffic.

— LocationMeasurementindication
The LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

LocationMeasurementindication message

-- ASN1START
-- TAG-LOCATIONMEASUREMENTINDICATION-START
LocationMeasurementIndication ::= SEQUENCE {
criticalExtensions CHOICE {
locationMeasurementIndication LocationMeasurementIndication-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
LocationMeasurementIndication-IEs ::= SEQUENCE {
measurementIndication SetupRelease {LocationMeasurementInfo},
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}

-- TAG-LOCATIONMEASUREMENTINDICATION-STOP
-- ASN1STOP
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- LoggedMeasurementConfiguration

The LoggedMeasurementConfiguration message is used to perform logging of measurement results while in RRC_IDLE or RRC_INACTIVE. It is used to transfer the logged
measurement configuration for network performance optimisation.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: Network to UE

LoggedMeasurementConfiguration message

-- ASN1START
-- TAG-LOGGEDMEASUREMENTCONFIGURATION-START

LoggedMeasurementConfiguration-r16 ::= SEQUENCE {
criticalExtensions CHOICE {
loggedMeasurementConfiguration-ri16 LoggedMeasurementConfiguration-ri16-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
LoggedMeasurementConfiguration-r16-IEs ::= SEQUENCE {
traceReference-ri16 TraceReference-ri6,
traceRecordingSessionRef-ri16 OCTET STRING (SIZE (2)),
tce-Id-ri6 OCTET STRING (SIZE (1)),
absoluteTimeInfo-ri6 AbsoluteTimeInfo-ri6,
areaConfiguration-ri6 AreaConfiguration-ri6 OPTIONAL, --Need R
plmn-IdentitylList-ri16 PLMN-IdentitylList2-r16 OPTIONAL, --Need R
bt-NameList-ri16 SetupRelease {BT-NamelList-ri16} OPTIONAL, --Need M
wlan-NameList-ri16 SetupRelease {WLAN-NamelList-r16} OPTIONAL, --Need M
sensor-NamelList-ri16 SetupRelease {Sensor-NameList-r16} OPTIONAL, --Need M
loggingDuration-ri6 LoggingDuration-ri6,
reportType CHOICE {
periodical LoggedPeriodicalReportConfig-ri6,
eventTriggered LoggedEventTriggerConfig-ri6,
i
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
LoggedPeriodicalReportConfig-ri6 ::= SEQUENCE {

loggingInterval-ri6 LoggingInterval-ri6,
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LoggedEventTriggerConfig-ri6 ::= SEQUENCE {
eventType-ri6 EventType-ri6,
loggingInterval-ri16 LoggingInterval-ri6,
}
EventType-ri16 ::= CHOICE {
outOfCoverage NULL,
eventLl SEQUENCE {
11-Threshold MeasTriggerQuantity,
hysteresis Hysteresis,
timeToTrigger TimeToTrigger

}

}

-- TAG-LOGGEDMEASUREMENTCONFIGURATION-STOP

-- ASN1STOP

LoggedMeasurementConfiguration field descriptions
absoluteTimelnfo

Indicates the absolute time in the current cell.

areaConfiguration

Used to restrict the area in which the UE performs measurement logging to cells broadcasting either one of the included cell identities or one of the included tracking area
codes/ frequencies.

eventType

The value outOfCoverage indicates the UE to perform logging of measurements when the UE enters any cell selection state, and the value eventL1 indicates the UE to
perform logging of measurements when the triggering condition (similar as event A2 as specified in 5.5.4.3) as configured in the event is met for the camping cell in camped
normally state.

pimn-identityList
Indicates a set of PLMNSs defining when the UE performs measurement logging as well as the associated status indication and information retrieval i.e. the UE performs these
actions when the RPLMN is part of this set of PLMNSs.

tce-ld
Parameter Trace Collection Entity Id: See TS 32.422 [52].

traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].

reportType
Parameter configures the type of MDT configuration, specifically Periodic MDT conifguraiton or Event Triggerd MDT configuration.

- MCGFailurelnformation
The MCGFailurelnformation message is used to provide information regarding NR MCG failures detected by the UE.
Signalling radio bearer: SRB1

RLC-SAP: AM
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Logical channel: DCCH

Direction: UE to Network

MCGFailurelnformation message

-- ASN1START
-- TAG-MCGFAILUREINFORMATION-START

MCGFailureInformation-ri6 ::= SEQUENCE {
criticalExtensions CHOICE {
mcgFailureInformation-ri6 MCGFailureInformation-ri16-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
MCGFailureInformation-r16-IEs ::= SEQUENCE {
failureReportMCG-ri16 FailureReportMCG-ri6 OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
FailureReportMCG-ri16 ::= SEQUENCE {
failureType-ri6 ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
t312-Expiry-r16, lbt-Failure-r16, beamFailureRecoveryFailure-ri6,
bh-RLF-r16, sparel} OPTIONAL,
measResultFreqlList-ri16 MeasResultList2NR OPTIONAL,
measResultFreqListEUTRA-r16 MeasResultList2EUTRA OPTIONAL,
measResultSCG-ri16 OCTET STRING (CONTAINING MeasResultSCG-Failure) OPTIONAL,
measResultSCG-EUTRA-r16 OCTET STRING OPTIONAL,
measResultFreqListUTRA-FDD-r16 MeasResultList2UTRA OPTIONAL,
}
MeasResultList2UTRA ::= SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2UTRA-FDD-r16
MeasResult2UTRA-FDD-r16 ::= SEQUENCE {
carrierFreqg-ri6 ARFCN-ValueUTRA-FDD-r16,
measResultNeighCelllList-r16 MeasResultListUTRA-FDD-r16
}
MeasResultList2EUTRA ::= SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

-- TAG-MCGFAILUREINFORMATION-STOP
-- ASN1STOP
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MCGFailurelnformation field descriptions

measResultFreqList
The field contains available results of measurements on NR frequencies the UE is configured to measure by the measConfig associated with the MCG.

measResultFreqListEUTRA
The field contains available results of measurements on E-UTRA frequencies the UE is configured to measure by measConfig associated with the MCG.

measResultFreqListUTRA-FDD
The field contains available results of measurements on UTRA FDD frequencies the UE is configured to measure by measConfig associated with the MCG.

measResultSCG
The field contains the MeasResultSCG-Failure |E which includes available measurement results on NR frequencies the UE is configured to measure by the measConfig
associated with the SCG.

measResultSCG-EUTRA
The field contains the EUTRA MeasResultSCG-FailureMRDC |E which includes available results of measurements on E-UTRA frequencies the UE is configured to measure by
the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10].

- MeasurementReport
The MeasurementReport message is used for the indication of measurement results.
Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

MeasurementReport message

-- ASN1START
-- TAG-MEASUREMENTREPORT -START
MeasurementReport ::= SEQUENCE {
criticalExtensions CHOICE {
measurementReport MeasurementReport-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
MeasurementReport-IEs ::= SEQUENCE {
measResults MeasResults,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}

-- TAG-MEASUREMENTREPORT-STOP
-- ASN1STOP
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The MIB includes the system information transmitted on BCH.

Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: BCCH

Direction: Network to UE

-- ASN1START
-- TAG-MIB-START

MIB ::=

}

systemFrameNumber
subCarrierSpacingCommon
ssb-Subcarrier0Offset
dmrs-TypeA-Position
pdcch-ConfigSIB1
cellBarred
intraFregReselection
spare

-- TAG-MIB-STOP
-- ASN1STOP

MIB

SEQUENCE {
BIT STRING (SIZE (6)),
ENUMERATED {scs150r60, scs300r120},
INTEGER (©..15),
ENUMERATED {pos2, pos3},
PDCCH-ConfigSIB1,
ENUMERATED {barred, notBarred},
ENUMERATED {allowed, notAllowed},
BIT STRING (SIZE (1))
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MIB field descriptions

cellBarred
Value barred means that the cell is barred, as defined in TS 38.304 [20]. This field is ignored by IAB-MT.

dmrs-TypeA-Position
Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.2) and uplink (see TS 38.211 [16], clause 6.4.1.1.3).

intraFreqReselection
Controls cell selection/reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 [20]. This field is
ignored by IAB-MT.

pdcch-ConfigSIB1

Determines a common ControlResourceSet (CORESET), a common search space and necessary PDCCH parameters. If the field ssb-SubcarrierOffset indicates that SIB1 is
absent, the field pdcch-ConfigSIB1 indicates the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where the network does not
provide SS/PBCH block with SIB1 (see TS 38.213 [13], clause 13).

ssb-SubcarrierOffset

Corresponds to ksss (see TS 38.213 [13]), which is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See TS 38.211
[16], clause 7.4.3.1). For operation with shared spectrum channel access (see 37.213 [48]), this field corresponds to kss13 , and kssg is obtained from kSSB (see TS
38.211 [16], clause 7.4.3.1); the LSB of this field is used also for deriving the QCL relation between SS/PBCH blocks as specified in TS 38.213 [13], clause 4.1.

The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in TS 38.213 [13].

This field may indicate that this cell does not provide SIB1 and that there is hence nho CORESET#0 configured in MIB (see TS 38.213 [13], clause 13). In this case, the field
pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see TS 38.213 [13],
clause 13).

subCarrierSpacingCommon

Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on an FRL1 carrier frequency, the value scs150r60
corresponds to 15 kHz and the value scs300r120 corresponds to 30 kHz. If the UE acquires this MIB on an FR2 carrier frequency, the value scs150r60 corresponds to 60 kHz
and the value scs300r120 corresponds to 120 kHz. For operation with shared spectrum channel access (see 37.213 [48]), the subcarrier spacing for SIB1 is same as that for
the corresponding SSB and this field instead is used for deriving the QCL relation between SS/PBCH blocks as specified in TS 38.213 [13], clause 4.1.

systemFrameNumber
The 6 most significant bits (MSB) of the 10-bit System Frame Number (SFN). The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e.
outside the MIB encoding), as defined in clause 7.1in TS 38.212 [17].

- MobilityFromNRCommand
The MobilityFromNRCommand message is used to command handover from NR to E-UTRA/EPC, E-UTRA/5GC or UTRA-FDD.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

MobilityFromNRCommand message

-- ASN1START
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-- TAG-MOBILITYFROMNRCOMMAND-START

MobilityFromNRCommand ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
mobilityFromNRCommand MobilityFromNRCommand-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
MobilityFromNRCommand-IEs ::= SEQUENCE {
targetRAT-Type ENUMERATED { eutra, utra-fdd-v1610, spare2, sparel, ...},
targetRAT-MessageContainer OCTET STRING,
nas-SecurityParamFromNR OCTET STRING OPTIONAL, -- Cond HO-TOEPCUTRAN
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension MobilityFromNRCommand-v1610-IEs OPTIONAL
}
MobilityFromNRCommand-v1610-IEs ::= SEQUENCE {
voiceFallbackIndication-ri16 ENUMERATED {true} OPTIONAL, -- Need N
nonCriticalExtension SEQUENCE {} OPTIONAL
}

-- TAG-MOBILITYFROMNRCOMMAND-STOP
-- ASN1STOP

MobilityFromNRCommand-IEs field descriptions

nas-SecurityParamFromNR

If targetRAT-Type is eutra, this field is used to deliver the key synchronisation and Key freshness for the NR to LTE/EPC handovers and a part of the downlink NAS COUNT as
specified in TS 33.501 [11]. If targetRAT-Type is utra-fdd, this field is used to deliver the key synchronisation and Key freshness for the NR to FDD UTRAN handover and a part
of the downlink NAS COUNT as specified in TS 33.501 [11].

targetRAT-MessageContainer
The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters
relevant for the target radio access technology. A complete message is included, as specified in the other standard. See NOTE 1

targetRAT-Type
Indicates the target RAT type.

voiceFallbackindication
Indicates the handover is triggered by EPS fallback for IMS voice as specified in TS 23.502 [43].

NOTE 1: The correspondence between the value of the targetRAT-Type, the standard to apply, and the message contained within the targetRAT-MessageContainer is shown
in the table below:

targetRAT-Type Standard to apply targetRAT-MessageContainer

eutra TS 36.331 [10] (clause 5.4.2) DL-DCCH-Message including the RRCConnectionReconfiguration

utra-fdd TS 25.331 [45] (clause 10.2.16a) Handover TO UTRAN command
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Conditional Presence Explanation
HO-ToEPCUTRAN This field is mandatory present in case of inter system handover to "EPC" or "FDD UTRANZ2". Otherwise it is absent.
- Paging

The Paging message is used for the notification of one or more UEs.
Signalling radio bearer: N/A
RLC-SAP: TM
Logical channel: PCCH
Direction: Network to UE

Paging message

-- ASN1START
-- TAG-PAGING-START
Paging ::= SEQUENCE {
pagingRecordList PagingRecordList OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}
PagingRecordList ::= SEQUENCE (SIZE(1..maxNrofPageRec)) OF PagingRecord
PagingRecord ::= SEQUENCE {
ue-Identity PagingUE-Identity,
accessType ENUMERATED {non3GPP} OPTIONAL, -- Need N
}
PagingUE-Identity ::= CHOICE {
ng-5G-S-TMSI NG-5G-S-TMSI,
fullI-RNTI I-RNTI-Value,
}
-- TAG-PAGING-STOP
-- ASN1STOP
PagingRecord field descriptions
accessType

Indicates whether the Paging message is originated due to the PDU sessions from the non-3GPP access.
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— RRCReestablishment

The RRCReestablishment message is used to re-establish SRB1.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

-- ASN1START
-- TAG-RRCREESTABLISHMENT-START

RRCReestablishment ::=
rrc-TransactionIdentifier
criticalExtensions

rrcReestablishment
criticalExtensionsFuture

}

RRCReestablishment-IEs ::=
nextHopChainingCount
lateNonCriticalExtension
nonCriticalExtension

}

-- TAG-RRCREESTABLISHMENT-STOP
-- ASN1STOP

RRCReestablishment message

SEQUENCE {
RRC-TransactionIdentifier,
CHOICE {

RRCReestablishment-1IEs,
SEQUENCE {}

SEQUENCE {
NextHopChainingCount,
OCTET STRING
SEQUENCE {}

OPTIONAL,
OPTIONAL

- RRCReestablishmentComplete

The RRCReestablishmentComplete message is used to confirm the successful completion of an RRC connection re-establishment.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network
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RRCReestablishmentComplete message

-- ASN1START
-- TAG-RRCREESTABLISHMENTCOMPLETE-START

RRCReestablishmentComplete ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
rrcReestablishmentComplete RRCReestablishmentComplete-1IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
RRCReestablishmentComplete-IEs ::= SEQUENCE {
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension RRCReestablishmentComplete-v1610-IEs OPTIONAL
}
RRCReestablishmentComplete-v1610-IEs ::= SEQUENCE {
ue-MeasurementsAvailable-ri16 UE-MeasurementsAvailable-ri16 OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}

-- TAG-RRCREESTABLISHMENTCOMPLETE-STOP
-- ASN1STOP

- RRCReestablishmentRequest
The RRCReestablishmentRequest message is used to request the reestablishment of an RRC connection.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH
Direction: UE to Network

RRCReestablishmentRequest message

-- ASN1START
-- TAG-RRCREESTABLISHMENTREQUEST-START

RRCReestablishmentRequest ::= SEQUENCE {
rrcReestablishmentRequest RRCReestablishmentRequest-IEs
}

RRCReestablishmentRequest-IEs ::= SEQUENCE {



Release 16 276 3GPP TS 38.331 V16.3.1 (2021-01)

ue-Identity ReestabUE-Identity,

reestablishmentCause ReestablishmentCause,

spare BIT STRING (SIZE (1))
}
ReestabUE-Identity ::= SEQUENCE {

C-RNTI RNTI-Value,

physCellId PhysCellId,

shortMAC-I ShortMAC-I
}
ReestablishmentCause ::= ENUMERATED {reconfigurationFailure, handoverFailure, otherFailure, sparel}
-- TAG-RRCREESTABLISHMENTREQUEST-STOP
-- ASN1STOP

ReestabUE-Identity field descriptions

physCellld

The Physical Cell Identity of the PCell the UE was connected to prior to the failure.

RRCReestablishmentRequest-IEs field descriptions

reestablishmentCause
Indicates the failure cause that triggered the re-establishment procedure. gNB is not expected to reject a RRCReestablishmentRequest due to unknown cause value being
used by the UE.

ue-Identity
UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.

— RRCReconfiguration

The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource
configuration (including RBs, MAC main configuration and physical channel configuration) and AS security configuration.

Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

RRCReconfiguration message

-- ASN1START
-- TAG-RRCRECONFIGURATION-START
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RRCReconfiguration ::=
rrc-TransactionIdentifier
criticalExtensions

rrcReconfiguration

criticalExtensionsFuture

}

RRCReconfiguration-IEs ::=
radioBearerConfig
secondaryCellGroup
measConfig
lateNonCriticalExtension
nonCriticalExtension

}

RRCReconfiguration-v1530-IEs
masterCellGroup
fullConfig
dedicatedNAS-MessagelList
masterKeyUpdate
dedicatedSIB1-Delivery

dedicatedSystemInformationDelivery

otherConfig
nonCriticalExtension

}

RRCReconfiguration-v1540-IEs
otherConfig-v1540
nonCriticalExtension

}

RRCReconfiguration-v1560-IEs

mrdc-SecondaryCellGroupConfig

radioBearerConfig2
sk-Counter
nonCriticalExtension

}

RRCReconfiguration-v1610-IEs
otherConfig-v1610
bap-Config-ri6

iab-IP-AddressConfigurationList-ri16
conditionalReconfiguration-ri6

daps-SourceRelease-ri16
t316-ri16
needForGapsConfigNR-r16
onDemandSIB-Request-ri6

dedicatedPosSysInfoDelivery-ril6

sl-ConfigDedicatedNR-r16

sl-ConfigDedicatedEUTRA-Info-ri16

targetCellSMTC-SCG-ri16
nonCriticalExtension

SEQUENCE {

RRC-TransactionIdentifier,

CHOICE {

RRCReconfiguration-IEs,

SEQUENCE

SEQUENCE {

{3

RadioBearerConfig

OCTET STRING
MeasConfig
OCTET STRING

(CONTAINING CellGroupConfig)

RRCReconfiguration-v1530-IEs

SEQUENCE {
OCTET STRING

(CONTAINING CellGroupConfig)

ENUMERATED {true}
SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message
MasterKeyUpdate

OCTET STRING
OCTET STRING
OtherConfig

(CONTAINING SIB1)
(CONTAINING SystemInformation)

RRCReconfiguration-v1540-IEs

SEQUENCE {

OtherConfig-v1540
RRCReconfiguration-v1560-IEs

SEQUENCE {

SetupRelease { MRDC-SecondaryCellGroupConfig }
OCTET STRING (CONTAINING RadioBearerConfig)

SK-Counter

RRCReconfiguration-v1610-IEs

SEQUENCE {

OtherConfig-v1610

SetupRelease

{ BAP-Config-ri16 }

IAB-IP-AddressConfigurationList-ri6
ConditionalReconfiguration-ri16
ENUMERATED{true}

SetupRelease
SetupRelease
SetupRelease
OCTET STRING
SetupRelease
SetupRelease
SSB-MTC
SEQUENCE {}

{T316-r16}

{NeedForGapsConfigNR-r16}

{ OnDemandSIB-Request-ri6 }

(CONTAINING PosSystemInformation-ri16-IEs)
{SL-ConfigDedicatedNR-r16}
{SL-ConfigDedicatedEUTRA-Info-ri16}

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -
OPTIONAL, -

OPTIONAL

- Need
- Cond
- Need

- Need
- Cond
- Cond
- Cond
- Need
- Need
- Need

- Need

M

FullConfig
nonHO
MasterKeyChange
N

N

M

-- Need M
-- Need M
-- Need N

Need
Need
Need
Need
Need
Need
Need
Need
Need
Need
Need
Need

NEEZZEEEEE=ZE=EE=EE
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MRDC-SecondaryCellGroupConfig ::=
mrdc-ReleaseAndAdd
mrdc-SecondaryCellGroup

SEQUENCE {
ENUMERATED {true} OPTIONAL, -- Need N
CHOICE {

nr-SCG OCTET STRING (CONTAINING RRCReconfiguration),
eutra-SCG OCTET STRING
}
}
BAP-Config-ri6 ::= SEQUENCE {
bap-Address-ri6 BIT STRING (SIZE (10)) OPTIONAL, -- Need M
defaultUL-BAP-RoutingID-r16 BAP-RoutingID-r16 OPTIONAL, -- Need M
defaultUL-BH-RLC-Channel-r16 BH-RLC-ChannelID-r16 OPTIONAL, -- Need M
flowControlFeedbackType-ri6 ENUMERATED {perBH-RLC-Channel, perRoutingID, both} OPTIONAL, -- Need R
}
MasterKeyUpdate ::= SEQUENCE {
keySetChangeIndicator BOOLEAN,
nextHopChainingCount NextHopChainingCount,
nas-Container OCTET STRING OPTIONAL, -- Cond securityNASC
}
OnDemandSIB-Request-rl6 ::= SEQUENCE {
onDemandSIB-RequestProhibitTimer-ri16 ENUMERATED {s@, s@dot5, s1, s2, s5, s10, s20, s30}
}
T316-r16 ::= ENUMERATED {ms50, ms100, ms200, ms300, ms400, ms500, ms600, ms1000, ms1500, ms2000}
IAB-IP-AddressConfigurationList-r16 ::= SEQUENCE {
jab-IP-AddressToAddModList-r16 SEQUENCE (SIZE(1..maxIAB-IP-Address-r16)) OF IAB-IP-AddressConfiguration-r16 OPTIONAL, -- Need N
iab-IP-AddressToReleaselList-ri16 SEQUENCE (SIZE(1..maxIAB-IP-Address-r16)) OF IAB-IP-AddressIndex-ril6 OPTIONAL, -- Need N
}
IAB-IP-AddressConfiguration-ri16 ::= SEQUENCE {
iab-IP-AddressIndex-ri16 IAB-IP-AddressIndex-ri6,
iab-IP-Address-ri6 IAB-IP-Address-ri16 OPTIONAL, -- Need M
iab-IP-Usage-ri6 IAB-IP-Usage-ri6 OPTIONAL, -- Need M
iab-donor-DU-BAP-Address-ri6 BIT STRING (SIZE(10)) OPTIONAL, -- Need M
}
SL-ConfigDedicatedEUTRA-Info-ri16 SEQUENCE {
sl-ConfigDedicatedEUTRA-r16 OCTET STRING OPTIONAL, -- Need M
sl-TimeOffsetEUTRA-List-r16 SEQUENCE (SIZE (8)) OF SL-TimeOffsetEUTRA-r16 OPTIONAL -- Need M
}
SL-TimeOffsetEUTRA-r16 ::= ENUMERATED {ms@, ms@dot25, ms@dot5, ms@dot625, ms@dot75, msl, msldot25, msldot5, msildot75,

-- TAG-RRCRECONFIGURATION-STOP

ms2, ms2dot5, ms3, ms4, ms5, ms6, ms8, mslO, ms20}
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-- ASN1STOP
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RRCReconfiguration-IEs field descriptions

bap-Config
This field is used to configure the BAP entity for IAB nodes.

bap-Address
Indicates the BAP address of an IAB-node.

conditionalReconfiguration

Configuration of candidate target SpCell(s) and execution condition(s) for conditional handover or conditional PSCell change. For conditional PSCell change, this field may only
be present in an RRCReconfiguration message for intra-SN PSCell change. The network does not configure a UE with both conditional PCell change and conditional PSCell
change simultaneously. The field is absent if any DAPS bearer is configured or if the masterCellGroup includes ReconfigurationWithSync. For conditional PSCell change, the
field is absent if the secondaryCellGroup includes ReconfigurationWithSync. The RRCReconfiguration message contained in DLInformationTransferMRDC cannot contain the
field conditionalReconfiguration for conditional PSCell change.

daps-SourceRelease
Indicates to UE that the source cell part of DAPS operation is to be stopped and the source cell part of DAPS configuration is to be released.

dedicatedNAS-MessageList
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.

dedicatedPosSysinfoDelivery
This field is used to transfer SIBPos to the UE in RRC_CONNECTED.

dedicatedSIB1-Delivery
This field is used to transfer SIB1 to the UE. The field has the same values as the corresponding configuration in servingCellConfigCommon.

dedicatedSysteminformationDelivery
This field is used to transfer SIB6, SIB7, SIB8 to the UE with an active BWP with no common serach space configured. For UEs in RRC_CONNECTED, this field is used to
transfer the SIBs requested on-demand.

defaultUL-BAP-RoutingID

This field is used for IAB-node to configure the default uplink Routing ID, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume and IAB-
MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BAP-RoutinglD can be (re-)configured when I1AB-node IP address for F1-C related traffic changes. This
field is mandatory only for IAB-node bootstrapping and change of IP address for IAB-node cases.

defaultUL-BH-RLC-Channel

This field is used for IAB-nodes to configure the default uplink BH RLC channel, which is used by IAB-node during IAB-node bootstrapping, migration, IAB-MT RRC resume
and IAB-MT RRC re-establishment for F1-C and non-F1 traffic. The defaultUL-BH-RLC-Channel can be (re-)configured when IAB-node IP address for F1-C related traffic
changes, and the new IP address is anchored at a different IAB-donor-DU. This field is mandatory for IAB-node bootstrapping and change of IP address for IAB-node cases. If
the IAB-MT is operating in EN-DC, the default uplink BH RLC channel is referring to an RLC channel on the SCG; Otherwise, it is referring to an RLC channel on the MCG.

flowControlFeedbackType

This field is only used for IAB-node that support hop-by-hop flow control to configure the type of flow control feedback. Value perBH-RLC-Channel indicates that the IAB-node
shall provide flow control feedback per BH RLC channel, value perRoutinglID indicates that the IAB-node shall provide flow control feedback per routing ID, and value both
indicates that the 1AB-node shall provide flow control feedback both per BH RLC channel and per routing ID.

fullConfig

Indicates that the full configuration option is applicable for the RRCReconfiguration message for intra-system intra-RAT HO. For inter-RAT HO from E-UTRA to NR, fullConfig
indicates whether or not delta signalling of SDAP/PDCP from source RAT is applicable. This field is absent if any DAPS bearer is configured or when the RRCReconfiguration
message is transmitted on SRB3, and in an RRCReconfiguration message contained in another RRCReconfiguration message (or RRCConnectionReconfiguration message,
see TS 36.331 [10]) transmitted on SRB1.

iab-IP-Address
This field is used to provide the IP address information for IAB-node.

iab-IP-Addressindex
This field is used to identify a configuration of an IP address.

iab-IP-AddressToAddModList




Release 16 281 3GPP TS 38.331 V16.3.1 (2021-01)

List of IP addresses allocated for IAB-node to be added and modified.

iab-IP-AddressToReleaseList
List of IP address allocated for IAB-node to be released.

iab-IP-Usage
This field is used to indicate the usage of the assigned IP address. If this field is absent, the assigned IP address is used for all traffic.

iab-donor-DU-BAP-Address
This field is used to indicate the BAP address of the IAB-donor-DU where the IP address is anchored.

keySetChangelndicator

Indicates whether UE shall derive a new Kge. If reconfigurationWithSync is included, value true indicates that a Kgne key is derived from a Kaue key taken into use through the
latest successful NAS SMC procedure, or N2 handover procedure with Kavr change, as described in TS 33.501 [11] for Kgns re-keying. Value false indicates that the new Kgns
key is obtained from the current Kge key or from the NH as described in TS 33.501 [11].

masterCellGroup
Configuration of master cell group.

mrdc-ReleaseAndAdd
This field indicates that the current SCG configuration is released and a new SCG is added at the same time.

mrdc-SecondaryCellGroup

Includes an RRC message for SCG configuration in NR-DC or NE-DC.

For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC
message can only include fields secondaryCellGroup, otherConfig, conditionalReconfiguration and measConfig.

For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the
specification, the E-UTRA RRC message can only include the field scg-Configuration.

nas-Container
This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS
security after inter-system handover to NR. The content is defined in TS 24.501 [23].

needForGapsConfigNR
Configuration for the UE to report measurement gap requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message.

nextHopChainingCount
Parameter NCC: See TS 33.501 [11]

onDemandSIB-Request
If the field is present, the UE is allowed to request SIB(s) on-demand while in RRC_CONNECTED according to clause 5.2.2.3.5.

onDemandSIB-RequestProhibitTimer
Prohibit timer for requesting SIB(s) on-demand while in RRC_CONNECTED according to clause 5.2.2.3.5. Value in seconds. Value sO means prohibit timer is set to 0 seconds,
value sOdot5 means prohibit timer is set to 0.5 seconds, value s1 means prohibit timer is set to 1 second and so on.

otherConfig
Contains configuration related to other configurations. When configured for the SCG, only fields drx-PreferenceConfig, maxBW-PreferenceConfig, maxCC-PreferenceConfig,
maxMIMO-LayerPreferenceConfig and minSchedulingOffsetPreferenceConfig can be included.

radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.

radioBearerConfig2
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

secondaryCellGroup
Configuration of secondary cell group ((NG)EN-DC or NR-DC).

sk-Counter
A counter used upon initial configuration of S-Kgns or S-Keng, as well as upon refresh of S-Kgne 0r S-Keng. This field is always included either upon initial configuration of an NR
SCG or upon configuration of the first RB with keyToUse set to secondary, whichever happens first. This field is absent if there is neither any NR SCG nor any RB with
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keyToUse set to secondary.

sl-ConfigDedicatedNR
This field is used to provide the dedicated configurations for NR sidelink communication.

sl-ConfigDedicatedEUTRA-Info
This field includes the E-UTRA RRCConnectionReconfiguration as specified in TS 36.331 [10]. In this version of the specification, the E-UTRA RRCConnectionReconfiguration
can only includes sidelink related fields for V2X sidelink communication, i.e. sl-V2X-ConfigDedicated, sl-V2X-SPS-Config, measConfig and/or otherConfig.

sI-TimeOffsetEUTRA
This field indicates the possible time offset to (de)activation of V2X sidelink transmission after receiving DCI format 3_1 used for scheduling V2X sidelink communication. Value
msQdpt75 corresponds to 0.75ms, ms1 corresponds to 1ms and so on. The network includes this field only when s/-ConfigDedicatedEUTRA is configured.

targetCellSMTC-SCGThe SSB periodicity/offset/duration configuration of target cell for NR PSCell addition and SN change. When UE receives this field, UE applies the
configuration based on the timing reference of NR PCell for PSCell addition and PSCell change. If both this field and the smtc in secondaryCellGroup -> SpCellConfig ->
reconfigurationWithSync are absent, the UE uses the SMTC in the measObjectNR having the same SSB frequency and subcarrier spacing, as configured before the reception
of the RRC message.

t316

Indicates the value for timer T316 as described in clause 7.1. Value ms50 corresponds to 50 ms, value ms100 corresponds to 100 ms and so on. This field can be configured
only if the UE is configured with split SRB1 or SRB3.

Conditional Presence Explanation
nonHO The field is absent in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.
securityNASC This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.
MasterKeyChange This field is mandatory present in case masterCellGroup includes ReconfigurationWithSync and RadioBearerConfig includes

SecurityConfig with SecurityAlgorithmConfig, indicating a change of the AS security algorithms associated to the master key.
If ReconfigurationWithSync is included for other cases, this field is optionally present, need N. Otherwise the field is absent.

FullConfig The field is mandatory present in case of inter-system handover from E-UTRA/EPC to NR. It is optionally present, Need N,
during reconfiguration with sync and also in first reconfiguration after reestablishment; or for intra-system handover from E-
UTRA/5GC to NR. It is absent otherwise.

SCG The field is optional present, Need M, in:
- an RRCReconfiguration message transmitted on SRB3,
- an RRCReconfiguration message contained in another RRCReconfiguration message (or in an
RRCConnectionReconfiguration message, see TS 36.331 [10]) transmitted on SRB1
- an RRCReconfiguration message contained in another RRCReconfiguration message (or in an
RRCConnectionReconfiguration message, see TS 36.331 [10]) which is contained in DLInformationTransferMRDC
transmitted on SRB3 (as a response to ULInformationTransferMRDC including an MCGFailurelnformation)
- in an RRCReconfiguration message contained in an RRCResume message (or in an RRCConnectionResume
message, see TS 36.331 [10]).
Otherwise, the field is absent

- RRCReconfigurationComplete
The RRCReconfigurationComplete message is used to confirm the successful completion of an RRC connection reconfiguration.

Signalling radio bearer: SRB1 or SRB3
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RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASN1START

-- TAG-RRCRECONFIGURATIONCOMPLETE-START

RRCReconfigurationComplete ::=
rrc-TransactionIdentifier
criticalExtensions

rrcReconfigurationComplete
criticalExtensionsFuture

}

RRCReconfigurationComplete-IEs ::=
lateNonCriticalExtension
nonCriticalExtension

}

RRCReconfigurationComplete-v1530-IEs
uplinkTxDirectCurrentList
nonCriticalExtension

}

RRCReconfigurationComplete-v1560-IEs
scg-Response
nr-SCG-Response
eutra-SCG-Response

nonCriticalExtension

}

RRCReconfigurationComplete-v1610-IEs
ue-MeasurementsAvailable-ri6
needForGapsInfoNR-ri16
nonCriticalExtension

}

-- TAG-RRCRECONFIGURATIONCOMPLETE-STOP

-- ASN1STOP

RRCReconfigurationComplete message

SEQUENCE {
RRC-TransactionIdentifier,
CHOICE {
RRCReconfigurationComplete-IEs,
SEQUENCE {}

SEQUENCE {
OCTET STRING
RRCReconfigurationComplete-v1530-IEs

SEQUENCE {
UplinkTxDirectCurrentList
RRCReconfigurationComplete-v1560-IEs

SEQUENCE {
CHOICE {
OCTET STRING (CONTAINING RRCReconfigurationComplete),
OCTET STRING

RRCReconfigurationComplete-v1610-IEs

SEQUENCE {
UE-MeasurementsAvailable-ri16
NeedForGapsInfoNR-r16
SEQUENCE {}

OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL
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RRCReconfigurationComplete-IEs field descriptions

needForGapsinfoNR
This field is used to indicate the measurement gap requirement information of the UE for NR target bands.

scg-Response
In case of NR-DC (nr-SCG-Response), this field includes the RRCReconfigurationComplete message. In case of NE-DC (eutra-SCG-Response), this field includes the E-

UTRA RRCConnectionReconfigurationComplete message as specified in TS 36.331 [10].

uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).

— RRCReject

The RRCReject message is used to reject an RRC connection establishment or an RRC connection resumption.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: Network to UE

RRCReject message
-- ASN1START
-- TAG-RRCREJECT-START
RRCReject ::= SEQUENCE {
criticalExtensions CHOICE {
rrcReject RRCReject-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
RRCReject-IEs ::= SEQUENCE {
waitTime RejectWaitTime OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}
-- TAG-RRCREJECT-STOP
-- ASN1STOP
RRCReject-IEs field descriptions
waitTime

Wait time value in seconds. The field is always included.
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— RRCRelease

The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

-- ASN1START
-- TAG-RRCRELEASE-START

RRCRelease ::=
rrc-TransactionIdentifier
criticalExtensions

rrcRelease
criticalExtensionsFuture

}

RRCRelease-IEs ::=
redirectedCarrierInfo
cellReselectionPriorities
suspendConfig
deprioritisationReq

deprioritisationType
deprioritisationTimer

lateNonCriticalExtension
nonCriticalExtension

3

RRCRelease-v1540-IEs ::=
waitTime
nonCriticalExtension

3

RRCRelease-v1610-IEs ::=
voiceFallbackIndication-ri16
measIdleConfig-ri6
nonCriticalExtension

3

RedirectedCarrierInfo ::=
nr
eutra

RRCRelease message

SEQUENCE {
RRC-TransactionIdentifier,
CHOICE {

RRCRelease-1IEs,
SEQUENCE {}

SEQUENCE {
RedirectedCarrierInfo
CellReselectionPriorities
SuspendConfig
SEQUENCE {
ENUMERATED {frequency, nr},
ENUMERATED {min5, min10@, minl5, min30}

OCTET STRING
RRCRelease-v1540-IEs

SEQUENCE {
RejectwWaitTime OPTIONAL, -- Need N
RRCRelease-v1610-IEs OPTIONAL

SEQUENCE {
ENUMERATED {true} OPTIONAL,
SetupRelease {MeasIdleConfigDedicated-ri16} OPTIONAL,
SEQUENCE {} OPTIONAL

CHOICE {
CarrierInfoNR,
RedirectedCarrierInfo-EUTRA,

Need N
Need M

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL

Need N
Need R
Need R

Need N
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}

RedirectedCarrierInfo-EUTRA ::=
eutraFrequency
cnType

CarrierInfoNR ::=
carrierFreq
ssbSubcarrierSpacing
smtc

}

SuspendConfig ::=
fullI-RNTI
shortI-RNTI
ran-PagingCycle
ran-NotificationAreaInfo
t380
nextHopChainingCount

}

PeriodicRNAU-TimerValue ::=

CellReselectionPriorities ::=
freqPriorityListEUTRA

freqPriorityListNR
t320

}

PagingCycle ::=

FregPriorityListEUTRA ::=
FregPriorityListNR ::=

FregPriorityEUTRA ::=
carrierFreq
cellReselectionPriority
cellReselectionSubPriority

}

FregPriorityNR ::=
carrierFreq
cellReselectionPriority
cellReselectionSubPriority

SEQUENCE {
ARFCN-ValueEUTRA,
ENUMERATED {epc, fiveGC} OPTIONAL

SEQUENCE {
ARFCN-ValueNR,
SubcarrierSpacing,
SSB-MTC OPTIONAL,

SEQUENCE {
I-RNTI-Value,
ShortI-RNTI-Value,

PagingCycle,
RAN-NotificationAreaInfo OPTIONAL,
PeriodicRNAU-TimerValue OPTIONAL,

NextHopChainingCount,

ENUMERATED { min5, min1@, min20, min3@, min6@, min120, min360, min720}

SEQUENCE {
FregPriorityListEUTRA OPTIONAL,
FregPriorityListNR OPTIONAL,

ENUMERATED {min5, min10, min20, min30, min60, min120, min180, sparel} OPTIONAL,

ENUMERATED {rf32, rf64, rfi128, rf256}
SEQUENCE (SIZE (1..maxFreq)) OF FregPriorityEUTRA
SEQUENCE (SIZE (1..maxFreq)) OF FregPriorityNR

SEQUENCE {
ARFCN-ValueEUTRA,
CellReselectionPriority,
CellReselectionSubPriority OPTIONAL

SEQUENCE {
ARFCN-ValueNR,
CellReselectionPriority,
CellReselectionSubPriority OPTIONAL

Need N

Need S

Need M
Need R

Need M
Need M
Need R

Need R

Need R
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RAN-NotificationAreaInfo ::
celllList
ran-AreaConfiglList

}

PLMN-RAN-AreaCelllList ::=

PLMN-RAN-AreaCell ::=

CHOICE {
PLMN-RAN-AreaCelllList,
PLMN-RAN-AreaConfiglList,

SEQUENCE (SIZE (1.. maxPLMNIdentities)) OF PLMN-RAN-AreaCell

SEQUENCE {

plmn-Identity PLMN-Identity OPTIONAL, -- Need S
ran-AreaCells SEQUENCE (SIZE (1..32)) OF CellIdentity
}
PLMN-RAN-AreaConfiglList ::= SEQUENCE (SIZE (1..maxPLMNIdentities)) OF PLMN-RAN-AreaConfig
PLMN-RAN-AreaConfig ::= SEQUENCE {
plmn-Identity PLMN-Identity OPTIONAL, -- Need S
ran-Area SEQUENCE (SIZE (1..16)) OF RAN-AreaConfig
}
RAN-AreaConfig ::= SEQUENCE {
trackingAreaCode TrackingAreaCode,
ran-AreaCodelList SEQUENCE (SIZE (1..32)) OF RAN-AreaCode OPTIONAL -- Need R
}
-- TAG-RRCRELEASE-STOP
-- ASN1STOP
RRCRelease-IEs field descriptions
cnType

Indicate that the UE is redirected to EPC or 5GC.

deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised.

deprioritisationTimer

Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.

measldleConfig

Indicates measurement configuration to be stored and used by the UE while in RRC_IDLE or RRC_INACTIVE.

suspendConfig

Indicates configuration for the RRC_INACTIVE state. The network does not configure suspendConfig when the network redirect the UE to an inter-RAT carrier frequency or if
the UE is configured with a DAPS bearer.

redirectedCarrierinfo

Indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an NR or an inter-RAT carrier frequency, by means of cell selection at transition to RRC_IDLE
or RRC_INACTIVE as specified in TS 38.304 [20]. In this release of specification, redirectedCarrierinfo is not included in an RRCRelease message with suspendConfig if this

message is in response to an RRCResumeRequest or an RRCResumeRequest1 which is triggered by the NAS layer.

voiceFallbackindication

Indicates the RRC release is triggered by EPS fallback for IMS voice as specified in TS 23.502 [43].
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CarrierinfoNR field descriptions

carrierFreq
Indicates the redirected NR frequency.

ssbSubcarrierSpacing
Subcarrier spacing of SSB in the redirected SSB frequency. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

smtc
The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC
configured in the measObjectNR having the same SSB frequency and subcarrier spacing.

RAN-NotificationArealnfo field descriptions

cellList
Alist of cells configured as RAN area.

ran-AreaConfigList
Alist of RAN area codes or RA code(s) as RAN area.

PLMN-RAN-AreaConfig field descriptions

plmn-Identity
PLMN Identity to which the cells in ran-Area belong. If the field is absent the UE uses the ID of the registered PLMN.

ran-AreaCodelList
The total number of RAN-AreaCodes of all PLMNs does not exceed 32.

ran-Area
Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or both TA code(s) and RAN area code(s) to
configure a UE. The total number of TACs across all PLMNs does not exceed 16.

PLMN-RAN-AreaCell field descriptions

plmn-Identity
PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE uses the ID of the registered PLMN.

ran-AreaCells
The total number of cells of all PLMNs does not exceed 32.

SuspendConfig field descriptions

ran-NotificationArealnfo
Network ensures that the UE in RRC_INACTIVE always has a valid ran-NotificationArealnfo.

ran-PagingCycle
Refers to the UE specific cycle for RAN-initiated paging. Value rf32 corresponds to 32 radio frames, value rf64 corresponds to 64 radio frames and so on.

t380
Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.
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— RRCResume

The RRCResume message is used to resume the suspended RRC connection.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

-- ASN1START
-- TAG-RRCRESUME-START

RRCResume ::=
rrc-TransactionIdentifier
criticalExtensions

rrcResume
criticalExtensionsFuture

}

RRCResume-IEs ::=
radioBearerConfig
masterCellGroup
measConfig
fullConfig
lateNonCriticalExtension
nonCriticalExtension

}

RRCResume-v1560-IEs ::=
radioBearerConfig2
sk-Counter
nonCriticalExtension

}

RRCResume-v1610-IEs ::=
idleModeMeasurementReq-ri16
restoreMCG-SCells-ri6
restoreSCG-ri16
mrdc-SecondaryCellGroup-ril6

nr-SCG-ri16
eutra-SCG-ri16

}
needForGapsConfigNR-r16
nonCriticalExtension

RRCResume message

SEQUENCE {
RRC-TransactionIdentifier,
CHOICE {

RRCResume-IEs,
SEQUENCE {}

SEQUENCE {
RadioBearerConfig
OCTET STRING (CONTAINING CellGroupConfig)
MeasConfig
ENUMERATED {true}
OCTET STRING
RRCResume-v1560-IEs

SEQUENCE {
OCTET STRING (CONTAINING RadioBearerConfig)
SK-Counter
RRCResume-v1610-IEs

SEQUENCE {
ENUMERATED {true}
ENUMERATED {true}
ENUMERATED {true}
CHOICE {
OCTET STRING (CONTAINING RRCReconfiguration),
OCTET STRING

SetupRelease {NeedForGapsConfigNR-r16}
SEQUENCE{}

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL

Need
Need
Need
Need

Need
Need

Need
Need
Need

Cond
Need

= o= ==

=

RestoreSCG
M
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-- TAG-RRCRESUME-STOP
-- ASN1STOP

RRCResume-IEs field descriptions

idleModeMeasurementReq
This field indicates that the UE shall report the idle/inactive measurements, if available, to the network in the RRCResumeComplete message

masterCellGroup
Configuration of the master cell group.

mrdc-SecondaryCellGroup

Includes an RRC message for SCG configuration in NR-DC or NE-DC.

For NR-DC (nr-SCG), mrdc-SecondaryCellGroup contains the RRCReconfiguration message as generated (entirely) by SN gNB. In this version of the specification, the RRC
message only includes fields secondaryCellGroup, with at least reconfigurationWithSync, otherConfig and measConfig.

For NE-DC (eutra-SCG), mrdc-SecondaryCellGroup includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331 [10]. In this version of the
specification, the E-UTRA RRC message only include the field scg-Configuration with at least mobilityControlinfoSCG.

needForGapsConfigNR
Configuration for the UE to report measurement gap requirement information of NR target bands in the RRCReconfigurationComplete and RRCResumeComplete message.

radioBearerConfig
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP.

radioBearerConfig2
Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. This field can only be used if the UE supports NR-DC or NE-DC.

restoreMCG-SCells
Indicates that the UE shall restore the MCG SCells from the UE Inactive AS Context, if stored.

restoreSCG
Indicates that the UE shall restore the SCG configurations from the UE Inactive AS Context, if stored.

sk-Counter
A counter used to derive S-Kgne 0Or S-Keng based on the newly derived Kgne during RRC Resume. The field is only included when there is one or more RB with keyToUse set to
secondary or mrdc-SecondaryCellGroup is included.

Conditional Presence Explanation

RestoreSCG The field is mandatory present if restoreSCG is included. It is optionally present, Need M, otherwise.

— RRCResumeComplete

The RRCResumeComplete message is used to confirm the successful completion of an RRC connection resumption.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network
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RRCResumeComplete message

-- ASN1START
-- TAG-RRCRESUMECOMPLETE-START

RRCResumeComplete ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {

rrcResumeComplete RRCResumeComplete-IEs,
criticalExtensionsFuture SEQUENCE {3}
}
}
RRCResumeComplete-IEs ::= SEQUENCE {
dedicatedNAS-Message DedicatedNAS-Message
selectedPLMN-Identity INTEGER (1..maxPLMN)
uplinkTxDirectCurrentList UplinkTxDirectCurrentList
lateNonCriticalExtension OCTET STRING
nonCriticalExtension RRCResumeComplete-v1610-IEs
}
RRCResumeComplete-v1610-IEs ::= SEQUENCE {
idleMeasAvailable-ri6 ENUMERATED {true}
measResultIdleEUTRA-r16 MeasResultIdleEUTRA-r16
measResultIdleNR-r16 MeasResultIdleNR-r16
scg-Response-ri6 CHOICE {
nr-SCG-Response OCTET STRING (CONTAINING RRCReconfigurationComplete),
eutra-SCG-Response OCTET STRING

}

ue-MeasurementsAvailable-ri16 UE-MeasurementsAvailable-ri6

mobilityHistoryAvail-ri6 ENUMERATED {true}

mobilityState-ri6 ENUMERATED {normal, medium, high, spare}

needForGapsInfoNR-ri16 NeedForGapsInfoNR-ri16

nonCriticalExtension SEQUENCE{}

}

-- TAG-RRCRESUMECOMPLETE-STOP
-- ASN1STOP

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL
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RRCResumeComplete-IEs field descriptions

idleMeasAvailable
Indication that the UE has idle/inactive measurement report available.

measResultldleEUTRA
EUTRA measurement results performed during RRC_INACTIVE.

measResultldleNR
NR measurement results performed during RRC_INACTIVE.

needForGapsinfoNR
This field is used to indicate the measurement gap requirement information of the UE for NR target bands.

selectedPLMN-Identity
Index of the PLMN selected by the UE from the pImn-IdentityList or npn-IdentitylnfoList fields included in SIB1.

uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent in CellGroupConfig).

- RRCResumeRequest
The RRCResumeRequest message is used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH
Direction: UE to Network

RRCResumeRequest message

-- ASN1START
-- TAG-RRCRESUMEREQUEST-START
RRCResumeRequest ::= SEQUENCE {
rrcResumeRequest RRCResumeRequest-IEs
}
RRCResumeRequest-IEs ::= SEQUENCE {
resumeIdentity ShortI-RNTI-Value,
resumeMAC-I BIT STRING (SIZE (16)),
resumeCause ResumeCause,
spare BIT STRING (SIZE (1))
}

-- TAG-RRCRESUMEREQUEST-STOP
-- ASN1STOP
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RRCResumeRequest-IEs field descriptions

resumeCause
Provides the resume cause for the RRC connection resume request as provided by the upper layers or RRC. The network is not expected to reject an RRCResumeRequest

due to unknown cause value being used by the UE.

resumeldentity
UE identity to facilitate UE context retrieval at gNB.

resumeMAC-I
Authentication token to facilitate UE authentication at gNB. The 16 least significant bits of the MAC-I calculated using the AS security configuration as specified in 5.3.13.3.

— RRCResumeRequest1

The RRCResumeRequest1 message is used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH1

Direction: UE to Network

RRCResumeRequestl message

-- ASNISTART
-- TAG-RRCRESUMEREQUEST1-START
RRCResumeRequestl ::= SEQUENCE {
rrcResumeRequestl RRCResumeRequestl-IEs
}
RRCResumeRequest1-IEs ::= SEQUENCE {
resumeIdentity I-RNTI-Value,
resumeMAC-I BIT STRING (SIZE (16)),
resumeCause ResumeCause,
spare BIT STRING (SIZE (1))
}

-- TAG-RRCRESUMEREQUEST1-STOP
-- ASN1STOP
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RRCResumeRequestl-IEs field descriptions

resumeCause
Provides the resume cause for the RRCResumeRequest1 as provided by the upper layers or RRC. A gNB is not expected to reject an RRCResumeRequest1 due to unknown

cause value being used by the UE.

resumeldentity
UE identity to facilitate UE context retrieval at gNB.

resumeMAC-I
Authentication token to facilitate UE authentication at gNB. The 16 least significant bits of the MAC-I calculated using the AS security configuration as specified in 5.3.13.3.

— RRCSetup
The RRCSetup message is used to establish SRB1.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH
Direction: Network to UE

RRCSetup message

-- ASN1START
-- TAG-RRCSETUP-START
RRCSetup ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
rrcSetup RRCSetup-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
RRCSetup-IEs ::= SEQUENCE {
radioBearerConfig RadioBearercConfig,
masterCellGroup OCTET STRING (CONTAINING CellGroupConfig),
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}

-- TAG-RRCSETUP-STOP
-- ASN1STOP
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RRCSetup-IEs field descriptions

masterCellGroup
The network configures only the RLC bearer for the SRB1, mac-CellGroupConfig, physicalCellGroupConfig and spCellConfig.

radioBearerConfig
Only SRB1 can be configured in RRC setup.

— RRCSetupComplete
The RRCSetupComplete message is used to confirm the successful completion of an RRC connection establishment.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

RRCSetupComplete message

-- ASN1START
-- TAG-RRCSETUPCOMPLETE-START
RRCSetupComplete ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
rrcSetupComplete RRCSetupComplete-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
RRCSetupComplete-IEs ::= SEQUENCE {
selectedPLMN-Identity INTEGER (1..maxPLMN),
registeredAMF RegisteredAMF OPTIONAL,
guami-Type ENUMERATED {native, mapped} OPTIONAL,
S-NSSAI-List SEQUENCE (SIZE (1..maxNrofS-NSSAI)) OF S-NSSAI OPTIONAL,
dedicatedNAS-Message DedicatedNAS-Message,
ng-5G-S-TMSI-Value CHOICE {
ng-5G-S-TMSI NG-5G-S-TMSI,
ng-5G-S-TMSI-Part2 BIT STRING (SIZE (9))
} OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension RRCSetupComplete-v1610-IEs OPTIONAL
}
RRCSetupComplete-v1610-IEs ::= SEQUENCE {
iab-NodeIndication-ri16 ENUMERATED {true} OPTIONAL,

idleMeasAvailable-ri6 ENUMERATED {true} OPTIONAL,
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ue-MeasurementsAvailable-ri16 UE-MeasurementsAvailable-ri16 OPTIONAL,
mobilityHistoryAvail-ri16 ENUMERATED {true} OPTIONAL,
mobilityState-ri16 ENUMERATED {normal, medium, high, spare} OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}
RegisteredAMF ::= SEQUENCE {
plmn-Identity PLMN-Identity OPTIONAL,
amf-Identifier AMF-Identifier
}
-- TAG-RRCSETUPCOMPLETE-STOP
-- ASN1STOP
RRCSetupComplete-IEs field descriptions
guami-Type
This field is used to indicate whether the GUAMI included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI) as specified in TS 24.501
[23].

iab-Nodelndication
This field is used to indicate that the connection is being established by an IAB-node as specified in TS 38.300 [2].

idleMeasAvailable
Indication that the UE has idle/inactive measurement report available.

mobilityState
This field indicates the UE mobility state (as defined in TS 38.304 [20], clause 5.2.4.3) just prior to UE going into RRC_CONNECTED state. The UE indicates the value of
medium and high when being in Medium-mobility and High-mobility states respectively. Otherwise the UE indicates the value normal.

ng-5G-S-TMSI-Part2
The leftmost 9 bits of 5G-S-TMSI.

registeredAMF
This field is used to transfer the GUAMI of the AMF where the UE is registered, as provided by upper layers, see TS 23.003 [21].

selectedPLMN-Identity
Index of the PLMN or SNPN selected by the UE from the p/mn-IdentityList or npn-IdentityInfoList fields included in SIB1.

- RRCSetupRequest

The RRCSetupRequest message is used to request the establishment of an RRC connection.
Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: UE to Network
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RRCSetupRequest message

-- ASN1START

-- TAG-RRCSETUPREQUEST-START

RRCSetupRequest ::= SEQUENCE {
rrcSetupRequest RRCSetupRequest-IEs

}

RRCSetupRequest-IEs ::= SEQUENCE {
ue-Identity InitialUE-Identity,
establishmentCause EstablishmentCause,
spare BIT STRING (SIZE (1))

}

InitialUE-Identity ::= CHOICE {
ng-5G-S-TMSI-Parti BIT STRING (SIZE (39)),
randomValue BIT STRING (SIZE (39))

}

EstablishmentCause ::= ENUMERATED {

emergency, highPriorityAccess, mt-Access, mo-Signalling,
mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess,
spare6, spare5, spare4, spare3, spare2, sparel}

-- TAG-RRCSETUPREQUEST-STOP
-- ASN1STOP

RRCSetupRequest-IEs field descriptions

establishmentCause
Provides the establishment cause for the RRCSetupRequest in accordance with the information received from upper layers. gNB is not expected to reject an
RRCSetupRequest due to unknown cause value being used by the UE.

ue-ldentity
UE identity included to facilitate contention resolution by lower layers.

InitialUE-Identity field descriptions

ng-5G-S-TMSI-Part1
The rightmost 39 bits of 5G-S-TMSI.

randomValue
Integer value in the range 0 to 2*° — 1.

— RRCSystemInfoRequest
The RRCSystemInfoRequest message is used to request SI message(s) required by the UE as specified in clause 5.2.2.3.3.

Signalling radio bearer: SRBO
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RLC-SAP: TM

Logical channel: CCCH
Direction: UE to Network

RRCSysteminfoRequest message

-- ASN1START
-- TAG-RRCSYSTEMINFOREQUEST-START
RRCSystemInfoRequest ::= SEQUENCE {
criticalExtensions CHOICE {
rrcSystemInfoRequest RRCSystemInfoRequest-IEs,
criticalExtensionsFuture-ri6 CHOICE {
rrcPosSystemInfoRequest-ri6 RRC-PosSystemInfoRequest-ri6-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
}
RRCSystemInfoRequest-IEs ::= SEQUENCE {
requested-SI-List BIT STRING (SIZE (maxSI-Message)), --32bits
spare BIT STRING (SIZE (12))
}
RRC-PosSystemInfoRequest-r16-IEs ::= SEQUENCE {
requestedPosSI-List BIT STRING (SIZE (maxSI-Message)), --32bits
spare BIT STRING (SIZE (11))
}

-- TAG-RRCSYSTEMINFOREQUEST-STOP
-- ASN1STOP

RRCSysteminfoRequest-IEs field descriptions

requested-SI-List
Contains a list of requested S| messages. According to the order of entry in the list of S| messages configured by schedulinginfoList in si-Schedulinginfo in SIB1, first bit
corresponds to first/leftmost listed S| message, second bit corresponds to second listed SI message, and so on.

requestedPosSI-List
Contains a list of requested S| messages. According to the order of entry in the list of S| messages configured by posSchedulinginfoList in posSI-Schedulinginfo in SIB1, first
bit corresponds to first/leftmost listed SI message, second bit corresponds to second listed SI message, and so on.

— SCGFailurelnformation
The SCGFailurelnformation message is used to provide information regarding NR SCG failures detected by the UE.

Signalling radio bearer: SRB1
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RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASN1START
-- TAG-SCGFAILUREINFORMATION-START

SCGFailureInformation ::=
criticalExtensions
scgFailureInformation
criticalExtensionsFuture

}

3

SCGFailureInformation-IEs ::=
failureReportSCG
nonCriticalExtension

}

SCGFailureInformation-vi1590-IEs ::=
lateNonCriticalExtension
nonCriticalExtension

}

FailureReportSCG ::=
failureType
measResultFreqList
measResultSCG-Failure
ceey
L[
locationInfo-ri6

failureType-v1610
11
}
MeasResultFregList ::=

-- TAG-SCGFAILUREINFORMATION-STOP
-- ASN1STOP

SCGFailurelnformation message

SEQUENCE {
CHOICE {
SCGFailureInformation-IEs,
SEQUENCE {3}

SEQUENCE {
FailureReportSCG OPTIONAL,
SCGFailureInformation-v1590-IEs OPTIONAL
SEQUENCE {
OCTET STRING OPTIONAL,
SEQUENCE {} OPTIONAL
SEQUENCE {

ENUMERATED {
t310-Expiry, randomAccessProblem,
rlc-MaxNumRetx,
synchReconfigFailureSCG, scg-ReconfigFailure,
srb3-IntegrityFailure, other-ri16, spareil},

MeasResultFreglList OPTIONAL,
OCTET STRING (CONTAINING MeasResultSCG-Failure) OPTIONAL,
LocationInfo-ri6 OPTIONAL,

ENUMERATED {scg-lbtFailure-r16, beamFailureRecoveryFailure-r16,
t312-Expiry-ri16, bh-RLF-r16, spare4, spare3, spare2, sparel} OPTIONAL

SEQUENCE (SIZE (1..maxFreq)) OF MeasResult2NR
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SCGFailurelnformation field descriptions

measResultFreqList

The field contains available results of measurements on NR frequencies the UE is configured to measure by measConfig.

measResultSCG-Failure

The field contains the MeasResultSCG-Failure |E which includes available results of measurements on NR frequencies the UE is configured to measure by the NR SCG

RRCReconfiguration message.

- SCGFailurelnformationEUTRA

The SCGFailurelnformationEUTRA message is used to provide information regarding E-UTRA SCG failures detected by the UE.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASN1START

-- TAG-SCGFAILUREINFORMATIONEUTRA-START

SCGFailureInformationEUTRA ::=
criticalExtensions
scgFailureInformationEUTRA
criticalExtensionsFuture

}

SCGFailureInformationEUTRA-IES ::=
failureReportSCG-EUTRA
nonCriticalExtension

}

SCGFailureInformationEUTRA-v1590-1IEs
lateNonCriticalExtension
nonCriticalExtension

}

FailureReportSCG-EUTRA ::=
failureType

measResultFreqListMRDC
measResultSCG-FailureMRDC

SCGFailurelnformationEUTRA message

SEQUENCE {
CHOICE {
SCGFailureInformationEUTRA-IES,
SEQUENCE {}

SEQUENCE {
FailureReportSCG-EUTRA OPTIONAL,
SCGFailureInformationEUTRA-v1590-IEs

::= SEQUENCE {

OCTET STRING OPTIONAL,
SEQUENCE {} OPTIONAL

SEQUENCE {
ENUMERATED {
t313-Expiry, randomAccessProblem, rlc-MaxNumRetx,
scg-ChangeFailure, scg-1lbtFailure-ri6,

OPTIONAL

beamFailureRecoveryFailure-r16, t312-Expiry-ri16, spare},

MeasResultFregListFailMRDC
OCTET STRING

OPTIONAL,

OPTIONAL,
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ey
[[
locationInfo-ri6 LocationInfo-ri6 OPTIONAL
11

MeasResultFregListFailMRDC ::= SEQUENCE (SIZE (1.. maxFreq)) OF MeasResult2EUTRA

-- TAG-SCGFAILUREINFORMATIONEUTRA-STOP
-- ASN1STOP

SCGFailurelnformationEUTRA field descriptions

measResultFreqListMRDC
The field contains available results of measurements on E-UTRA frequencies the UE is configured to measure by measConfig.

measResultSCG-FailureMRDC
Includes the E-UTRA MeasResultSCG-FailureMRDC IE as specified in TS 36.331 [10]. The field contains available results of measurements on E-UTRA frequencies the UE is
configured to measure by the E-UTRA RRCConnectionReconfiguration message.

- SecurityModeCommand
The SecurityModeCommand message is used to command the activation of AS security.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

SecurityModeCommand message

-- ASN1START
-- TAG-SECURITYMODECOMMAND-START
SecurityModeCommand ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
securityModeCommand SecurityModeCommand-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
SecurityModeCommand-IEs ::= SEQUENCE {
securityConfigSMC SecurityConfigSMC,

lateNonCriticalExtension OCTET STRING OPTIONAL,
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nonCriticalExtension SEQUENCE{} OPTIONAL
}
SecurityConfigSMC ::= SEQUENCE {

securityAlgorithmConfig SecurityAlgorithmConfig,
}

-- TAG-SECURITYMODECOMMAND-STOP
-- ASN1STOP

- SecurityModeComplete

The SecurityModeComplete message is used to confirm the successful completion of a security mode command.
Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH

Direction: UE to Network

SecurityModeComplete message

-- ASN1START
-- TAG-SECURITYMODECOMPLETE-START
SecurityModeComplete ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
securityModeComplete SecurityModeComplete-IEs,
criticalExtensionsFuture SEQUENCE {3}
}
}
SecurityModeComplete-IEs ::= SEQUENCE {
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}

-- TAG-SECURITYMODECOMPLETE-STOP
-- ASN1STOP

- SecurityModeFailure

The SecurityModeFailure message is used to indicate an unsuccessful completion of a security mode command.
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Signalling radio bearer: SRB1

RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

SecurityModeFailure message

-- ASN1START
-- TAG-SECURITYMODEFAILURE-START
SecurityModeFailure ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
securityModeFailure SecurityModeFailure-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
SecurityModeFailure-IEs ::= SEQUENCE {
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE{} OPTIONAL
}

-- TAG-SECURITYMODEFAILURE-STOP
-- ASN1STOP

- SIB1

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource
configuration information that is common for all UEs and barring information applied to the unified access control.

Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH
Direction: Network to UE
SIB1 message

-- ASN1START
-- TAG-SIB1-START

SIB1 ::= SEQUENCE {
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cellSelectionInfo SEQUENCE {
g-RxLevMin Q-RxLevMin,
g-RxLevMinOffset INTEGER (1..8) OPTIONAL, -- Need S
g-RxLevMinSUL Q-RxLevMin OPTIONAL, -- Need R
g-QualMin Q-QualMin OPTIONAL, -- Need S
g-QualMinOffset INTEGER (1..8) OPTIONAL -- Need S
OPTIONAL, -- Cond Standalone
cellAccessRelatedInfo CellAccessRelatedInfo,
connEstFailureControl ConnEstFailureControl OPTIONAL, -- Need R
si-SchedulingInfo SI-SchedulingInfo OPTIONAL, -- Need R
servingCellConfigCommon ServingCellConfigCommonSIB OPTIONAL, -- Need R
ims-EmergencySupport ENUMERATED {true} OPTIONAL, -- Need R
eCallOverIMS-Support ENUMERATED {true} OPTIONAL, -- Need R
ue-TimersAndConstants UE-TimersAndConstants OPTIONAL, -- Need R
uac-BarringInfo SEQUENCE {
uac-BarringForCommon UAC-BarringPerCatList OPTIONAL, -- Need S
uac-BarringPerPLMN-List UAC-BarringPerPLMN-List OPTIONAL, -- Need S
uac-BarringInfoSetList UAC-BarringInfoSetList,
uac-AccessCategoryl-SelectionAssistanceInfo CHOICE {
plmnCommon UAC-AccessCategoryl-SelectionAssistancelInfo,
individualPLMNList SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AccessCategoryl-SelectionAssistanceInfo
} OPTIONAL -- Need S
OPTIONAL, -- Need R
useFullResumeID ENUMERATED {true} OPTIONAL, -- Need R
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SIB1-v1610-IEs OPTIONAL
}
SIB1-v1610-IEs ::= SEQUENCE {
idleModeMeasurementsEUTRA-r16 ENUMERATED{true} OPTIONAL, -- Need R
idleModeMeasurementsNR-r16 ENUMERATED{true} OPTIONAL, -- Need R
posSI-SchedulingInfo-ri16 PosSI-SchedulingInfo-ri16 OPTIONAL, -- Need R
nonCriticalExtension SIB1-v1630-IES OPTIONAL
}
SIB1-v1630-IES ::= SEQUENCE {
uac-BarringInfo-v1630 SEQUENCE {
uac-AC1l-SelectAssistInfo-ri6 SEQUENCE (SIZE (2..maxPLMN)) OF UAC-AC1-SelectAssistInfo-ri16
} OPTIONAL, -- Need R
nonCriticalExtension SEQUENCE {} OPTIONAL
}
UAC-AccessCategoryl-SelectionAssistanceInfo ::= ENUMERATED {a, b, c}
UAC-AC1-SelectAssistInfo-ri16 ::= ENUMERATED {a, b, c, notConfigured}

-- TAG-SIB1-STOP
-- ASN1STOP
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SiIB1 field descriptions

cellSelectioninfo
Parameters for cell selection related to the serving cell.

eCallOverIMS-Support
Indicates whether the cell supports eCall over IMS services as defined in TS 23.501 [32]. If absent, eCall over IMS is not supported by the network in the cell.

idleModeMeasurementseUTRA
This field indicates that a UE that is configured for EUTRA idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these
measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform EUTRA idle/inactive measurements.

idleModeMeasurementsNR
This field indicates that a UE that is configured for NR idle/inactive measurements shall perform the measurements while camping in this cell and report availability of these
measurements when establishing or resuming a connection in this cell. If absent, a UE is not required to perform NR idle/inactive measurements.

ims-EmergencySupport
Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell
for UEs in limited service mode.

g-QualMin
Parameter "Qquamin” in TS 38.304 [20], applicable for serving cell. If the field is absent, the UE applies the (default) value of negative infinity for Qguaimin.

g-QualMinOffset
Parameter "Qguaminofiset” IN TS 38.304 [20]. Actual value Qquaminoiiset = field value [dB]. If the field is absent, the UE applies the (default) value of 0 dB for Qquaminotiset. Affects the
minimum required quality level in the cell.

g-RxLevMin
Parameter "Quevmin" in TS 38.304 [20], applicable for serving cell.

g-RxLevMinOffset
Parameter "Quievminoriset. IN TS 38.304 [20]. Actual value Quevminoiiset = field value * 2 [dB]. If absent, the UE applies the (default) value of O dB for Quievminofiser. Affects the minimum
required Rx level in the cell.

q-RxLevMinSUL
Parameter "Quevmin" in TS 38.304 [20], applicable for serving cell.

servingCellConfigCommon
Configuration of the serving cell.

uac-AccessCategoryl-SelectionAssistancelnfo

Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. If p/lmnCommon is chosen, the UAC-AccessCategory1-
SelectionAssistancelnfo is applicable to all the PLMNs in pmn-IdentityList. If individualPLMNList is chosen, the 1% entry in the list corresponds to the first PLMN in p/mn-
IdentityList, the 2™ entry in the list corresponds to the second PLMN in pimn-IdentityList and so on. If uac-AC1-SelectAssistinfo-r16 is present, the UE shall ignore the uac-
AccessCategoryl-SelectionAssistancelnfo.

uac-AC1-SelectAssistinfo

Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. The 1% entry in the list corresponds to the first PLMN in p/mn-
IdentityList, the 2™ entry in the list corresponds to the second PLMN in pimn-IdentityList and so on. Value notConfigured indicates that Access Categoryl is not configured for
the corresponding PLMN.

uac-BarringForCommon

Common access control parameters for each access category. Common values are used for all PLMNSs, unless overwritten by the PLMN specific configuration provided in uac-
BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringinfoSetList). UE behaviour upon absence of this field is
specified in clause 5.3.14.2.

ue-TimersAndConstants
Timer and constant values to be used by the UE. The cell operating as PCell always provides this field.

useFullResumelD
Indicates which resume identifier and Resume request message should be used. UE uses fulll-RNTI and RRCResumeRequestl if the field is present, or shortl-RNTI and
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RRCResumeRequest if the field is absent.

Conditional Presence Explanation

Standalone The field is mandatory present in a cell that supports standalone operation, otherwise it is absent.

- SidelinkUEInformationNR
The SidelinkUEinformationNR message is used for the indication of NR sidelink UE information to the network.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

SidelinkUEInformationNR message

-- ASN1START
-- TAG-SIDELINKUEINFORMATIONNR-START
SidelinkUEInformationNR-r16::= SEQUENCE {
criticalExtensions CHOICE {
sidelinkUEInformationNR-r16 SidelinkUEInformationNR-r16-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
SidelinkUEInformationNR-r16-IEs ::= SEQUENCE {
sl-RxInterestedFreqList-ri6 SL-InterestedFreqList-ri6 OPTIONAL,
sl-TxResourceReqgList-r16 SL-TxResourceReqList-ri16 OPTIONAL,
sl-FailurelList-ri16 SL-FailurelList-ri16 OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {3} OPTIONAL
}
SL-InterestedFreqList-ri16 ::= SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)
SL-TxResourceReqList-r16 ::= SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-TxResourceReq-ri6
SL-TXxResourceReq-rl16 ::= SEQUENCE {
sl-DestinationIdentity-ri16 SL-DestinationIdentity-r1i6,
sl-CastType-ri6 ENUMERATED {broadcast, groupcast, unicast, sparel},
sl-RLC-ModeIndicationList-r16 SEQUENCE (SIZE (1.. maxNrofSLRB-r16)) OF SL-RLC-ModeIndication-ri16 OPTIONAL,
sl-QoS-InfolList-ri16 SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-r16 OPTIONAL,

s1l-TypeTxSyncList-ri16 SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-TypeTxSync-ril6 OPTIONAL,




Release 16 307

3GPP TS 38.331 V16.3.1 (2021-01)

sl-TxInterestedFreqList-ri6 SL-TxInterestedFreqList-ri16 OPTIONAL,
sl-CapabilityInformationSidelink-r16  OCTET STRING OPTIONAL
}
SL-TxInterestedFreqlList-ri16 SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF INTEGER (1..maxNrofFreqSL-r16)
SL-QoS-Info-rl16 ::= SEQUENCE {
sl-QoS-FlowIdentity-ri16 SL-QoS-FlowIdentity-ri16,
s1-QoS-Profile-ri6 SL-QoS-Profile-ri6 OPTIONAL
}
SL-RLC-ModeIndication-r16 ::= SEQUENCE {
sl-Mode-r16 CHOICE {
sl-AM-Mode-ri6 NULL,
sl-UM-Mode-ri6 NULL
}
sl-QoS-InfoList-r16 SEQUENCE (SIZE (1..maxNrofSL-QFIsPerDest-r16)) OF SL-QoS-Info-ri16
}
SL-FailureList-r16 ::= SEQUENCE (SIZE (1..maxNrofSL-Dest-r16)) OF SL-Failure-ri16
SL-Failure-ri16 ::= SEQUENCE {
sl-DestinationIdentity-ri6 SL-DestinationIdentity-ri6,
sl-Failure-ri6 ENUMERATED {rlf,configFailure, spare6, spare5, spare4, spare3, spare2, sparel}

}

-- TAG-SIDELINKUEINFORMATIONNR-STOP
-- ASN1STOP

SidelinkUEinformationNR field descriptions

sl-RxInterestedFreqList

Indicates the index of frequency on which the UE is interested to receive NR sidelink communication. The value 1 corresponds to the frequency of first entry in sl-FreqinfoList
broadcast in SIB12, the value 2 corresponds to the frequency of second entry in sl-FreqinfoList broadcast in SIB12 and so on. In this release, only value 1 can be included in
the interested frequency list.

sl-TxResourceReq
Paramters to request the transmisison resouces for NR sidelink communication to the network in the Sidelink UE Information report.
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SL-TxResourceReq field descriptions

sl-CapabilityinformationSidelink
Includes the UECapabilityinformationSidelink message (which can be also included in ueCapabilityinformationSidelink-r16 in UECapabilityEnquirySidelink from peer UE)
received from the peer UE.

sl-CastType
Indicates the cast type for the correponding destination for which to request the resource.

sl-Destinationldentity
Indicates the destination for which the TX resource request and allocation from the network are concerned.

sl-QoS-InfoList
Includes the QoS profile of the sidelink QoS flow as specified in TS 23.287 [55]

sl-QoS-Flowlidentity
This identity uniquely identifies one sidelink QoS flow between the UE and the network in the scope of UE, which is unique for different destination and cast type.

sl-RLC-Modelndication
This field indicates the RLC mode and optionally the related QoS profiles for the sidelink radio bearer, which has not been configured by the network and is initiated by another
UE in unicast. The RLC mode for one sidelink radio bearer is aligned between UE and NW by the sl-QoS-Flowldentity.

sl-TxInterestedFreqList

Each entry of this field indicates the index of frequency on which the UE is interested to transmit NR sidelink communication. The value 1 corresponds to the frequency of first
entry in sl-FreqginfoList broadcast in SIB12, the value 2 corresponds to the frequency of second entry in sl-FreqinfoList broadcast in SIB12 and so on. In this release, only value
1 can be included in the interested frequency list. In this relase, only one entry can be included in the list.

sl-TypeTxSyncList
A list of synchronization reference used by the UE. The UE shall include the same number of entries, listed in the same order, as in sl-TxInterestedFreqList, i.e. one for each
carrier fregeuncy included in s/-TxInterestedFreqList.

SL-Failure field descriptions

sl-Destinationldentity
Indicates the destination for which the SL failure is reporting for unicast.

sl-Failure
Indicates the sidelink failure cause for the sidelink RLF (value rif) and sidelink AS configuration failure (value configFailure) for the associated destination for unicast.

- SystemInformation

The SystemInformation message is used to convey one or more System Information Blocks or Positioning System Information Blocks. All the SIBs or posSIBs included are
transmitted with the same periodicity.

Signalling radio bearer: N/A
RLC-SAP: TM
Logical channels: BCCH

Direction: Network to UE
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-- ASN1START
-- TAG-SYSTEMINFORMATION-START

SystemInformation ::=
criticalExtensions
systemInformation
criticalExtensionsFuture-ri6
posSystemInformation-ri6
criticalExtensionsFuture

}

SystemInformation-IEs ::=
sib-TypeAndInfo
sib2
sib3
sib4
sib5
sib6
sib7
sib8
sib9

ceey
sib10-v1610
sib11-v1610
sib12-v1610
sib13-v1610
sib14-v1610

H

lateNonCriticalExtension
nonCriticalExtension

}

-- TAG-SYSTEMINFORMATION-STOP
-- ASN1STOP

3GPP TS 38.331 V16.3.1 (2021-01)

Systeminformation message

SEQUENCE {

CHOICE {
SystemInformation-IEs,

CHOICE {
PosSystemInformation-ri16-1IEs,
SEQUENCE {}

SEQUENCE {

SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {
SIB2,
SIB3,
SIB4,
SIB5,
SIB6,
SIB7,
SIBS,
SIBY,

SIB10-r16,
SIB11-r16,
SIB12-r16,
SIB13-r16,
SIB14-r16

OCTET STRING
SEQUENCE {3}

OPTIONAL,
OPTIONAL

— UEAssistancelnformation

The UEAssistanceInformation message is used for the indication of UE assistance information to the network.

Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM

Logical channel: DCCH
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Direction: UE to Network

UEAssistancelnformation message

-- ASN1START
-- TAG-UEASSISTANCEINFORMATION-START
UEAssistanceInformation ::= SEQUENCE {
criticalExtensions CHOICE {
ueAssistanceInformation UEAssistanceInformation-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
UEAssistanceInformation-IEs ::= SEQUENCE {
delayBudgetReport DelayBudgetReport OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension UEAssistanceInformation-vi1540-IEs OPTIONAL
}
DelayBudgetReport::= CHOICE {
typel ENUMERATED {

msMinus1280, msMinus640, msMinus320, msMinus160, msMinus80, msMinus60, msMinus40,
msMinus20, msO, ms20,ms40, ms60, ms80, ms160, ms320, ms640, ms1280},

}
UEAssistanceInformation-v1540-IEs ::= SEQUENCE {
overheatingAssistance OverheatingAssistance OPTIONAL,
nonCriticalExtension UEAssistanceInformation-v1610-IEs OPTIONAL
}
OverheatingAssistance ::= SEQUENCE {
reducedMaxCCs ReducedMaxCCs-ri16 OPTIONAL,
reducedMaxBW-FR1 ReducedMaxBW-FRx-r16 OPTIONAL,
reducedMaxBW-FR2 ReducedMaxBW-FRx-r16 OPTIONAL,
reducedMaxMIMO-LayersFR1 SEQUENCE {
reducedMIMO-LayersFR1-DL MIMO-LayersDL,
reducedMIMO-LayersFR1-UL MIMO-LayersuUL
} OPTIONAL,
reducedMaxMIMO-LayersFR2 SEQUENCE {
reducedMIMO-LayersFR2-DL MIMO-LayersDL,
reducedMIMO-LayersFR2-UL MIMO-LayersuL
} OPTIONAL
}
ReducedAggregatedBandwidth ::= ENUMERATED {mhz@, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400}
UEAssistanceInformation-v1610-IEs ::= SEQUENCE {
idc-Assistance-ri16 IDC-Assistance-ri16 OPTIONAL,
drx-Preference-ri6 DRX-Preference-ri16 OPTIONAL,

maxBW-Preference-ri6 MaxBW-Preference-ri6 OPTIONAL,
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}

maxCC-Preference-ri16
maxMIMO-LayerPreference-ri6
minSchedulingOffsetPreference-ri6
releasePreference-ri6
sl-UE-AssistanceInformationNR-r16
referenceTimeInfoPreference-ri6
nonCriticalExtension

IDC-Assistance-ri16 ::=

}

AffectedCarrierFreqlList-ri16

AffectedCarrierFreq-ri16 ::=

}

affectedCarrierFreqList-ri16
affectedCarrierFreqCombList-r16

carrierFreq-ri6
interferenceDirection-ri16

3GPP TS 38.331 V16.3.1 (2021-01)

MaxCC-Preference-ri6 OPTIONAL,
MaxMIMO-LayerPreference-ri6 OPTIONAL,
MinSchedulingOffsetPreference-r16  OPTIONAL,
ReleasePreference-ri6 OPTIONAL,
SL-UE-AssistanceInformationNR-r16 OPTIONAL,
BOOLEAN OPTIONAL,
SEQUENCE {} OPTIONAL
SEQUENCE {
AffectedCarrierFreqList-ri16 OPTIONAL,

AffectedCarrierFreqCombList-r16 OPTIONAL,

:= SEQUENCE (SIZE (1.. maxFreqIDC-ri16)) OF AffectedCarrierFreq-ri6

SEQUENCE {
ARFCN-ValueNR,
ENUMERATED {nr, other,

both, spare}

AffectedCarrierFreqCombList-r16 ::= SEQUENCE (SIZE (1..maxCombIDC-r16)) OF AffectedCarrierFreqComb-ri16

AffectedCarrierFreqComb-r16 ::=

}

affectedCarrierFregComb-ri6
victimSystemType-ri6

SEQUENCE {

SEQUENCE (SIZE (2..maxNrofServingCells)) OF ARFCN-ValueNR

VictimSystemType-ri6

OPTIONAL,

VictimSystemType-rl6 ::= SEQUENCE {
gps-ri6 ENUMERATED {true} OPTIONAL,
glonass-ri6 ENUMERATED {true} OPTIONAL,
bds-ri6 ENUMERATED {true} OPTIONAL,
galileo-ri6 ENUMERATED {true} OPTIONAL,
navIC-ri16 ENUMERATED {true} OPTIONAL,
wlan-ri16 ENUMERATED {true} OPTIONAL,
bluetooth-ri6 ENUMERATED {true} OPTIONAL,

}

DRX-Preference-ri16 ::=

preferredDRX-InactivityTimer-ri16

preferredDRX-LongCycle-ri16

preferredDRX-ShortCycle-ri6

SEQUENCE {

ENUMERATED {
msO, msl, ms2, ms3, ms4, ms5, ms6, ms8, mslO, ms20, ms30, ms40, ms50, ms60, ms80,
ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spares,
spare7, spare6, spare5, spare4, spare3, spare2, sparel} OPTIONAL,
ENUMERATED {
ms10, ms20, ms32, ms40, ms60, ms64, ms70, ms80, ms128, ms1l60, ms256, ms320, ms512,
ms640, ms1024, ms1280, ms2048, ms2560, ms5120, ms10240, sparel2, sparell, sparelo,
spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, sparel } OPTIONAL,
ENUMERATED {
ms2, ms3, ms4, ms5, ms6, ms7, ms8, mslO, msl4, msl6, ms20, ms30, ms32,
ms35, ms40, ms64, ms80, ms128, ms1l60, ms256, ms320, ms512, ms640, spare9,
spare8, spare7, spare6, spare5, spare4, spare3, spare2, sparel } OPTIONAL,
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preferredDRX-ShortCycleTimer-r16 INTEGER (1..16) OPTIONAL

}
MaxBW-Preference-ri16 ::= SEQUENCE {
reducedMaxBW-FR1-r16 ReducedMaxBW-FRx-r16 OPTIONAL,
reducedMaxBW-FR2-r16 ReducedMaxBW-FRx-r16 OPTIONAL
}
MaxCC-Preference-r16 ::= SEQUENCE {
reducedMaxCCs-ri16 ReducedMaxCCs-r16 OPTIONAL
}
MaxMIMO-LayerPreference-r16 ::= SEQUENCE {
reducedMaxMIMO-LayersFR1-r16 SEQUENCE {
reducedMIMO-LayersFR1-DL-r16 INTEGER (1..8),
reducedMIMO-LayersFR1-UL-r16 INTEGER (1..4)
} OPTIONAL,
reducedMaxMIMO-LayersFR2-r16 SEQUENCE {
reducedMIMO-LayersFR2-DL-r16 INTEGER (1..8),
reducedMIMO-LayersFR2-UL-r16 INTEGER (1..4)
} OPTIONAL
}
MinSchedulingOffsetPreference-r16 ::= SEQUENCE {
preferredk0-ri16 SEQUENCE {
preferredk@-SCS-15kHz-r16 ENUMERATED {sl1, sl12, sl4, sl6} OPTIONAL,
preferredk@-SCS-30kHz-r16 ENUMERATED {sl1, sl2, sl4, sl6} OPTIONAL,
preferredk@-SCS-60kHz-r16 ENUMERATED {sl2, sl4, sl18, sli12} OPTIONAL,
preferredk@-SCS-120kHz-r16 ENUMERATED {sl12, sl4, s18, sli2} OPTIONAL
3} OPTIONAL,
preferredk2-ri16 SEQUENCE {
preferredk2-SCS-15kHz-r16 ENUMERATED {sl1, sl2, sl4, slé6} OPTIONAL,
preferredk2-SCS-30kHz-r16 ENUMERATED {sl1, sl2, sl4, sl6} OPTIONAL,
preferredk2-SCS-60kHz-r16 ENUMERATED {sl2, sl4, sl8, sli12} OPTIONAL,
preferredk2-SCS-120kHz-r16 ENUMERATED {sl2, sl4, sl18, sli12} OPTIONAL
} OPTIONAL
}
ReleasePreference-ri16 ::= SEQUENCE {
preferredRRC-State-ri16 ENUMERATED {idle, inactive, connected, outOfConnected}
}
ReducedMaxBW-FRx-r16 ::= SEQUENCE {
reducedBW-DL-r16 ReducedAggregatedBandwidth,
reducedBW-UL-r16 ReducedAggregatedBandwidth
}
ReducedMaxCCs-r16 ::= SEQUENCE {
reducedCCsDL-r16 INTEGER (0..31),
reducedCCsUL-r16 INTEGER (0..31)
}

SL-UE-AssistanceInformationNR-r16 ::= SEQUENCE (SIZE (1..maxNrofTrafficPattern-r16)) OF SL-TrafficPatternInfo-ri6
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SL-TrafficPatternInfo-ri6::= SEQUENCE {
trafficPeriodicity-ri6 ENUMERATED {ms20, ms50, ms100, ms200, ms300, ms400, ms500, ms600, ms700, ms800, ms900, ms1000},
timingOffset-ri6 INTEGER (0..10239),
messageSize-ril6 BIT STRING (SIZE (8)),
s1-QoS-FlowIdentity-ri16 SL-QoS-FlowIdentity-ri16
}

-- TAG-UEASSISTANCEINFORMATION-STOP
-- ASN1STOP
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UEAssistancelnformation field descriptions

affectedCarrierFreqList
Indicates a list of NR carrier frequencies that are affected by IDC problem.

affectedCarrierFreqCombList
Indicates a list of NR carrier frequencie combinations that are affected by IDC problems due to Inter-Modulation Distortion and harmonics from NR when configured with UL
CA.

delayBudgetReport
Indicates the UE-preferred adjustment to connected mode DRX.

interferenceDirection

Indicates the direction of IDC interference. Value nr indicates that only NR is victim of IDC interference, value other indicates that only another radio is victim of IDC
interference and value both indicates that both NR and another radio are victims of IDC interference. The other radio refers to either the ISM radio or GNSS (see TR 36.816
[44)).

minSchedulingOffsetPreference
Indicates the UE's preferences on minimumSchedulingOffset of cross-slot scheduling for power saving.

preferredDRX-InactivityTimer

Indicates the UE's preferred DRX inactivity timer length for power saving. Value in ms (milliSecond). ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2
ms, and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the DRX inactivity timer. If secondary DRX group is
configured, the preferredDRX-InactivityTimer only applies to the default DRX group.

preferredDRX-LongCycle

Indicates the UE's preferred long DRX cycle length for power saving. Value in ms. ms10 corresponds to 10ms, ms20 corresponds to 20 ms, ms32 corresponds to 32 ms, and
so on. If preferredDRX-ShortCycle is provided, the value of preferredDRX-LongCycle shall be a multiple of the preferredDRX-ShortCycle value. If the field is absent from the
DRX-Preference IE, it is interpreted as the UE having no preference for the long DRX cycle.

preferredDRX-ShortCycle
Indicates the UE's preferred short DRX cycle length for power saving. Value in ms. ms2 corresponds to 2ms, ms3 corresponds to 3 ms, ms4 corresponds to 4 ms, and so on. If
the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the short DRX cycle.

preferredDRX-ShortCycleTimer

Indicates the UE's preferred short DRX cycle timer for power saving. Value in multiples of preferredDRX-ShortCycle. A value of 1 corresponds to preferredDRX-ShortCycle, a
value of 2 corresponds to 2 * preferredDRX-ShortCycle and so on. If the field is absent from the DRX-Preference IE, it is interpreted as the UE having no preference for the
short DRX cycle timer. A preference for the short DRX cycle is indicated when a preference for the short DRX cycle timer is indicated.

preferredK0

Indicates the UE's preferred value of kO (slot offset between DCI and its scheduled PDSCH - see TS 38.214 [19], clause 5.1.2.1) for cross-slot scheduling for power saving.
Value is defined for each subcarrier spacing (numerology) in units of slots. s/1 corresponds to 1 slot, s/2 corresponds to 2 slots, s/4 corresponds to 4 slots, and so on. If a value
for a subcarrier spacing is absent, it is interpreted as the UE having no preference on kO for cross-slot scheduling for that subcarrier spacing. If the field is absent from the
MinSchedulingOffsetPreference IE, it is interpreted as the UE having no preference on kO for cross-slot scheduling.

preferredK2

Indicates the UE's preferred value of k2 (slot offset between DCI and its scheduled PUSCH - see TS 38.214 [19], clause 6.1.2.1) for cross-slot scheduling for power saving.
Value is defined for each subcarrier spacing (numerology) in units of slots. s/1 corresponds to 1 slot, s/2 corresponds to 2 slots, s/4 corresponds to 4 slots, and so on. If a value
for a subcarrier spacing is absent, it is interpreted as the UE having no preference on k2 for cross-slot scheduling for that subcarrier spacing. If the field is absent from the
MinSchedulingOffsetPreference IE, it is interpreted as the UE having no preference on k2 for cross-slot scheduling.

preferredRRC-State

Indicates the UE's preferred RRC state. The value idle is indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_IDLE. The value inactive is
indicated if the UE prefers to be released from RRC_CONNECTED and transition to RRC_INACTIVE. The value connected is indicated if the UE prefers to revert an earlier
indication to leave RRC_CONNECTED state. The value outOfConnected is indicated if the UE prefers to be released from RRC_CONNECTED and has no preferred RRC
state to transition to. The value connected can only be indicated if the UE is configured with connectedReporting.




Release 16 315 3GPP TS 38.331 V16.3.1 (2021-01)

UEAssistancelnformation field descriptions

reducedBW-FR1

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) and across all uplink carrier(s) of
FR1, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR1. The aggregated bandwidth
across all downlink carrier(s) of FR1 is the sum of bandwidth of active downlink BWP(s) across all activated downlink carrier(s) of FR1. The aggregated bandwidth across all
uplink carrier(s) of FR1 is the sum of bandwidth of active uplink BWP(s) across all activated uplink carrier(s) of FR1. If the field is absent from the MaxBW-Preference |E or the
OverheatingAssistance IE, it is interpreted as the UE having no preference on the maximum aggregated bandwidth of FR1.

When indicated to address overheating, this maximum aggregated bandwidth includes carrier(s) of FR1 of both the NR MCG and the SCG. This maximum aggregated
bandwidth only includes carriers of FR1 of the SCG in (NG)EN-DC. Value mhz0 is not used when indicated to address overheating.

When indicated to address power saving, this maximum aggregated bandwidth includes carrier(s) of FR1 of the cell group that this UE assistance information is associated
with. The aggregated bandwidth can only range up to the current active configuration when indicated to address power savings.

reducedBW-FR2

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carrier(s) and across all uplink carrier(s) of
FR2, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cell(s) operating on FR2. The aggregated bandwidth
across all downlink carrier(s) of FR2 is the sum of bandwidth of active downlink BWP(s) across all activated downlink carrier(s) of FR2. The aggregated bandwidth across all
uplink carrier(s) of FR2 is the sum of bandwidth of active uplink BWP(s) across all activated uplink carrier(s) of FR2. If the field is absent from the MaxBW-Preference |E or the
OverheatingAssistance IE, it is interpreted as the UE having no preference on the maximum aggregated bandwidth of FR2.

When indicated to address overheating, this maximum aggregated bandwidth includes carrier(s) of FR2 of both the NR MCG and the NR SCG. This maximum aggregated
bandwidth only includes carriers of FR2 of the SCG in (NG)EN-DC.

When indicated to address power saving, this maximum aggregated bandwidth includes carrier(s) of FR2 of the cell group that this UE assistance information is associated
with. The aggregated bandwidth can only range up to the current active configuration when indicated to address power savings.

reducedCCsDL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating or power
saving.

When indicated to address overheating, this maximum number includes both SCells of the NR MCG and PSCell/SCells of the SCG. This maximum number only includes
PSCell/SCells of the SCG in (NG)EN-DC.

When indicated to address power saving, this maximum number includes PSCell/SCells of the cell group that this UE assistance information is associated with. The maximum
number of downlink SCells can only range up to the current active configuration when indicated to address power savings.

reducedCCsUL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating or power saving.
When indicated to address overheating, this maximum number includes both SCells of the NR MCG and PSCell/SCells of the SCG. This maximum number only includes
PSCell/SCells of the SCG in (NG)EN-DC.

When indicated to address power saving, this maximum number includes PSCell/SCells of the cell group that this UE assistance information is associated with. The maximum
number of uplink SCells can only range up to the current active configuration when indicated to address power savings.

reducedMIMO-LayersFR1-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the
field, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. The maximum number of
downlink MIMO layers can only range up to the maximum number of MIMO layers configured across all activated downlink carrier(s) of FR1 in the cell group when indicated to
address power savings.

reducedMIMO-LayersFR1-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR1 indicated by the
field, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR1. The maximum number of
uplink MIMO layers can only range up to the maximum number of MIMO layers configured across all activated uplink carrier(s) of FR1 in the cell group when indicated to
address power savings.
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UEAssistancelnformation field descriptions

reducedMIMO-LayersFR2-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR2 indicated by the
field, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. The maximum number of
downlink MIMO layers can only range up to the maximum number of MIMO layers configured across all activated downlink carrier(s) of FR2 in the cell group when indicated to
address power savings.

reducedMIMO-LayersFR2-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR2 indicated by the
field, to address overheating or power saving. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. The maximum number of
uplink MIMO layers can only range up to the maximum number of MIMO layers configured across all activated uplink carrier(s) of FR2 in the cell group when indicated to
address power savings.

referenceTimelnfoPreference
Indicates whether the UE prefers being provisioned with the timing information specified in the |IE ReferenceTimelnfo.

sl-QoS-Flowldentity
This identity uniquely identifies one sidelink QoS flow between the UE and the network in the scope of UE, which is unique for different destination and cast type.

sl-UE-AssistancelnformationNR
Indicates the traffic characteristic of sidelink logical channel(s), specified in the IE SL-TrafficPatterninfo, that are setup for NR sidelink communication.

typel
Indicates the preferred amount of increment/decrement to the long DRX cycle length with respect to the current configuration. Value in number of milliseconds. Value ms40
corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.

victimSystemType
Indicate the list of victim system types to which IDC interference is caused from NR when configured with UL CA. Value gps, glonass, bds, galileo and navIC indicates the type
of GNSS. Value wian indicates WLAN and value bluetooth indicates Bluetooth.

SL-TrafficPatterninfo field descriptions

messageSize
Indicates the maximum TB size based on the observed traffic pattern. The value refers to the index of TS 38.321 [3], table 6.1.3.1-2.

timingOffset
This field indicates the estimated timing for a packet arrival in a sidelink logical channel. Specifically, the value indicates the timing offset with respect to subframe#0 of SFN#0
in milliseconds.

trafficPeriodicity
This field indicates the estimated data arrival periodicity in a sidelink logical channel. Value ms20 corresponds to 20 ms, ms50 corresponds to 50 ms and so on.

— UECapabilityEnquiry

The UECapabilityEnquiry message is used to request UE radio access capabilities for NR as well as for other RATs.
Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
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Direction: Network to UE

-- ASN1START
-- TAG-UECAPABILITYENQUIRY-START

UECapabilityEnquiry ::=
rrc-TransactionIdentifier
criticalExtensions

ueCapabilityEnquiry
criticalExtensionsFuture

}

UECapabilityEnquiry-IEs ::=
ue-CapabilityRAT-RequestList
lateNonCriticalExtension
ue-CapabilityEnquiryExt

}

UECapabilityEnquiry-v1560-IEs ::=
capabilityRequestFilterCommon
nonCriticalExtension

}

UECapabilityEnquiry-v1610-IEs ::=
rrc-SegAllowed-ri16
nonCriticalExtension

}

-- TAG-UECAPABILITYENQUIRY-STOP
-- ASN1STOP

UECapabilityEnquiry message

SEQUENCE {
RRC-TransactionIdentifier,
CHOICE {

UECapabilityEnquiry-IEs,
SEQUENCE {}

SEQUENCE {
UE-CapabilityRAT-RequestList,
OCTET STRING
OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)

SEQUENCE {
UE-CapabilityRequestFilterCommon
UECapabilityEnquiry-v1610-IEs

SEQUENCE {
ENUMERATED {enabled} OPTIONAL, -- Need N
SEQUENCE {3} OPTIONAL

— UECapabilityinformation

The IE UECapabilityInformation message is used to transfer UE radio access capabilities requested by the network.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASN1START

UECapabilitylnformation message

OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL

-- Need N
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-- TAG-UECAPABILITYINFORMATION-START

UECapabilityInformation ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {

ueCapabilityInformation UECapabilityInformation-IEs,
criticalExtensionsFuture SEQUENCE {}
}

}

UECapabilityInformation-IEs ::= SEQUENCE {
ue-CapabilityRAT-ContainerList UE-CapabilityRAT-ContainerList
lateNonCriticalExtension OCTET STRING
nonCriticalExtension SEQUENCE{}

}

-- TAG-UECAPABILITYINFORMATION-STOP
-- ASN1STOP

- UEInformationRequest
The UEInformationRequest message is used by the network to retrieve information from the UE.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

UEInformationRequest message

-- ASN1START
-- TAG-UEINFORMATIONREQUEST-START
UEInformationRequest-ri6 ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
ueInformationRequest-ri6 UEInformationRequest-ri16-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
UEInformationRequest-r16-IEs ::= SEQUENCE {
idleModeMeasurementReq-ri6 ENUMERATED{true} OPTIONAL, -- Need
logMeasReportReq-ri6 ENUMERATED {true} OPTIONAL, -- Need N

connEstFailReportReq-ri6 ENUMERATED {true} OPTIONAL, -- Need N

OPTIONAL,

OPTIONAL,
OPTIONAL
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ra-ReportReq-ri6 ENUMERATED {true} OPTIONAL, -- Need N
rlf-ReportReq-ri6 ENUMERATED {true} OPTIONAL, -- Need N
mobilityHistoryReportReq-ri16 ENUMERATED {true} OPTIONAL, -- Need N
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL

}

-- TAG-UEINFORMATIONREQUEST-STOP

-- ASN1STOP

UEInformationRequest-IEs field descriptions
connEstFailReportReq

This field is used to indicate whether the UE shall report information about the connection failure.

idleModeMeasurementReq
This field indicates that the UE shall report the idle/inactive measurement information, if available, to the network in the UEInformationResponse message.

logMeasReportReq
This field is used to indicate whether the UE shall report information about logged measurements.

mobilityHistoryReportReq
This field is used to indicate whether the UE shall report information about mobility history information.

ra-ReportReq
This field is used to indicate whether the UE shall report information about the random access procedure.

rif-ReportReq
This field is used to indicate whether the UE shall report information about the radio link failure.

- UEInformationResponse

The UEInformationResponse message is used by the UE to transfer information requested by the network.
Signalling radio bearer: SRB1 or SRB2 (when logged measurement information is included)
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network

UEiInformationResponse message

-- ASN1START
-- TAG-UEINFORMATIONRESPONSE-START
UEInformationResponse-ril6 ::= SEQUENCE {
rrc-TransactionIdentifier RRC-TransactionIdentifier,
criticalExtensions CHOICE {
ueInformationResponse-ri6 UEInformationResponse-ri16-IEs,

criticalExtensionsFuture SEQUENCE {3}
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}

}

UEInformationResponse-ri16-IEs ::=

}

measResultIdleEUTRA-r16
measResultIdleNR-r16
logMeasReport-ri6
connEstFailReport-ri6
ra-ReportList-ri16
rlf-Report-ri6
mobilityHistoryReport-ri6
lateNonCriticalExtension
nonCriticalExtension

LogMeasReport-ri6 ::=

}

absoluteTimeStamp-ri6
traceReference-ri16
traceRecordingSessionRef-ri16
tce-Id-ri16
logMeasInfolList-ri16
logMeasAvailable-ri6
logMeasAvailableBT-r16
logMeasAvailableWLAN-r16

LogMeasInfolList-r16 ::=

LogMeasInfo-ri6 ::=

}

locationInfo-ri16
relativeTimeStamp-ri16
servCellIdentity-ri6
measResultServingCell-ri16
measResultNeighCells-ri16
measResultNeighCellListNR
measResultNeighCelllListEUTRA

}
anyCellSelectionDetected-ri16

ConnEstFailReport-ri16 ::=

measResultFailedCell-ri16

locationInfo-ri6

measResultNeighCells-ri16
measResultNeighCellListNR
measResultNeighCelllListEUTRA

r
number0fConnFail-ri16
perRAInfoList-ri16
timeSinceFailure-ri16
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SEQUENCE {
MeasResultIdleEUTRA-r16
MeasResultIdleNR-r16
LogMeasReport-ri6
ConnEstFailReport-ri6
RA-ReportList-ri6
RLF-Report-ri6
MobilityHistoryReport-ri6
OCTET STRING
SEQUENCE {}

SEQUENCE {
AbsoluteTimeInfo-ri6,
TraceReference-ri6,
OCTET STRING (SIZE (2)),
OCTET STRING (SIZE (1)),
LogMeasInfolList-ri16,
ENUMERATED {true}
ENUMERATED {true}
ENUMERATED {true}

SEQUENCE (SIZE (1..maxLogMeasReport-r16)) OF LogMeasInfo-ri16

SEQUENCE {
LocationInfo-ri6
INTEGER (0..7200),
CGI-Info-Logging-ril6
MeasResultServingCell-ri16
SEQUENCE {

MeasResultListLogging2NR-r16

MeasResultList2EUTRA-r16

ENUMERATED {true}

SEQUENCE {
MeasResultFailedCell-ri6,
LocationInfo-ri6
SEQUENCE {

MeasResultList2NR-r16
MeasResultList2EUTRA-r16

INTEGER (1..8),
PerRAInfolList-ri16,
TimeSinceFailure-ri6,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,

OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL

OPTIONAL

OPTIONAL,

OPTIONAL,
OPTIONAL
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MeasResultServingCell-ri16

}

resultsSSB-Cell

resultsSSB
best-ssbh-Index
best-ssb-Results
number0fGoodSSB

MeasResultFailedCell-ri16 ::=

cgi-Info

measResult-ri6

cellResults-ri6

iy

rsIndexResults-ri16

}

resultsSSB-Cell-ri16

resultsSSB-Indexes-ri6
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SEQUENCE {

MeasQuantityResults,

SEQUENCE{

SSB-Index,
MeasQuantityResults,
INTEGER (1..maxNrofSSBs-ri16)

SEQUENCE {

CGI-Info-Logging-ri6,

SEQUENCE {

SEQUENCE{
MeasQuantityResults

SEQUENCE({
ResultsPerSSB-IndexList

}
}
RA-ReportList-r16 ::= SEQUENCE (SIZE (1..maxRAReport-r16)) OF RA-Report-ri6
RA-Report-ri6 ::= SEQUENCE {
cellId-ri6 CHOICE {
cellGlobalId-ri16 CGI-Info-Logging-ri6,
pci-arfcn-ri6 SEQUENCE {
physCellId-ri16 PhysCellld,

}

carrierFreq-ri6

}
3
ra-InformationCommon-ri16
raPurpose-ri6

RA-InformationCommon-ril6 ::=

}

PerRAInfoList-r16 ::= SEQUENCE (SIZE (1..

absoluteFrequencyPointA-ri16

locationAndBandwidth-ri16
subcarrierSpacing-ri6
msgl-FrequencyStart-ri16

msgl-FrequencyStartCFRA-r16
msgl-SubcarrierSpacing-ri16
msgl-SubcarrierSpacingCFRA-r16

msgl-FDM-ri16
msgl-FDMCFRA-r16
perRAInfolList-r16

ARFCN-ValueNR

RA-InformationCommon-ri6,

ENUMERATED {accessRelated, beamFailureRecovery,
noPUCCHResourceAvailable,
spare5, spare4, spare3, spare2, sparel}

SEQUENCE {

schedulingRequestFailure,

spare9, spare8, spare7, sparee,

ARFCN-ValueNR,
INTEGER (0..37949),
SubcarrierSpacing,
INTEGER (O@..maxNrofPhysicalResourceBlocks-1)
INTEGER (0..maxNrofPhysicalResourceBlocks-1)
SubcarrierSpacing
SubcarrierSpacing

ENUMERATED {one, two, four, eight}
ENUMERATED {one, two, four, eight}
PerRAInfolList-ri16

200)) OF PerRAInfo-ri16

OPTIONAL

reconfigurationwithSync,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

uluUnSynchronized,

requestForOthersSI,
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PerRAInfo-ri16 ::= CHOICE {
perRASSBInfoList-ri16 PerRASSBInfo-ri6,
perRACSI-RSInfoList-ri16 PerRACSI-RSInfo-ri16
}
PerRASSBInfo-ri16 ::= SEQUENCE {
ssb-Index-ri6 SSB-Index,
numberOfPreamblesSentOnSSB-r16 INTEGER (1..200),
perRAAttemptInfolList-ri6 PerRAAttemptInfolList-ri6
}
PerRACSI-RSInfo-ri16 ::= SEQUENCE {
csi-RS-Index-ri16 CSI-RS-Index,
numberOfPreamblesSentOnCSI-RS-rl16 INTEGER (1..200)
}
PerRAAttemptInfoList-rl16 ::= SEQUENCE (SIZE (1..200)) OF PerRAAttemptInfo-ri6
PerRAAttemptInfo-ri6 ::= SEQUENCE {
contentionDetected-ri16 BOOLEAN OPTIONAL,
d1RSRPAboveThreshold-ri16 BOOLEAN OPTIONAL,
}
RLF-Report-ri6 ::= CHOICE {
nr-RLF-Report-ri6 SEQUENCE {
measResultlLastServCell-ri6 MeasResultRLFNR-r16,
measResultNeighCells-ri6 SEQUENCE {
measResultListNR-r16 MeasResultList2NR-r16 OPTIONAL,
measResultListEUTRA-r16 MeasResultList2EUTRA-r16 OPTIONAL
} OPTIONAL,
C-RNTI-ri16 RNTI-Value,
previousPCellId-ri16 CHOICE {
nrPreviousCell-ri16 CGI-Info-Logging-ri6,
eutraPreviousCell-ri6 CGI-InfoEUTRALogging
} OPTIONAL,
failedPCellId-ri16 CHOICE {
nrFailedPCellId-ri16 CHOICE {
cellGlobalId-ri6 CGI-Info-Logging-ri6,
pci-arfcn-ri6 SEQUENCE {
physCellId-ri16 PhysCellld,
carrierFreq-ri16 ARFCN-ValueNR
}
}
eutraFailedPCellId-r16 CHOICE {
cellGlobalId-ri16 CGI-InfoEUTRALoOQgging,
pci-arfcn-ri6 SEQUENCE {

physCellId-ri16
carrierFreq-ri16

3
3
reconnectCellId-ri6

EUTRA-PhysCellld,
ARFCN-ValueEUTRA

CHOICE {



Release 16 323 3GPP TS 38.331 V16.3.1 (2021-01)

nrReconnectCellId-ri16
eutraReconnectCellId-ri16

timeUntilReconnection-16
reestablishmentCellId-ri6
timeConnFailure-ri6
timeSinceFailure-ri16
connectionFailureType-ri6
rlf-Cause-ri6

locationInfo-ri6
noSuitableCellFound-ri16
ra-InformationCommon-ri16

iy
eutra-RLF-Report-ri6
failedPCellId-EUTRA

CGI-Info-Logging-rie6,
CGI-InfoEUTRALogging

OPTIONAL,
TimeUntilReconnection-16 OPTIONAL,
CGI-Info-Logging-ri6 OPTIONAL,
INTEGER (©..1023) OPTIONAL,

TimeSinceFailure-ri6,

ENUMERATED {rlf, hof},

ENUMERATED {t310-Expiry, randomAccessProblem, rlc-MaxNumRetx,
beamFailureRecoveryFailure, lbtFailure-ri6,
bh-rlfRecoveryFailure, spare2, sparel},

LocationInfo-ri6 OPTIONAL,

ENUMERATED {true} OPTIONAL,

RA-InformationCommon-ri16 OPTIONAL,
SEQUENCE {

CGI-InfoEUTRALoOQgging,

measResult-RLF-Report-EUTRA-r16 OCTET STRING,

}

MeasResultList2NR-r16 ::=
MeasResultList2EUTRA-r16 ::=

MeasResult2NR-r16 ::=
ssbFrequency-ri6
refFreqCSI-RS-ri16
measResultList-ri16

}

MeasResultListLogging2NR-r16 ::=

MeasResultLogging2NR-r16 ::=
carrierFreq-ri16
measResultListLoggingNR-r16

}

MeasResultListLoggingNR-r16

MeasResultLoggingNR-r16 ::=
physCellId-ri16
resultsSSB-Cell-ri16
number0fGoodSSB-ri16

}

MeasResult2EUTRA-r16 ::=
carrierFreq-ri16
measResultList-ri16

}

MeasResultRLFNR-r16 ::=

SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2NR-r16
SEQUENCE(SIZE (1..maxFreq)) OF MeasResult2EUTRA-r16

SEQUENCE {
ARFCN-ValueNR OPTIONAL,
ARFCN-ValueNR OPTIONAL,
MeasResultListNR

SEQUENCE(SIZE (1..maxFreq)) OF MeasResultLogging2NR-r16

SEQUENCE {
ARFCN-ValueNR,
MeasResultListLoggingNR-r16

SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultLoggingNR-r16

SEQUENCE {
PhysCelllId,
MeasQuantityResults,
INTEGER (1..maxNrofSSBs-r16) OPTIONAL

SEQUENCE {
ARFCN-ValueEUTRA,
MeasResultListEUTRA

SEQUENCE {
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measResult-ri16 SEQUENCE {
cellResults-ri6 SEQUENCE{
resultsSSB-Cell-ri16 MeasQuantityResults OPTIONAL,
resultsCSI-RS-Cell-ri6 MeasQuantityResults OPTIONAL
aélndexResults-r16 SEQUENCE{
resultsSSB-Indexes-ri6 ResultsPerSSB-IndexList OPTIONAL,
ssbRLMConfigBitmap-ri16 BIT STRING (SIZE (64)) OPTIONAL,
resultsCSI-RS-Indexes-ri6 ResultsPerCSI-RS-IndexList OPTIONAL,
csi-rsRLMConfigBitmap-ri16 BIT STRING (SIZE (96)) OPTIONAL
3 OPTIONAL
}
}
TimeSinceFailure-r16 ::= INTEGER (0..172800)
MobilityHistoryReport-r16 ::= VisitedCellInfolList-r16
TimeUntilReconnection-16 ::= INTEGER (0..172800)
-- TAG-UEINFORMATIONRESPONSE-STOP
-- ASN1STOP
UEInformationResponse-IEs field descriptions
logMeasReport
This field is used to provide the measurement results stored by the UE associated to logged MDT.
measResultldleEUTRA
EUTRA measurement results performed during RRC_INACTIVE or RRC_IDLE.
measResultidleNR
NR measurement results performed during RRC_INACTIVE or RRC_IDLE.
ra-Report
This field is used to provide the list of RA reports that is stored by the UE for the past upto maxRAReport-r16 number of successful random access procedues.
rlf-Report

This field is used to indicate the RLF report related contents.
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LogMeasReport field descriptions

absoluteTimeStamp
Indicates the absolute time when the logged measurement configuration logging is provided, as indicated by NR within absolute Timelnfo.

anyCellSelectionDetected
This field is used to indicate the detection of any cell selection state, as defined in TS 38.304 [20]. The UE sets this field when performing the logging of measurement results in
RRC_IDLE or RRC_INACTIVE and there is no suitable cell or no acceptable cell.

measResultServingCell
This field refers to the log measurement results taken in the Serving cell.

numberOfGoodSSB

Indicates the number of good beams (beams that are above absThreshSS-BlocksConsolidation, if configured by the network) associated to the cells within the R value range
(which is configured by network for cell reselection) of the highest ranked cell as part of the beam level measurements. If the UE has no SSB of a neighbour cell whose
measurement quantity is above the absThreshSS-BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE does not
include numberOfGoodSSB for the corresponding neighbour cell. If the UE has no SSB of the serving cell whose measurement quantity is above the absThreshSS-
BlocksConsolidation or if the network has not configured the absThreshSS-BlocksConsolidation, then the UE shall set the numberOfGoodSSB for the serving cell to one.

relativeTimeStamp
Indicates the time of logging measurement results, measured relative to the absoluteTimeStamp. Value in seconds.

tce-ld
Parameter Trace Collection Entity Id: See TS 32.422 [52].

traceRecordingSessionRef
Parameter Trace Recording Session Reference: See TS 32.422 [52].

ConnEstFailReport field descriptions

measResultFailedCell
This field refers to the last measurement results taken in the cell, where connection establishment failure or connection resume failure happened.

measResultNeighCells
This field refers to the neighbour cell measurements when connection establishment failure or connection resume failure happened.

numberOfConnFail
This field is used to indicate the latest number of consecutive failed RRCSetup or RRCResume procedures in the same cell independent of RRC state transition.

numberOfPreamblesSent
This field is used to indicate the number of random access preambles that were transmitted.

timeSinceFailure
This field is used to indicate the time that elapsed since the connection (establishment or resume) failure. Value in seconds. The maximum value 172800 means 172800s or
longer.
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RA-Report field descriptions

absoluteFrequencyPointA
This field indicates the absolute frequency position of the reference resource block (Common RB 0).

celllD
This field indicates the CGI of the cell in which the associated random access procedure was performed.

contentionDetected
This field is used to indicate that contention was detected for the transmitted preamble in the given random access attempt or not. This field is not included when the UE
performs random access attempt is using contention free random-access resources or when the raPurpose is set to requestForOtherS|.

csi-RS-Index
This field is used to indicate the CSI-RS index corresponding to the random access attempt.

dIRSRPAboveThreshold

This field is used to indicate whether the DL beam (SSB) quality associated to the random access attempt was above or below the threshold (rsrp-ThresholdSSB in
beamFailureRecoveryConfig in UL BWP configuration of UL BWP selected for random access procedure initiated for beam failure recovery; Otherwise, rsrp-ThresholdSSB in
rach-ConfigCommon in UL BWP configuration of UL BWP selected for random access procedure.

locationAndBandwidth
Frequency domain location and bandwidth of the bandwidth part associated to the random-access resources used by the UE.

numberOfPreamblesSentOnCSI-RS
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding CSI-RS.

numberOfPreamblesSentOnSSB
This field is used to indicate the total number of successive RA preambles that were transmitted on the corresponding SS/PBCH block.

perRAAttemptinfoList
This field provides detailed information about a random access attempt.

perRAInfoList
This field provides detailed information about each of the random access attempts in the chronological order of the random access attempts.

perRACSI-RSInfolList
This field provides detailed information about the successive random access attempts associated to the same CSI-RS.

perRASSBInfolList
This field provides detailed information about the successive random access attempts associated to the same SS/PBCH block.

raPurpose

This field is used to indicate the RA scenario for which the RA report entry is triggered. The RA accesses associated to Initial access from RRC_IDLE, transition from RRC-
INACTIVE and the MSG3 based Sl request are indicated using the indicator 'accessRelated'. The indicator beamFailureRecovery is used in case of beam failure recovery
failure in the SpCell [3]. The indicator reconfigurationWithSync is used if the UE executes a reconfiguration with sync. The indicator ulUnSynchronized is used if the random
access procedure is initiated in a SpCell by DL or UL data arrival during RRC_CONNECTED when the timeAlignmentTimer is not running in the PTAG or in a serving cell by a
PDCCH order [3]. The indicator schedulingRequestFailure is used in case of SR failures [3]. The indicator noPUCCHResourceAvailable is used when the UE has no valid SR
PUCCH resources configured [3]. The indicator requestForOtherSl is used for MSG1 based on demand Sl request.

ra-InformationCommon

This field is used to indicate the common random-access related information between RA-report and RLF-report. For RA report, this field is mandatory presented. For RLF-
report, this field is optionally included when connectionFailureType is set to 'hof' or when connectionFailureType is set to 'rlf* and the rif-Cause equals to
‘randomAccessProblem’ or 'beamRecoveryFailure'; otherwise this field is absent.

ssb-Index
This field is used to indicate the SS/PBCH index of the SS/PBCH block corresponding to the random access attempt.

subcarrierSpacing
Subcarrier spacing used in the BWP associated to the random-access resources used by the UE.
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RLF-Report field descriptions

connectionFailureType
This field is used to indicate whether the connection failure is due to radio link failure or handover failure.

csi-rsRLMConfigBitmap
This field is used to indicate the CSI-RS indexes that are also part of the RLM configurations.

c-RNTI
This field indicates the C-RNTI used in the PCell upon detecting radio link failure or the C-RNTI used in the source PCell upon handover failure.

failedPCellld

This field is used to indicate the PCell in which RLF is detected or the target PCell of the failed handover. For intra-NR handover nrFailedPCellld is included and for the
handover from NR to EUTRA eutraFailedPCellld is included. The UE sets the ARFCN according to the frequency band used for transmission/ reception when the failure
occurred.

failedPCellld-EUTRA
This field is used to indicate the PCell in which RLF is detected or the source PCell of the failed handover in an E-UTRA RLF report.

measResultListEUTRA
This field refers to the last measurement results taken in the neighboring EUTRA Cells, when the radio link failure or handover failure happened.

measResultListNR
This field refers to the last measurement results taken in the neighboring NR Cells, when the radio link failure or handover failure happened.

measResultLastServCell
This field refers to the log measurement results taken in the PCell upon detecting radio link failure or the source PCell upon handover failure.

measResult-RLF-Report-EUTRA
Includes the E-UTRA RLF-Report-r9 IE as specified in TS 36.331 [10].

noSuitableCellFound
This field is set by the UE when the T311 expires.

previousPCellld
This field is used to indicate the source PCell of the last handover (source PCell when the last RRCReconfiguration message including reconfigurationWithSync was received).
For intra-NR handover nrPreviousCell is included and for the handover from EUTRA to NR eutraPreviousCell is included.

reconnectCellld
This field is used to indicate the cell in which the UE comes back to connected after connection failure and after failing to perform reestablishment. If the UE comes back to
RRC CONNECTED in an NR cell then nrReconnectCelllD is included and if the UE comes back to RRC CONNECTED in an LTE cell then eutraReconnectCelllD is included

reestablishmentCellld
This field is used to indicate the cell in which the re-establishment attempt was made after connection failure.

rif-Cause
This field is used to indicate the cause of the last radio link failure that was detected. In case of handover failure information reporting (i.e., the connectionFailureType is set to
‘hof), the UE is allowed to set this field to any value.

ssbRLMConfigBitmap
This field is used to indicate the SS/PBCH block indexes that are also part of the RLM configurations.

timeConnFailure
This field is used to indicate the time elapsed since the last HO initialization until connection failure. Actual value = field value * 100ms. The maximum value 1023 means
102.3s or longer.

timeSinceFailure
This field is used to indicate the time that elapsed since the connection (radio link or handover) failure. Value in seconds. The maximum value 172800 means 172800s or
longer.

timeUntilReconnection
This field is used to indicate the time that elapsed between the connection (radio link or handover) failure and the next time the UE comes to RRC CONNECTED in an NR or
EUTRA cell. Value in seconds. The maximum value 172800 means 172800s or longer.
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- ULDedicatedMessageSegment
The ULDedicatedMessageSegment message is used to transfer segments of the UECapabilityInformation message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

ULDedicatedMessageSegment message

-- ASN1START
-- TAG-ULDEDICATEDMESSAGESEGMENT-START
ULDedicatedMessageSegment-ri16 ::= SEQUENCE {
criticalExtensions CHOICE {
ulDedicatedMessageSegment-ri6 ULDedicatedMessageSegment-ri6-IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
ULDedicatedMessageSegment-r16-IEs ::= SEQUENCE {
segmentNumber -ri16 INTEGER (0..15),
rrc-MessageSegmentContainer-ri6 OCTET STRING,
rrc-MessageSegmentType-ri6 ENUMERATED {notLastSegment, lastSegment},
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}
-- TAG-ULDEDICATEDMESSAGESEGMENT-STOP
-- ASN1STOP
ULDedicatedMessageSegment field descriptions
segmentNumber

Identifies the sequence number of a segment within the encoded UL DCCH message.

rrc-MessageSegmentContainer
Includes a segment of the encoded UL DCCH message. The size of the included segment in this container should be small enough that the resulting encoded RRC message
PDU is less than or equal to the PDCP SDU size limit.

rrc-MessageSegmentType
Indicates whether the included UL DCCH message segment is the last segment or not.
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— ULInformationTransfer

The ULInformationTransfer message is used for the uplink transfer of NAS or non-3GPP dedicated information.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet). If SRB2 is suspended, the UE does not send this message until SRB2 is resumed
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to network

ULInformationTransfer message

-- ASN1START
-- TAG-ULINFORMATIONTRANSFER-START
ULInformationTransfer ::= SEQUENCE {
criticalExtensions CHOICE {
ulInformationTransfer ULInformationTransfer-1IEs,
criticalExtensionsFuture SEQUENCE {}
}
}
ULInformationTransfer-IEs ::= SEQUENCE {
dedicatedNAS-Message DedicatedNAS-Message OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}

-- TAG-ULINFORMATIONTRANSFER-STOP
-- ASN1STOP

— ULInformationTransferlRAT

The ULInformationTransferIRAT message is used for the uplink transfer of information terminated at NR MCG but specified by another RAT. In this version of the specification,
the message is used for V2X sidelink communication messages specified in TS 36.331 [10].

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to network
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ULInformationTransferIRAT message

-- ASN1START
-- TAG-ULINFORMATIONTRANSFERIRAT-START

ULInformationTransferIRAT-r16 ::= SEQUENCE {
criticalExtensions CHOICE {
cl CHOICE {
ulInformationTransferIRAT-r16 ULInformationTransferIRAT-r16-IEs,
spare3 NULL, spare2 NULL, sparel NULL
}
criticalExtensionsFuture SEQUENCE {}
}
}
ULInformationTransferIRAT-r16-IEs ::= SEQUENCE {
ul-DCCH-MessageEUTRA-r16 OCTET STRING OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}

-- TAG-ULINFORMATIONTRANSFERIRAT-STOP
-- ASN1STOP

ULInformationTransferiRAT field descriptions

ul-DCCH-MessageEUTRA
Includes the UL-DCCH-Message as defined in TS 36.331 [10]. In this version of the specification, the field is only used to transfer the E-UTRA RRC MeasurementReport, E-
UTRA RRC SidelinkUEInformation and the E-UTRA RRC UEAssistancelnformation messages.

— ULInformationTransferMRDC

The ULInformationTransferMRDC message is used for the uplink transfer of MR-DC dedicated information (e.g. for transferring the NR or E-UTRA RRC MeasurementReport
message, the FailureInformation message, the UEAssistancelnformation message, the RRCReconfigurationComplete message or the MCGFailureInformation message).

Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM

Logical channel: DCCH

Direction: UE to Network

ULInformationTransferMRDC message

-- ASN1START
-- TAG-ULINFORMATIONTRANSFERMRDC-START
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ULInformationTransferMRDC ::= SEQUENCE {
criticalExtensions CHOICE {
cl CHOICE {
ulInformationTransferMRDC ULInformationTransferMRDC-IEs,
spare3 NULL, spare2 NULL, sparel NULL
H
criticalExtensionsFuture SEQUENCE {}
}
}
ULInformationTransferMRDC-IEs: := SEQUENCE {
ul-DCCH-MessageNR OCTET STRING OPTIONAL,
ul-DCCH-MessageEUTRA OCTET STRING OPTIONAL,
lateNonCriticalExtension OCTET STRING OPTIONAL,
nonCriticalExtension SEQUENCE {} OPTIONAL
}

-- TAG-ULINFORMATIONTRANSFERMRDC-STOP
-- ASN1STOP

ULInformationTransferMRDC field descriptions

ul-DCCH-MessageNR
Includes the UL-DCCH-Message. In this version of the specification, the field is only used to transfer the NR RRC MeasurementReport, RRCReconfigurationComplete,
UEAssistancelnformation and FailureInformation messages when sent via SRB1 and to transfer the NR MCGFailurelnformation message when sent via SRB3.

ul-DCCH-MessageEUTRA
Includes the UL-DCCH-Message. In this version of the specification, the field is only used to transfer the E-UTRA RRC MeasurementReport message when sent via SRB1 and
to transfer the E-UTRA MCGFailurelnformation message when sent via SRB3.

6.3 RRC information elements

6.3.0 Parameterized types

- SetupRelease

SetupRelease allows the ElementTypeParam to be used as the referenced data type for the setup and release entries. See A.3.8 for guidelines.

-- ASN1START
-- TAG-SETUPRELEASE-START

SetupRelease { ElementTypeParam } ::= CHOICE {
release NULL,
setup ElementTypeParam

}

-- TAG-SETUPRELEASE-STOP
-- ASN1STOP
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6.3.1
— SiB2

System information blocks

SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-
selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

SIB2 information element

-- ASN1START
-- TAG-SIB2-START

SIB2 ::= SEQUENCE {
cellReselectionInfoCommon SEQUENCE {
nrofSS-BlocksToAverage INTEGER (2..maxNrofSS-BlocksToAverage) OPTIONAL, -- Need S
absThreshSS-BlocksConsolidation ThresholdNR OPTIONAL, -- Need S
rangeToBestCell RangeToBestCell OPTIONAL, -- Need R
q-Hyst ENUMERATED {
dBo, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
dB12, dB14, dB16, dB18, dB20, dB22, dB24},
speedStateReselectionPars SEQUENCE {
mobilityStateParameters MobilityStateParameters,
q-HystSF SEQUENCE {
sf-Medium ENUMERATED {dB-6, dB-4, dB-2, dBO},
sf-High ENUMERATED {dB-6, dB-4, dB-2, dBO}
}
} OPTIONAL, -- Need R
r
cellReselectionServingFregInfo SEQUENCE {
s-NonIntraSearchP ReselectionThreshold OPTIONAL, -- Need S
s-NonIntraSearchQ ReselectionThresholdQ OPTIONAL, -- Need S
threshServingLowP ReselectionThreshold,
threshServingLowQ ReselectionThresholdQ OPTIONAL, -- Need R
cellReselectionPriority CellReselectionPriority,
cellReselectionSubPriority CellReselectionSubPriority OPTIONAL, -- Need R
}
intraFregCellReselectionInfo SEQUENCE {
g-RxLevMin Q-RxLevMin,
g-RxLevMinSUL Q-RxLevMin OPTIONAL, -- Need R
g-QualMin Q-QualMin OPTIONAL, -- Need S
s-IntraSearchpP ReselectionThreshold,
s-IntraSearchQ ReselectionThresholdQ OPTIONAL, -- Need S
t-ReselectionNR T-Reselection,
frequencyBandList MultiFrequencyBandListNR-SIB OPTIONAL, -- Need S
frequencyBandListSUL MultiFrequencyBandListNR-SIB OPTIONAL, -- Need R
p-Max P-Max OPTIONAL, -- Need S
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smtc SSB-MTC OPTIONAL, -- Need S
SS-RSSI-Measurement SS-RSSI-Measurement OPTIONAL, -- Need R
ssb-ToMeasure SSB-ToMeasure OPTIONAL, -- Need S
deriveSSB-IndexFromCell BOOLEAN,
900
[[
t-ReselectionNR-SF SpeedStateScaleFactors OPTIONAL -- Need N
11,
[l
smtc2-LP-r16 SSB-MTC2-LP-r16 OPTIONAL, -- Need R
ssb-PositionQCL-Common-ri6 SSB-PositionQCL-Relation-ri16 OPTIONAL -- Cond SharedSpectrum
1]
}
ceey
L[
relaxedMeasurement-ri6 SEQUENCE {
lowMobilityEvaluation-ri16 SEQUENCE {
s-SearchDeltaP-ri16 ENUMERATED {
dB3, dB6, dB9, dB12, dB15,
spare3, spare2, sparel},
t-SearchDeltaP-r16 ENUMERATED {
s5, s10, s20, s30, s60, s120, s180,
s240, s300, spare7, spare6, spare5,
spare4, spare3, spare2, sparel}
} OPTIONAL, -- Need R
cellEdgeEvaluation-ri6 SEQUENCE {
s-SearchThresholdP-ri16 ReselectionThreshold,
s-SearchThresholdQ-r16 ReselectionThresholdQ OPTIONAL -- Need R
OPTIONAL, -- Need R
combineRelaxedMeasCondition-ri16 ENUMERATED {true} OPTIONAL, -- Need R
highPriorityMeasRelax-r16 ENUMERATED {true} OPTIONAL -- Need R
} OPTIONAL -- Need R
1]
}
RangeToBestCell ::= Q-OffsetRange

-- TAG-SIB2-STOP
-- ASN1STOP
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SIB2 field descriptions

absThreshSS-BlocksConsolidation
Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

cellEdgeEvaluation
Indicates the criteria for a UE to detect that it is not at cell edge, in order to relax measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9.2).

cellReselectioninfoCommon
Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection.

cellReselectionServingFreqinfo
Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

combineRelaxedMeasCondition

When both lowMobilityEvalutation and cellEdgeEvalutation criteria are present in SIB2, this parameter configures the UE to fulfil both criteria in order to relax measurement
requirements for cell reselection. If the field is absent, the UE is allowed to relax measurement requirements for cell reselection when either or both of the criteria are met. (See
TS 38.304 [20], clause 5.2.4.9.0)

deriveSSB-IndexFromCell
This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to true, the UE assumes SFN
and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].

frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in subclause 5.2.2.4.3.

highPriorityMeasRelax
Indicates whether measurements can be relaxed on high priority frequencies (see TS 38.304 [20], clause 5.2.4.9.0). If the field is absent, the UE shall not relax measurements
on high priority frequencies beyond "Thigher priority searcn” (S€€ TS 38.133 [14], clause 4.2.2.7).

intraFreqCellReselectioninfo
Cell re-selection information common for intra-frequency cells.

lowMobilityEvaluation
Indicates the criteria for a UE to detect low mobility, in order to relax measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9.1).

nrofSS-BlocksToAverage
Number of SS blocks to average for cell measurement derivation. If the field is absent the UE uses the measurement quantity as specified in TS 38.304 [20].

p-Max

Value in dBm applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1 cell or TS
38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the
maximum power according to TS 38.101-2 [39]. This field is ignored by IAB-MT. The IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

q-Hyst
Parameter "Qpys' in TS 38.304 [20], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

q-HystSF
Parameter "Speed dependent ScalingFactor for Qhyst" in TS 38.304 [20]. The sf-Medium and sf-High concern the additional hysteresis to be applied, in Medium and High
Mobility state respectively, to Qhyst as defined in TS 38.304 [20]. In dB. Value dB-6 corresponds to -6dB, dB-4 corresponds to -4dB and so on.

gq-QualMin
Parameter "Qquamin” in TS 38.304 [20], applicable for intra-frequency neighbour cells. If the field is absent, the UE applies the (default) value of negative infinity for Qguamin-

q-RxLevMin
Parameter "Quevmin” in TS 38.304 [20], applicable for intra-frequency neighbour cells.

g-RxLevMinSUL
Parameter "Quemin" in TS 38.304 [20], applicable for intra-frequency neighbour cells.

rangeToBestCell
Parameter "rangeToBestCell" in TS 38.304 [20]. The network configures only non-negative (in dB) values.
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SIB2 field descriptions

relaxedMeasurement
Configuration to allow relaxation of RRM measurement requirements for cell reselection (see TS 38.304 [20], clause 5.2.4.9).

s-IntraSearchP
Parameter "Sinasearche” iN TS 38.304 [20].

s-IntraSearchQ
Parameter "Sinrasearcng” IN TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for Sinyasearcho-

s-NonintraSearchP
Parameter "Sronintrasearche” iN TS 38.304 [20]. If this field is absent, the UE applies the (default) value of infinity for Snonintasearche-

s-NonlintraSearchQ
Parameter "Snoninrasearcng” IN TS 38.304 [20]. If the field is absent, the UE applies the (default) value of 0 dB for Snonntrasearcho-

s-SearchDeltaP
Parameter "Ssearchpeiar” iN TS 38.304 [20]. Value dB3 corresponds to 3 dB, dB6 corresponds to 6 dB and so on.

s-SearchThresholdP
Parameter "Ssearchthreshoige” IN TS 38.304 [20]. The network configures s-SearchThresholdP to be less than or equal to s-IntraSearchP and s-NonlintraSearchP.

s-SearchThresholdQ
Parameter "Ssearcnhreshoiag” iN TS 38.304 [20]. The network configures s-SearchThresholdQ to be less than or equal to s-IntraSearchQ and s-NonintraSearchQ.

smtc
Measurement timing configuration for intra-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms for the intra-frequnecy cells.

smtc2-LP

Measurement timing configuration for intra-frequency neighbour cells with a Long Periodicity (LP) indicated by periodicity in smtc2-LP. The timing offset and duration are equal
to the offset and duration indicated in smtc in intraFreqCellReselectioninfo. The periodicity in smtc2-LP can only be set to a value strictly larger than the periodicity in smtc in
intraFreqCellReselectioninfo (e.g. if smtc indicates sf20 the Long Periodicity can only be set to sf40, sf80 or sf160, if smtc indicates sf160, smtc2-LP cannot be configured).
The pci-List, if present, includes the physical cell identities of the intra-frequency neighbour cells with Long Periodicity. If smtc2-LP is absent, the UE assumes that there are no
intra-frequency neighbour cells with a Long Periodicity.

ssh-PositionQCL-Common
Indicates the QCL relation between SS/PBCH blocks for intra-frequency neighbor cells as specified in TS 38.213 [13], clause 4.1.

ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

t-ReselectionNR
Parameter "Treselectionyg" in TS 38.304 [20].

t-ReselectionNR-SF
Parameter "Speed dependent ScalingFactor for Treselectionys" in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

threshServingLowP
Parameter "Threshsening, Lowe™ in TS 38.304 [20].

threshServingLowQ
Parameter "Threshsening, Lowg" iN TS 38.304 [20].

t-SearchDeltaP
Parameter "Tseachoerae” iN TS 38.304 [20]. Value in seconds. Value s5 means 5 seconds, value s10 means 10 seconds and so on.

Conditional Presence Explanation

SharedSpectrum This field is mandatory present if this intra-frequency operates with shared spectrum channel access. Otherwise, it is absent,
Need R.
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- SIB3

SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The IE includes cells with specific re-selection parameters as well as

blacklisted cells.

-- ASN1START
-- TAG-SIB3-START

SIB3 ::=
intraFregNeighCelllList
intraFregBlackCellList
lateNonCriticalExtension
ceey
[l
intraFregNeighCellList-v1610
intraFreqwhiteCelllList-r16
intraFreqCAG-CelllList-r16
11

IntraFregNeighCelllList ::=
IntraFregNeighCelllList-v1610::=

IntraFregNeighCellInfo ::=
physCellId
g-OffsetCell
g-RxLevMinOffsetCell
g-RxLevMinOffsetCellSUL
g-QualMinOffsetCell

}

IntraFregNeighCellInfo-v1610 ::=
ssb-PositionQCL-r16

}

IntraFregBlackCelllList ::=

IntraFregwWhiteCelllList-r16 ::=

IntraFreqCAG-CellListPerPLMN-r16
plmn-IdentityIndex-ri6
cag-CelllList-r16

}

-- TAG-SIB3-STOP
-- ASN1STOP

SIB3 information element

SEQUENCE {
IntraFreqNeighCelllList OPTIONAL, -- Need R
IntraFregBlackCellList OPTIONAL, -- Need R
OCTET STRING OPTIONAL,
IntraFregNeighCelllList-v1610 OPTIONAL, -- Need R
IntraFregwWhiteCelllList-r16 OPTIONAL, -- Cond SharedSpectrum2
SEQUENCE (SIZE (1..maxPLMN)) OF IntraFreqCAG-CelllListPerPLMN-ri16 OPTIONAL -- Need R

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFregNeighCellInfo

SEQUENCE (SIZE (1..maxCellIntra)) OF IntraFreqNeighCellInfo-v1610

SEQUENCE {
PhysCellId,
Q-0ffsetRange,
INTEGER (1..8) OPTIONAL, -- Need R
INTEGER (1..8) OPTIONAL, -- Need R
INTEGER (1..8) OPTIONAL, -- Need R
SEQUENCE {
SSB-PositionQCL-Relation-ri16 OPTIONAL -- Cond SharedSpectrum2

SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range
SEQUENCE (SIZE (1..maxCellwhite)) OF PCI-Range
: 1= SEQUENCE {

INTEGER (1..maxPLMN),
SEQUENCE (SIZE (1..maxCAG-Cell-r16)) OF PCI-Range
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SIB3 field descriptions

intraFreqBlackCellList
List of blacklisted intra-frequency neighbouring cells.

intraFreqCAG-CellList
List of intra-frequency neighbouring CAG cells (as defined in TS 38.304 [20]) per PLMN.

intraFreqNeighCeliList
List of intra-frequency neighbouring cells with specific cell re-selection parameters. If intraFreqgNeighCellList-v1610 is present, it shall contain the same number of entries, listed
in the same order as in intraFregNeighCellList (without suffix).

intraFreqWhiteCellList
List of whitelisted intra-frequency neighbouring cells, see TS 38.304 [20], clause 5.2.4.

g-OffsetCell
Parameter "Qoffsets,," in TS 38.304 [20].

g-QualMinOffsetCell
Parameter "Qguaminofisercen’” 1IN TS 38.304 [20]. Actual value Qguaminofisetcen = field value [dB].

g-RxLevMinOffsetCell
Parameter "Qmievminoiisercel’” IN TS 38.304 [20]. Actual value Qievminoiisercel = field value * 2 [dB].

g-RxLevMinOffsetCellISUL
Parameter "QuievminorisetcesuL” IN TS 38.304 [20]. Actual value Qevminofiserceisur = field value * 2 [dB].

ssb-PositionQCL
Indicates the QCL relation between SS/PBCH blocks for a specific intra-frequency neighbor cell as specified in TS 38.213 [13], clause 4.1. If provided, the cell specific value
overwrites the value signalled by ssb-PositionQCL-Common in SIB2 for the indicated cell.

Conditional Presence Explanation

SharedSpectrum2 The field is optional present, Need R, if this intra-frequency or neighbor cell operates with shared spectrum channel access.
Otherwise, it is absent, Need R.

- SiB4

SIB4 contains information relevant for inter-frequency cell re-selection (i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell re-
selection), which can also be used for NR idle/inactive measurements. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection
parameters.

SIB4 information element

-- ASN1START
-- TAG-SIB4-START
SIB4 ::= SEQUENCE {
interFreqCarrierFregList InterFreqgCarrierFreqglList,
lateNonCriticalExtension OCTET STRING OPTIONAL,

sy

1
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interFreqCarrierFreglList-v1610

11

InterFreqCarrierFreglList ::=
InterFreqgCarrierFregqList-v1610

InterFreqCarrierFreqInfo ::=
dl-CarrierFreq
frequencyBandList
frequencyBandListSUL
nrofSS-BlocksToAverage

absThreshSS-BlocksConsolidation

smtc
ssbSubcarrierSpacing
ssb-ToMeasure
deriveSSB-IndexFromCell
SS-RSSI-Measurement
g-RxLevMin
g-RxLevMinSUL
g-QualMin
p-Max
t-ReselectionNR
t-ReselectionNR-SF
threshX-HighP
threshX-LowP
threshX-Q
threshX-HighQ
threshX-LowQ

cellReselectionPriority
cellReselectionSubPriority
g-OffsetFreq
interFregNeighCelllList
interFregBlackCelllList

}

InterFreqCarrierFreqInfo-v1610
interFregqNeighCelllList-v1610
smtc2-LP-ri16
interFreqwhiteCelllList-ri16
ssb-PositionQCL-Common-ril6
interFreqCAG-CelllList-r16

}

InterFregNeighCellList ::=
InterFregNeighCelllList-v1610 ::=

InterFregNeighCellInfo ::=
physCellld

3GPP TS 38.331 V16.3.1 (2021-01)
InterFreqgCarrierFreqlList-v1610

OPTIONAL -- Need R

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1610

SEQUENCE {
ARFCN-ValueNR,
MultiFrequencyBandListNR-SIB
MultiFrequencyBandListNR-SIB

INTEGER (2..maxNrofSS-BlocksToAverage)

ThresholdNR

SSB-MTC

SubcarrierSpacing,

SSB-ToMeasure

BOOLEAN,

SS-RSSI-Measurement

Q-RxLevMin,

Q-RxLevMin

Q-QualMin

P-Max

T-Reselection,

SpeedStateScaleFactors

ReselectionThreshold,

ReselectionThreshold,

SEQUENCE {
ReselectionThresholdQ,
ReselectionThresholdQ

CellReselectionPriority
CellReselectionSubPriority
Q-0ffsetRange
InterFregNeighCellList
InterFregBlackCellList

SEQUENCE {
InterFregNeighCelllList-v1610
SSB-MTC2-LP-r16
InterFregwWhiteCelllList-ri16
SSB-PositionQCL-Relation-ri16

SEQUENCE (SIZE (1..maxPLMN)) OF InterFreqCAG-CellListPerPLMN-ri16

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
DEFAULT dBO,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

SEQUENCE (SIZE (1..maxCellInter)) OF InterFregNeighCellInfo

SEQUENCE (SIZE (1..maxCellInter)) OF InterFregqNeighCellInfo-v1610

SEQUENCE {
PhysCellld,

OPTIONAL

Cond
Need
Need
Need
Need

Need

Need
Need
Need

Need

Cond
Need
Need

Need
Need

Mandatory

)

S
S
S

(%)

nwwmw=a

Need R
Need R
Cond SharedSpectrum2
Cond SharedSpectrum

-- Need R
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g-0ffsetCell
g-RxLevMinOffsetCell
g-RxLevMinOffsetCellSUL
g-QualMinOffsetCell

}

InterFregNeighCellInfo-v1610 ::=
ssb-PositionQCL-r16
}

InterFreqgBlackCelllList ::=
InterFregwWhiteCelllList-r16 ::=
InterFreqCAG-CelllListPerPLMN-r16

plmn-IdentityIndex-ri16
cag-CelllList-ri16

}

-- TAG-SIB4-STOP
-- ASN1STOP

Q-0ffsetRange,
INTEGER (1..8)
INTEGER (1..8)
INTEGER (1..8)

SEQUENCE {
SSB-PositionQCL-Relation-ri16
SEQUENCE (SIZE (1..maxCellBlack)) OF PCI-Range
SEQUENCE (SIZE (1..maxCellwhite)) OF PCI-Range
::= SEQUENCE {

INTEGER (1..maxPLMN),
SEQUENCE (SIZE (1..maxCAG-Cell-ri6)) OF PCI-Range

OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL

Need R
Need R
Need R

Cond SharedSpectrum2
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SiB4 field descriptions

absThreshSS-BlocksConsolidation
Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

deriveSSB-IndexFromCell
This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set
to true, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

dI-CarrierFreq
This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101-1 [15].

frequencyBandList
Indicates the list of frequency bands for which the NR cell reselection parameters apply.

interFreqBlackCellList
List of blacklisted inter-frequency neighbouring cells.

interFreqCAG-CellList
List of inter-frequency neighbouring CAG cells (as defined in TS 38.304 [20] per PLMN.

interFreqCarrierFreqList
List of neighbouring carrier frequencies and frequency specific cell re-selection information. If iinterFreqCarrierFreqList-v1610 is present, it shall contain the same number of
entries, listed in the same order as in interFreqCarrierFreqList (without suffix).

interFreqNeighCellList
List of inter-frequency neighbouring cells with specific cell re-selection parameters. If interFregNeighCellList-v1610 is present, it shall contain the same number of entries, listed
in the same order as in interFregNeighCellList (without suffix).

interFreqWhiteCellList
List of whitelisted inter-frequency neighbouring cells, see TS 38.304 [20], clause 5.2.4.

nrofSS-BlocksToAverage
Number of SS blocks to average for cell measurement derivation. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].

p-Max

Value in dBm applicable for the neighbouring NR cells on this carrier frequency. If absent the UE applies the maximum power according to TS 38.101-1 [15] in case of an FR1
cell or TS 38.101-2 [39] in case of an FR2 cell. In this release of the specification, if p-Max is present on a carrier frequency in FR2, the UE shall ignore the field and applies the
maximum power according to TS 38.101-2 [39]. This field is ignored by IAB-MT. The IAB-MT applies output power and emissions requirements, as specified in TS 38.174 [63].

g-OffsetCell
Parameter "Qoffsets,." in TS 38.304 [20].

q-OffsetFreq
Parameter "Qoffsetrequenc,” in TS 38.304 [20].

g-QualMin
Parameter "Qquamin”" in TS 38.304 [20]. If the field is absent, the UE applies the (default) value of negative infinity for Qquaimin-

g-QualMinOffsetCell
Parameter "Qguaminofisercen’” 1IN TS 38.304 [20]. Actual value Qguaminofisetcen = field value [dB].

q-RxLevMin
Parameter "Quievmin" in TS 38.304 [20].

g-RxLevMinOffsetCell
Parameter "Quievminorisetcer’” IN TS 38.304 [20]. Actual value Quievminoiisercen = field value * 2 [dB].

g-RxLevMinOffsetCellISUL
Parameter "Qmnievminorisetceisut” 1IN TS 38.304 [20]. Actual value Qevminofiserceisu = field value * 2 [dB].

gq-RxLevMinSUL
Parameter "Quievmin" in TS 38.304 [20].
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SiB4 field descriptions

smtc
Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.

smtc2-LP

Measurement timing configuration for inter-frequency neighbour cells with a Long Periodicity (LP) indicated by periodicity in smtc2-LP. The timing offset and duration are equal
to the offset and duration indicated in smtc in InterFreqCarrierFreqinfo. The periodicity in smtc2-LP can only be set to a value strictly larger than the periodicity in smtc in
InterFreqCarrierFreqinfo (e.g. if smtc indicates sf20 the Long Periodicity can only be set to sf40, sf80 or sf160, if smtc indicates sf160, smtc2-LP cannot be configured). The
pci-List, if present, includes the physical cell identities of the inter-frequency neighbour cells with Long Periodicity. If smtc2-LP is absent, the UE assumes that there are no
inter-frequency neighbour cells with a Long Periodicity.

ssb-PositionQCL
Indicates the QCL relation between SS/PBCH blocks for a specific neighbor cell as specified in TS 38.213 [13], clause 4.1. If provided, the cell specific value overwrites the
common value signalled by ssb-PositionQCL-Common in SIB4 for the indicated cell.

ssh-PositionQCL-Common
Indicates the QCL relation between SS/PBCH blocks for inter-frequency neighbor cells as specified in TS 38.213 [13], clause 4.1.

ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.

ssbhSubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

threshX-HighP
Parameter "Threshy wigne" in TS 38.304 [20].

threshX-HighQ
Parameter "Threshx nigng" in TS 38.304 [20].

threshX-LowP
Parameter "Threshy owe" in TS 38.304 [20].

threshX-LowQ
Parameter "Threshy, Lowg" in TS 38.304 [20].

t-ReselectionNR
Parameter "Treselectionys" in TS 38.304 [20].

t-ReselectionNR-SF
Parameter "Speed dependent ScalingFactor for Treselectionys" in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].

Conditional Presence Explanation
Mandatory The field is mandatory present in SIB4.
RSRQ The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is absent.
SharedSpectrum This field is mandatory present if this inter-frequency operates with shared spectrum channel access. Otherwise, it is absent,
Need R.
SharedSpectrum2 The field is optional present, Need R, if this inter-frequency or neighbor cell operates with shared spectrum channel access.
Otherwise, it is absent, Need R.

- SIB5

SIB5 contains information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-selection.
The IE includes cell re-selection parameters common for a frequency.
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-- ASN1START
-- TAG-SIB5-START

SIB5 ::=
carrierFreqListEUTRA
t-ReselectionEUTRA
t-ReselectionEUTRA-SF
lateNonCriticalExtension
ey
(r )
carrierFreqListEUTRA-v1610

1]
}

CarrierFregListEUTRA ::=
CarrierFreqListEUTRA-v1610 ::=

CarrierFreqEUTRA ::=
carrierFreq
eutra-multiBandInfolList
eutra-FregNeighCellList
eutra-BlackCellList
allowedMeasBandwidth
presenceAntennaPortil
cellReselectionPriority
cellReselectionSubPriority
threshX-High
threshX-Low
g-RxLevMin
g-QualMin
p-MaxEUTRA
threshX-Q

threshX-HighQ
threshX-LowQ

SIB5 information element

SEQUENCE {
CarrierFregListEUTRA OPTIONAL, -- Need R
T-Reselection,
SpeedStateScaleFactors OPTIONAL, -- Need S
OCTET STRING OPTIONAL,
CarrierFreqListEUTRA-v1610 OPTIONAL -- Need R

SEQUENCE (SIZE (1..maxEUTRA-Carrier)) OF CarrierFreqEUTRA

SEQUENCE (SIZE (1..maxEUTRA-Carrier)) OF CarrierFreqEUTRA-v1610

SEQUENCE {
ARFCN-ValueEUTRA,
EUTRA-MultiBandInfolList OPTIONAL, -- Need R
EUTRA-FreqNeighCelllList OPTIONAL, -- Need R
EUTRA-FregBlackCellList OPTIONAL, -- Need R

EUTRA-AllowedMeasBandwidth,
EUTRA-PresenceAntennaPortil,
CellReselectionPriority OPTIONAL, -- Need R
CellReselectionSubPriority OPTIONAL, -- Need R
ReselectionThreshold,
ReselectionThreshold,
INTEGER (-70..-22),
INTEGER (-34..-3),
INTEGER (-30..33),
SEQUENCE {
ReselectionThresholdQ,
ReselectionThresholdQ

} OPTIONAL -- Cond RSRQ
}
CarrierFreqEUTRA-v1610 ::= SEQUENCE {

highSpeedEUTRACarrier-ri16 ENUMERATED {true} OPTIONAL -- Need R

EUTRA-FreqBlackCellList ::=

EUTRA-FregNeighCellList ::=

EUTRA-FregNeighCellInfo ::=
physCellld
dummy
g-RxLevMinOffsetCell

SEQUENCE (SIZE (1..maxEUTRA-CellBlack)) OF EUTRA-PhysCellIdRange
SEQUENCE (SIZE (1..maxCellEUTRA)) OF EUTRA-FregNeighCellInfo

SEQUENCE {
EUTRA-PhysCellld,
EUTRA-Q-OffsetRange,
INTEGER (1..8) OPTIONAL, -- Need R
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g-QualMinOffsetCell INTEGER (1..8) OPTIONAL -- Need R

-- TAG-SIB5-STOP
-- ASN1STOP

SIBS5 field descriptions

carrierFreqListEUTRA
List of carrier frequencies of E-UTRA. If the carrierFreqListEUTRA-v1610 is present, it shall contain the same number of entries, listed in the same order as in the
carrierFreqListEUTRA (without suffix).

dummy
This field is not used in the specification. If received it shall be ignored by the UE.

eutra-BlackCellList
List of blacklisted E-UTRA neighbouring cells.

eutra-multiBandInfoList
Indicates the list of frequency bands in addition to the band represented by carrierFreq for which cell reselection parameters are common, and a list of additionalPmax and
additionalSpectrumEmission values, as defined in TS 36.101 [22], table 6.2.4-1, for the frequency bands in eutra-multiBandInfoList

highSpeedEUTRACarrier
If the field is present, the UE shall apply the enhanced NR-EUTRA inter-RAT measurement requirements to support high speed up to 500 km/h as specified in TS 38.133 [14]
to the E-UTRA carrier.

p-MaxEUTRA
The maximum allowed transmission power in dBm on the (uplink) carrier frequency, see TS 36.304 [27].

gq-QualMin
Parameter "Qguamin" in TS 36.304 [27]. Actual value Qquamin = field value [dB].

g-QualMinOffsetCell
Parameter "Qguaminomsercer” IN TS 36.304 [27]. Actual value Qguaminofisercen = field value [dB].

g-RxLevMin
Parameter "Qunievmin" iN TS 36.304 [27]. Actual value Qmievmin = field value * 2 [dBm].

g-RxLevMinOffsetCell
Parameter "Qevminofisercer’” IN TS 36.304 [27]. Actual value Qmievminotisercen = field value * 2 [dB].

t-ReselectionEUTRA
Parameter "Treselectioneyrra” in TS 38.304 [20].

threshX-High
Parameter "Threshy nigne" in TS 38.304 [20].

threshX-HighQ
Parameter "Threshy wigno" in TS 38.304 [20].

threshX-Low
Parameter "Threshx, owe” in TS 38.304 [20].

threshX-LowQ
Parameter "Threshx, " in TS 38.304 [20].

t-ReselectionEUTRA-SF
Parameter "Speed dependent ScalingFactor for Treselectioneurra" in TS 38.304 [20]. If the field is absent, the UE behaviour is specified in TS 38.304 [20].
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Conditional Presence

Explanation

RSRQ

The field is mandatory present if the threshServingLowQ is present in SIB2; otherwise it is absent.

- SIB6

SIB6 contains an ETWS primary notification.

SIB6 information element

-- ASN1START
-- TAG-SIB6-START
SIB6 ::= SEQUENCE {
messageIdentifier BIT STRING (SIZE (16)),
serialNumber BIT STRING (SIZE (16)),
warningType OCTET STRING (SIZE (2)),
lateNonCriticalExtension OCTET STRING OPTIONAL,
}
-- TAG-SIB6-STOP
-- ASN1STOP
SIBé6 field descriptions
messageldentifier

Identifies the source and type of ETWS notification.

serialNumber

Identifies variations of an ETWS notification.

warningType

Identifies the warning type of the ETWS primary notification and provides information on emergency user alert and UE popup.

- SIB7

SIB7 contains an ETWS secondary notification.

-- ASN1START
-- TAG-SIB7-START

SIB7 ::=
messageIdentifier
serialNumber
warningMessageSegmentType
warningMessageSegmentNumber

SIB7 information element

SEQUENCE {
BIT STRING (SIZE (16)),
BIT STRING (SIZE (16)),

ENUMERATED {notLastSegment, lastSegment},

INTEGER (0..63),
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warningMessageSegment OCTET STRING,
dataCodingScheme OCTET STRING (SIZE (1)) OPTIONAL, -- Cond Segmentl
lateNonCriticalExtension OCTET STRING OPTIONAL,
}
-- TAG-SIB7-STOP
-- ASN1STOP
SIB7 field descriptions
dataCodingScheme
Identifies the alphabet/coding and the language applied variations of an ETWS notification.
messageldentifier
Identifies the source and type of ETWS notification.
serialNumber

Identifies variations of an ETWS notification.

warningMessageSegment
Carries a segment of the Warning Message Contents IE.

warningMessageSegmentNumber
Segment number of the ETWS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, A segment number of one
corresponds to the second segment, and so on.

warningMessageSegmentType
Indicates whether the included ETWS warning message segment is the last segment or not.

Conditional Presence Explanation

Segmentl The field is mandatory present in the first segment of SIB7, otherwise it is absent.

— SIB8
SIB8 contains a CMAS notification.

SIB8 information element

-- ASN1START
-- TAG-SIB8-START
SIB8 ::= SEQUENCE {
messageIdentifier BIT STRING (SIZE (16)),
serialNumber BIT STRING (SIZE (16)),
warningMessageSegmentType ENUMERATED {notLastSegment, lastSegment},
warningMessageSegmentNumber INTEGER (0..63),
warningMessageSegment OCTET STRING,
dataCodingScheme OCTET STRING (SIZE (1)) OPTIONAL, -- Cond Segmentl
warningAreaCoordinatesSegment OCTET STRING OPTIONAL, -- Need R

lateNonCriticalExtension OCTET STRING OPTIONAL,
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}

-- TAG-SIB8-STOP
-- ASN1STOP

SIB8 field descriptions

dataCodingScheme
Identifies the alphabet/coding and the language applied variations of a CMAS notification.

messageldentifier
Identifies the source and type of CMAS notification.

serialNumber
Identifies variations of a CMAS natification.

warningAreaCoordinatesSegment
If present, carries a segment, with one or more octets, of the geographical area where the CMAS warning message is valid as defined in [28]. The first octet of the first
warningAreaCoordinatesSegment is equivalent to the first octet of Warning Area Coordinates IE defined in and encoded according to TS 23.041 [29] and so on.

warningMessageSegment
Carries a segment, with one or more octets, of the Warning Message Contents IE defined in TS 38.413 [42]. The first octet of the Warning Message Contents IE is equivalent
to the first octet of the CB data IE defined in and encoded according to TS 23.041 [29], clause 9.4.2.2.5, and so on.

warningMessageSegmentNumber

Segment number of the CMAS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second
segment, and so on. If warning area coordinates are provided for the warning message, then this field applies to both warning message segment and warning area coordinates
segment.

warningMessageSegmentType
Indicates whether the included CMAS warning message segment is the last segment or not. If warning area coordinates are provided for the warning message, then this field
applies to both warning message segment and warning area coordinates segment.

Conditional Presence Explanation

Segmentl The field is mandatory present in the first segment of SIB8, otherwise it is absent.

- SIB9

SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the
UTC, the GPS and the local time.

NOTE: The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock.

SIB9 information element

-- ASN1START
-- TAG-SIB9-START

SIB9 ::= SEQUENCE {
timeInfo SEQUENCE {
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timeInfoUTC INTEGER (0@..549755813887),
dayLightSavingTime BIT STRING (SIZE (2)) OPTIONAL, -- Need R
leapSeconds INTEGER (-127..128) OPTIONAL, -- Need R
localTimeOffset INTEGER (-63..64) OPTIONAL -- Need R
} OPTIONAL, -- Need R
lateNonCriticalExtension OCTET STRING OPTIONAL,
ey
[[
referenceTimeInfo-ri6 ReferenceTimeInfo-ri6 OPTIONAL -- Need R
11
}
-- TAG-SIB9-STOP
-- ASN1STOP
SIB9 field descriptions
dayLightSavingTime

Indicates if and how daylight-saving time (DST) is applied to obtain the local time. The semantics are the same as the semantics of the Daylight Saving Time |IE in TS 24.501
[23] and TS 24.008 [38]. The first/leftmost bit of the bit string contains the b2 of octet 3 and the second bit of the bit string contains b1 of octet 3 in the value part of the Daylight
Saving Time IE in TS 24.008 [38].

leapSeconds
Number of leap seconds offset between GPS Time and UTC. UTC and GPS time are related i.e. GPS time -leapSeconds = UTC time.

localTimeOffset
Offset between UTC and local time in units of 15 minutes. Actual value = field value * 15 minutes. Local time of the day is calculated as UTC time + localTimeOffset.

timelnfoUTC

Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the Sl-window in which SIB9 is transmitted. The field counts
the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January
1, 1900). See NOTE 1. This field is excluded when determining changes in system information, i.e. changes of timelnfoUTC should neither result in system information change
notifications nor in a modification of valueTag in SIB1.

NOTE 1: The UE may use this field together with the leapSeconds field to obtain GPS time as follows: GPS Time (in seconds) = timeInfoUTC (in seconds) - 2,524,953,600
(seconds) + leapSeconds, where 2,524,953,600 is the number of seconds between 00:00:00 on Gregorian calendar date 1 January, 1900 and 00:00:00 on Gregorian
calendar date 6 January, 1980 (start of GPS time).

— SIB10
SIB10 contains the HRNNs of the NPNs listed in SIB1.

SIB10 information element

-- ASN1START
-- TAG-SIB10-START

SIB10-r16 ::= SEQUENCE {
hrnn-List-r16 HRNN-List-r16 OPTIONAL, -- Need R
lateNonCriticalExtension OCTET STRING OPTIONAL,
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}
HRNN-List-ri16 ::= SEQUENCE (SIZE (21..maxNPN-r16)) OF HRNN-ri16
HRNN-r16 ::= SEQUENCE {

hrnn-ri6 OCTET STRING (SIZE(1.. maxHRNN-Len-ri6)) OPTIONAL -- Need R
}
-- TAG-SIB10-STOP
-- ASN1STOP

SIB10 field descriptions

HRNN-List

The same amount of HRNN elements as the number of NPNs in SIB 1 are included. The n-th entry of HRNN-List contains the human readable network name of the n-th NPN
of SIB1. The hrnn in the corresponding entry in HRNN-List is absent if there is no HRNN associated with the given NPN.

- SIB11

SIB11 contains information related to idle/inactive measurements.

SIB11 information element

-- ASN1START
-- TAG-SIB11-START

SIB11-r16 ::= SEQUENCE {
measIdleConfigSIB-ri16 MeasIdleConfigSIB-ri16 OPTIONAL, -- Need S
lateNonCriticalExtension OCTET STRING OPTIONAL,
}
-- TAG-SIB11-STOP
-- ASN1STOP
SiB11 field descriptions
measldleConfigSIB

Indicates measurement configuration to be stored and used by the UE while in RRC_IDLE or RRC_INACTIVE.

- SIB12

SIB12 contains NR sidelink communication configuration.
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SIB12 information element

-- ASN1START
-- TAG-SIB12-START

SIB12-r16 ::= SEQUENCE {
segmentNumber -ri16 INTEGER (0..63),
segmentType-ri6 ENUMERATED {notLastSegment, lastSegment},
segmentContainer-ri6 OCTET STRING

}

SIB12-IEs-rl6 ::= SEQUENCE {
sl-ConfigCommonNR-r16 SL-ConfigCommonNR-r16,
lateNonCriticalExtension OCTET STRING OPTIONAL,

}

SL-ConfigCommonNR-r16 ::= SEQUENCE {
sl-FreqInfolList-ri16 SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-ri16 OPTIONAL, -- Need
sl-UE-SelectedConfig-ri6 SL-UE-SelectedConfig-ri6 OPTIONAL, -- Need
sl-NR-AnchorCarrierFreqList-ri16 SL-NR-AnchorCarrierFreqList-ri16 OPTIONAL, -- Need
s1-EUTRA-AnchorCarrierFregList-r16  SL-EUTRA-AnchorCarrierFreglList-ri16 OPTIONAL, -- Need
sl-RadioBearerConfiglList-ri16 SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-ri6 OPTIONAL, -- Need
sl-RLC-BearerConfiglList-ri16 SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-ri16 OPTIONAL, -- Need
sl-MeasConfigCommon-ri16 SL-MeasConfigCommon-ri6 OPTIONAL, -- Need
s1-CSI-Acquisition-ri16 ENUMERATED {enabled} OPTIONAL, -- Need
sl1-0ffsetDFN-r16 INTEGER (1..1000) OPTIONAL, -- Need
t400-ri16 ENUMERATED {ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL, -- Need
s1l-MaxNumConsecutiveDTX-r16 ENUMERATED {n1, n2, n3, n4, n6, n8, nl6, n32} OPTIONAL, -- Need
s1-SSB-PriorityNR-r16 INTEGER (1..8) OPTIONAL -- Need

}

SL-NR-AnchorCarrierFreqList-r16 ::= SEQUENCE (SIZE (1..maxFreqSL-NR-r16)) OF ARFCN-ValueNR

SL-EUTRA-AnchorCarrierFreqList-r16 ::= SEQUENCE (SIZE (1..maxFreqSL-EUTRA-r16)) OF ARFCN-ValueEUTRA

-- TAG-SIB12-STOP
-- ASN1STOP

ol vl v i vl v i v v B v i v i v i ol v
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SIB12 field descriptions

segmentContainer
This field includes a segment of the encoded SIB12-IEs. The size of the included segment in this container should be small enough that the SIB message size is less than or
equal to the maximum size of a NR Sl, i.e. 2976 bits when SIB12 is broadcast.

segmentNumber
This field identifies the sequence number of a segment of SIB12-IEs. A segment number of zero corresponds to the first segment, A segment number of one corresponds to the
second segment, and so on.

segmentType
This field indicates whether the included segment is the last segment or not.

sl-CSl-Acquisition
This field indicates whether CSlI reporting is enabled in sidelink unicast. If not set, SL CSI reporting is disabled.

sl-EUTRA-AnchorCarrierFreqList
This field indicates the EUTRA anchor carrier frequency list, which can provide the NR sidelink communication configurations.

sl-FreqinfoList
This field indicates the NR sidelink communication configuration on some carrier frequency (ies). In this release, only one entry can be configured in the list.

sl-MaxNumConsecutiveDTX
This field indicates the maximum number of consecutive HARQ DTX before triggering sidelink RLF. Value n1 corresponds to 1, value n2 corresponds to 2, and so on.

sl-MeasConfigCommon
This field indicates the measurement configurations (e.g. RSRP) for NR sidelink communication.

sl-NR-AnchorCarrierFreqList
This field indicates the NR anchor carrier frequency list, which can provide the NR sidelink communication configurations.

sl-OffsetDFN
Indicates the timing offset for the UE to determine DFN timing when GNSS is used for timing reference. Value 1 corresponds to 0.001 milliseconds, value 2 corresponds to
0.002 milliseconds, and so on.

sl-RadioBearerConfigList
This field indicates one or multiple sidelink radio bearer configurations.

sl-RLC-BearerConfigList
This field indicates one or multiple sidelink RLC bearer configurations.

sI-SSB-PriorityNR
This field indicates the priority of NR sidelink SSB transmission and reception.

t400
Indicates the value for timer T400 as described in clause 7.1. Value ms100 corresponds to 100 ms, value ms200 corresponds to 200 ms and so on.

- SIB13
SIB13 contains configurations of V2X sidelink communication defined in TS 36.331 [10].

SIB13 information element

-- ASN1START
-- TAG-SIB13-START

SIB13-r16 ::= SEQUENCE {
s1-v2X-ConfigCommon-ri6 OCTET STRING,
dummy OCTET STRING,
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tdd-Config-ri6 OCTET STRING,
lateNonCriticalExtension OCTET STRING OPTIONAL,
}
-- TAG-SIB13-STOP
-- ASN1STOP
SIB13 field descriptions
dummy

This field is not used in the specification and the UE ignores the received value.

sl-V2X-ConfigCommon
This field includes the E-UTRA SystemInformationBlockType21 message as specified in TS 36.331 [10].

tdd-Config
This field includes the tdd-Config in E-UTRA SystemInformationBlockTypel message as specified in TS 36.331 [10].

- SIB14

SIB14 contains configurations of V2X sidelink communication defined in TS 36.331 [10], which can be used jointly with that included in SIB13.

SIB14 information element

-- ASN1START
-- TAG-SIB14-START

SIB14-r16 ::= SEQUENCE {
sl-V2X-ConfigCommonExt-ri6 OCTET STRING,
lateNonCriticalExtension OCTET STRING OPTIONAL,
}
-- TAG-SIB14-STOP
-- ASN1STOP

SiB14 field descriptions

sl-V2X-ConfigCommonExt
This field includes the E-UTRA SysteminformationBlockType26 message as specified in TS 36.331 [10].

6.3.1a Positioning System information blocks

- PosSysteminformation-r16-1Es

-- ASN1START
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PosSystemInformation-r16-IEs
posSIB-TypeAndInfo-ri6

}

-- TAG-POSSYSTEMINFORMATION-R16-IES-STOP

+

lateNonCriticalExtension
nonCriticalExtension

posSib1-1-ri16
posSib1-2-ri16
posSib1-3-ri16
posSib1-4-r16
posSib1-5-ri16
posSib1-6-ri16
posSib1-7-ri16
posSib1-8-ri16
posSib2-1-ri16
posSib2-2-ri16
posSib2-3-ri16
posSib2-4-ri6
posSib2-5-ri16
posSib2-6-ri16
posSib2-7-ri16
posSib2-8-ri16
posSib2-9-ri16
posSib2-10-ri16
posSib2-11-ri16
posSib2-12-ri16
posSib2-13-ri16
posSib2-14-ri16
posSib2-15-ri16
posSib2-16-ri16
posSib2-17-ri16
posSib2-18-ri16
posSib2-19-ri16
posSib2-20-ri16
posSib2-21-ri16
posSib2-22-ri16
posSib2-23-ri16
posSib3-1-ri16
posSib4-1-ri16
posSib5-1-ri16
posSib6-1-ri16
posSib6-2-ri16
posSib6-3-ri16

-- ASN1STOP

3GPP TS 38.331 V16.3.1 (2021-01)
-- TAG-POSSYSTEMINFORMATION-R16-IES-START

SEQUENCE {
SEQUENCE (SIZE (1..maxSIB)) OF CHOICE {

SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ril6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ril6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ril6,
SIBpos-ri6,
SIBpos-ri6,
SIBpos-ri6,

OCTET STRING
SEQUENCE {}

OPTIONAL,
OPTIONAL
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-- ASN1START
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PosSI-Schedulinginfo

-- TAG-POSSI-SCHEDULINGINFO-START

PosSI-SchedulingInfo-ri16
posSchedulingInfolList-ri6
posSI-RequestConfig-ri6
posSI-RequestConfigSUL-ri16

}

PosSchedulingInfo-ri6
offsetToSI-Used-ri16
posSI-Periodicity-ri16
posSI-BroadcastStatus-ri6
posSIB-MappingInfo-ri6

}

PosSIB-MappingInfo-ri6

PosSIB-Type-ri6

encrypted-ri6

gnss-id-ri16
shas-id-ri16

posSibType-ri6

areaScope-ril6

}

GNSS-ID-ri16
gnss-id-ri16

}

SBAS-ID-r16
sbas-id-ri16

}

= SEQUENCE {
SI-RequestConfig
SI-RequestConfig

SEQUENCE {

ENUMERATED {true}

ENUMERATED {rf8, rfi6, rf32, rfe4, rfi128, rf256,
ENUMERATED {broadcasting, notBroadcasting},
PosSIB-MappingInfo-ri6,

rf512},

SEQUENCE (SIZE (1..maxSIB)) OF PosSIB-Type-ri6

SEQUENCE {

ENUMERATED { true }

GNSS-ID-r16

SBAS-ID-r16

ENUMERATED { posSibTypel-1, posSibTypel-2, posSibTypel-3,
posSibTypel-7, posSibTypel-8, posSibType2-1,
posSibType2-5, posSibType2-6, posSibType2-7,
posSibType2-11, posSibType2-12,

posSibType5-1, posSibType6-1, posSibType6-2,
ENUMERATED {true}

SEQUENCE {

ENUMERATED{gps, sbas, qzss, galileo, glonass, bds, y

SEQUENCE {

ENUMERATED { waas, egnos, msas, gagan, .},

-- TAG-POSSI-SCHEDULINGINFO-STOP

-- ASN1STOP

posSibType2-
posSibType2-16, posSibType2-17, posSibType2-
posSibType2-21, posSibType2-22, posSibType2-

SEQUENCE (SIZE (1..maxSI-Message)) OF PosSchedulingInfo-ri6,

OPTIONAL, -- Cond MSG-1
OPTIONAL, -- Cond SUL-MSG-1
OPTIONAL, -- Need R
OPTIONAL, -- Need R
OPTIONAL, -- Need R
OPTIONAL, -- Need R

posSibTypel-4, posSibTypel-5, posSibTypel-6,
posSibType2-2, posSibType2-3, posSibType2-4,
posSibType2-8, posSibType2-9, posSibType2-10,
13, posSibType2-14, posSibType2-15,
18, posSibType2-19, posSibType2-20,
23, posSibType3-1, posSibType4-1,
posSibType6-3,... },
OPTIONAL -- Need S
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PosSI-Schedulinginfo field descriptions

areaScope
Indicates that a posSIB is area specific. If the field is absent, the posSIB is cell specific.

encrypted
The presence of this field indicates that the pos-sib-type is encrypted as specified in TS 37.355 [49].

gnss-id
The presence of this field indicates that the positioning SIB type is for a specific GNSS. Indicates a specific GNSS (see also TS 37.355 [49])

posSI-BroadcastStatus
Indicates if the S| message is being broadcasted or not. Change of posS/-BroadcastStatus should not result in system information change notifications in Short Message
transmitted with P-RNTI over DCI (see clause 6.5). The value of the indication is valid until the end of the BCCH maodification period when set to broadcasting.

posSI-RequestConfig
Configuration of Msgl resources that the UE uses for requesting SlI-messages for which posS/-BroadcastStatus is set to notBroadcasting.

posSI-RequestConfigSUL
Configuration of Msg1 resources that the UE uses for requesting Sl-messages for which posS/-BroadcastStatus is set to notBroadcasting.

pos-SIB-Mappinginfo
List of the posSIBs mapped to this Systeminformation message.

posSibType
The positioning SIB type is defined in TS 37.355 [49].

posSi-Periodicity
Periodicity of the SI-message in radio frames, such that rf8 denotes 8 radio frames, rf16 denotes 16 radio frames, and so on.

offsetToSI-Used
This field, if present indicates that the SI messages in pos-SchedulinginfoList are scheduled with an offset of 8 radio frames compared to SI messages in schedulingInfolList.
offsetToSI-Used may be present only if the shortest configured SI message periodicity for SI messages in schedulinglnfoList is 80ms.

shas-ID
The presence of this field indicates that the positioning SIB type is for a specific SBAS. Indicates a specific SBAS (see also TS 37.355 [49]).

Conditional presence Explanation
MSG-1 The field is optionally present, Need R, if posS/-BroadcastStatus is set to notBroadcasting for any Sl-message included in PosSchedulinginfo. It is
absent otherwise.
SUL-MSG-1 The field is optionally present, Need R, if supplementaryUplink is configured in ServingCellConfigCommonSIB and if posSI-BroadcastStatus is set
to notBroadcasting for any Sl-message included in PosSchedulinginfo. It is absent otherwise.

- SIBpos
The IE SIBpos contains positioning assistance data as defined in TS 37.355 [49].

SIBpos information element

-- ASN1START
-- TAG-SIPOS-START

SIBpos-rl6 ::= SEQUENCE {
assistanceDataSIB-Element-ri16 OCTET STRING,
lateNonCriticalExtension OCTET STRING OPTIONAL,
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}

-- TAG-SIPOS-STOP
-- ASN1STOP

SiBpos field descriptions

assistanceDataSIB-Element
Parameter AssistanceDataSIBelement defined in TS 37.355 [49]. The first/leftmost bit of the first octet contains the most significant bit.

6.3.2 Radio resource control information elements

- AdditionalSpectrumEmission
The IE AdditionalSpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see TS 38.101-1 [15], clause 6.2.3, and TS 38.101-2 [39], clause 6.2.3).

AdditionalSpectrumEmission information element

-- ASN1START
-- TAG-ADDITIONALSPECTRUMEMISSION-START

AdditionalSpectrumEmission ::= INTEGER (0..7)

-- TAG-ADDITIONALSPECTRUMEMISSION-STOP
-- ASN1STOP

- Alpha

The IE Alpha defines possible values of a the pathloss compensation coefficient for uplink power control. Value alpha0 corresponds to the value 0, Value alpha04 corresponds to
the value 0.4, Value alpha05 corresponds to the value 0.5 and so on. Value alphal corresponds to value 1. See also clause 7.1 of TS 38.213 [13].

-- ASN1START
-- TAG-ALPHA-START

Alpha ::= ENUMERATED {alpha®, alpha®4, alpha®5, alpha®6, alpha®7, alpha®@8, alpha®9, alphal}

-- TAG-ALPHA-STOP
-- ASN1STOP

— AMFE-Identifier

The IE AMF-Identifier (AMFI) comprises of an AMF Region ID, an AMF Set ID and an AMF Pointer as specified in TS 23.003 [21], clause 2.10.1.
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AMF-Identifier information element

-- ASN1START
-- TAG-AMF-IDENTIFIER-START

AMF-Identifier ::= BIT STRING (SIZE (24))

-- TAG-AMF-IDENTIFIER-STOP
-- ASN1STOP

- ARFCN-ValueEUTRA
The IE ARFCN-ValueEUTRA is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) E-UTRA carrier frequency, as defined in TS 36.101 [22].

ARFCN-ValueEUTRA information element

-- ASN1START
-- TAG-ARFCN-VALUEEUTRA-START

ARFCN-ValueEUTRA ::= INTEGER (0..maxEARFCN)

-- TAG-ARFCN-VALUEEUTRA-STOP
-- ASN1STOP

- ARFCN-ValueNR

The IE ARFCN-ValueNR is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as defined in TS 38.101-1 [15] and
TS 38.101-2 [39], clause 5.4.2.

-- ASN1START
-- TAG-ARFCN-VALUENR-START

ARFCN-ValueNR ::= INTEGER (©..maxNARFCN)

-- TAG-ARFCN-VALUENR-STOP
-- ASN1STOP

- ARFCN-ValueUTRA-FDD
The IE ARFCN-ValueUTRA-FDD is used to indicate the ARFCN applicable for a downlink (Nd, FDD) UTRA-FDD carrier frequency, as defined in TS 25.331 [45].

ARFCN-ValueUTRA-FDD information element

-- ASN1START
-- TAG-ARFCN-ValueUTRA-FDD-START
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ARFCN-ValueUTRA-FDD-r16 ::= INTEGER (0..16383)

-- TAG-ARFCN-ValueUTRA-FDD-STOP

-- ASN1STOP

— AvailabilityCombinationsPerCell

The IE AvailabiltyCombinationsPerCell is used to configure the AvailabiltyCombinations applicable for a serving cell of the IAB-node DU (see TS 38.213 [13], clause 14).

AvailabilityCombinationsPerCell information element

-- ASN1START
-- TAG-AVAILABILITYCOMBINATIONSPERCELL-START
AvailabilityCombinationsPerCell-ri16 ::= SEQUENCE {
availabilityCombinationsPerCellIndex-r16 AvailabilityCombinationsPerCellIndex-ri6,
iab-DU-CellIdentity-ri16 CellIdentity,
positionInDCI-AI-ri16 INTEGER(O®..maxAI-DCI-PayloadSize-ri16-1) OPTIONAL, -- Need M
availabilityCombinations-ri16 SEQUENCE (SIZE (1..maxNrofAvailabilityCombinationsPerSet-r16)) OF AvailabilityCombination-ri6,
}
AvailabilityCombinationsPerCellIndex-r16 ::= INTEGER(O..maxNrofDUCells-ri16)
AvailabilityCombination-ri16 ::= SEQUENCE {
availabilityCombinationId-ri16 AvailabilityCombinationId-ri6,
resourceAvailability-ri6 SEQUENCE (SIZE (1..maxNrofResourceAvailabilityPerCombination-r16)) OF INTEGER (0..7)
}
AvailabilityCombinationId-ri16 ::= INTEGER (O..maxNrofAvailabilityCombinationsPerSet-r16-1)
-- TAG-AVAILABILITYCOMBINATIONSPERCELL-STOP
-- ASN1STOP
AvailabilityCombination field descriptions
resourceAvailability

Indicates the resource availability of soft symbols for a set of consecutive slots in the time domain. The meaning of this field is described in TS 38.213 [13], Table 14.3.

availabiltyCombinationld
This ID is used in the DCI Format 2_5 payload to dynamically select this AvailabilityCombination, see TS 38.213 [13], clause 14.

AvailabilityCombinationsPerCell field descriptions

iab-DU-Cellldentity
The ID of the IAB-DU cell for which the availabilityCombinations are applicable.

positioninDC-AI
The (starting) position (bit) of the AvailabilityCombinationld for the indicated IAB-DU cell (iab-DU-Cellldentity) within the DCI payload.
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- Avalilabilitylndicator

The IE AvailabilityIndicator is used to configure monitoring a PDCCH for Availability Indicators (AI).

Availabilityindicator information element

-- ASN1START
-- TAG-AVAILABILITYINDICATOR-START
AvailabilityIndicator-ri16 ::= SEQUENCE {
ai-RNTI-ri16 AI-RNTI-ri16,
dci-PayloadSizeAI-ri16 INTEGER (1..maxAI-DCI-PayloadSize-ri16),
availableCombToAddModList-r16 SEQUENCE (SIZE(1..maxNrofDUCells-r16)) OF AvailabilityCombinationsPerCell-ri16 OPTIONAL, -- Need N
availableCombToReleaselList-r16 SEQUENCE (SIZE(1..maxNrofDUCells-r16)) OF AvailabilityCombinationsPerCellIndex-ri16 OPTIONAL, -- Need N
}
AI-RNTI-r16 ::= RNTI-Value
-- TAG-AVAILABILITYINDICATOR-STOP
-- ASN1STOP
Availabilityindicator field descriptions
ai-RNTI

Used by an IAB-MT for detection of DCI format 2_5 indicating AvailabilityCombinationld for an IAB-DU's cells.

availableCombToAddModList
A list of availabilityCombinations to add for the IAB-DU's cells. (see TS 38.213 [13], clause 14).

availableCombToReleaseList
A list of availabilityCombinations to release for the IAB-DU's cells. (see TS 38.213 [13], clause 14).

dci-PayloadSizeAl
Total length of the DCI payload scrambled with ai-RNTI (see TS 38.213 [13)]).

— BAP-RoutingID
The IE BAP-RoutingID is used for IAB-node to configure the BAP Routing ID.

BAP-RoutingID information element

-- ASN1START
-- TAG-BAPROUTINGID-START

BAP-RoutingID-r16::= SEQUENCE{
bap-Address-ri6 BIT STRING (SIZE (10)),
bap-PathId-ri6 BIT STRING (SIZE (10))
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-- TAG-BAPROUTINGID-STOP
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-- ASN1STOP
BAP-RoutingID field descriptions
bap-Address
The ID of a destination IAB-node or IAB-donor-DU used in the BAP header.
bap-Pathid

The ID of a path used in the BAP header.

The IE BeamFailureRecoveryConfig is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See also

BeamFailureRecoveryConfig

TS 38.321 [3], clause 5.1.1.

-- ASN1START

-- TAG-BEAMFAILURERECOVERYCONFIG-START

BeamFailureRecoveryConfig ::=

}

rootSequenceIndex-BFR
rach-ConfigBFR
rsrp-ThresholdSSB
candidateBeamRSList
ssb-perRACH-0Occasion

ra-ssb-0ccasionMaskIndex
recoverySearchSpaceId
ra-Prioritization
beamFailureRecoveryTimer
cey

[[

msgl-SubcarrierSpacing

11,

wt
ra-PrioritizationTwoStep-ri6

candidateBeamRSListExt-v1610
11

PRACH-ResourceDedicatedBFR ::=

}

ssb
csi-RS

BFR-SSB-Resource ::=

ssbh
ra-PreambleIndex

BeamFailureRecoveryConfig information element

SEQUENCE {

INTEGER (0..137)
RACH-ConfigGeneric
RSRP-Range
SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR
ENUMERATED {oneEighth, oneFourth, oneHalf, one, two,
four, eight, sixteen}
INTEGER (0..15)
SearchSpaceld
RA-Prioritization
ENUMERATED {ms10, ms20, ms40, ms60, ms80, ms100, ms150, ms200}

SubcarrierSpacing

RA-Prioritization
SetupRelease{ CandidateBeamRSListExt-r16 }

CHOICE {

BFR-SSB-Resource,
BFR-CSIRS-Resource

SEQUENCE {

SSB-1Index,
INTEGER (0..63),

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,
OPTIONAL,

OPTIONAL

OPTIONAL,
OPTIONAL

Need
Need
Need
Need

Need
Need
Need
Need
Need

Need

Need
Need

=EE=EZ=

EOVOV=EZ=
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}
BFR-CSIRS-Resource ::= SEQUENCE {
csi-RS NZP-CSI-RS-Resourceld,
ra-OccasionList SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (©..maxRA-Occasions-1) OPTIONAL, -- Need R
ra-PreambleIndex INTEGER (0..63) OPTIONAL, -- Need R
}
CandidateBeamRSListExt-r16::= SEQUENCE (SIZE(1.. maxNrofCandidateBeamsExt-r16)) OF PRACH-ResourceDedicatedBFR

-- TAG-BEAMFAILURERECOVERYCONFIG-STOP
-- ASN1STOP

BeamFailureRecoveryConfig field descriptions

beamFailureRecoveryTimer
Timer for beam failure recovery timer. Upon expiration of the timer the UE does not use CFRA for BFR. Value in ms. Value ms10 corresponds to 10 ms, value ms20
corresponds to 20 ms, and so on.

candidateBeamRSList, candidateBeamRSListExt-v1610

The list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated RA parameters. The UE shall consider this list to include all
elements of candidateBeamRSList (without suffix) and all elements of candidateBeamRSListExt-v1610. The network configures these reference signals to be within the linked
DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided.

msgl-SubcarrierSpacing
Subcarrier spacing for contention free beam failure recovery. Only the values 15 kHz or 30 kHz (FR1), and 60 kHz or 120 kHz (FR2) are applicable. See TS 38.211 [16], clause
5.3.2.

rsrp-ThresholdSSB
L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free random access to recover from beam failure (see TS
38.213 [13], clause 6).

ra-prioritization
Parameters which apply for prioritized random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

ra-PrioritizationTwoStep
Parameters which apply for prioritized 2-step random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

ra-ssh-OccasionMaskindex
Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources.

rach-ConfigBFR
Configuration of contention free random access occasions for BFR.

recoverySearchSpaceld

Search space to use for BFR RAR. The network configures this search space to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-I/d) of the UL BWP in
which the BeamFailureRecoveryConfig is provided. The CORESET associated with the recovery search space cannot be associated with another search space. Network
always configures the UE with a value for this field when contention free random access resources for BFR are configured.

rootSequencelndex-BFR
PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1) for beam failure recovery.

ssh-perRACH-Occasion
Number of SSBs per RACH occasion for CF-BFR, see TS 38.213 [13], clause 8.1.
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BFR-CSIRS-Resource field descriptions

csi-RS
The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam for beam failure recovery (BFR).

ra-OccasionList

RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes
provided herein are also configured by prach-Configurationindex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency
resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot and Third, in increasing order of indexes for PRACH slots.

If the field is absent the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS.

ra-Preamblelndex
The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index associated with the SSB that is QCLed
with this CSI-RS.

BFR-SSB-Resource field descriptions

ra-Preamblelndex
The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.

ssh
The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR).

- BeamFailureRecoverySCellConfig

The IE BeamFailureRecoverySCellConfig is used to configure the UE with candidate beams for beam failure recovery in case of beam failure detection in SCell. See also TS
38.321 [3], clause 5.x.x.

BeamFailureRecoverySCellConfig information element

-- ASN1START
-- TAG-BEAMFAILURERECOVERYSCELLCONFIG-START

BeamFailureRecoverySCellConfig-r16 ::= SEQUENCE {
rsrp-ThresholdBFR-r16 RSRP-Range OPTIONAL, -- Need M
candidateBeamRSSCelllList-r16 SEQUENCE (SIZE(1..maxNrofCandidateBeams-r16)) OF CandidateBeamRS-r16 OPTIONAL, -- Need M
}
CandidateBeamRS-ri16 ::= SEQUENCE {
candidateBeamConfig-ri6 CHOICE {
ssb-ri6 SSB-Index,
Ccsi-RS-r16 NZP-CSI-RS-Resourceld
}
servingCellId ServCellIndex OPTIONAL -- Need R
}

-- TAG-BEAMFAILURERECOVERYSCELLCONFIG-STOP
-- ASN1STOP
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BeamFailureRecoverySCellConfig field descriptions

candidateBeamConfig
Indicates the resource (i.e. SSB or CSI-RS) defining this beam resource.

candidateBeamRSSCellList
Alist of reference signhals (CSI-RS and/or SSB) identifying the candidate beams for recovery. The network always configures this parameter in every instance of this IE.

rsrp-ThresholdBFR
L1-RSRP threshold used for determining whether a candidate beam may be included by the UE be in BFR MAC CE (see TS 38.213 [13], clause X). The network always
configures this parameter in every instance of this IE.

servingCellld
If the field is absent, the RS belongs to the serving cell in which this BeamFailureSCellRecoveryConfig is configured

- BetaOffsets
The IE BetaOffsets is used to configure beta-offset values, see TS 38.213 [13], clause 9.3.

BetaOffsets information element

-- ASN1START
-- TAG-BETAOFFSETS-START

BetaOffsets ::= SEQUENCE {
betaOffsetACK-Index1 INTEGER(O..31) OPTIONAL, -- Need S
betaOffsetACK-Index2 INTEGER(O..31) OPTIONAL, -- Need S
betaOffsetACK-Index3 INTEGER(O..31) OPTIONAL, -- Need S
betaOffsetCSI-Partl-Indexl INTEGER(O..31) OPTIONAL, -- Need S
betaOffsetCSI-Partl-Index2 INTEGER(O..31) OPTIONAL, -- Need S
betaOffsetCSI-Part2-Indexl INTEGER(O..31) OPTIONAL, -- Need S
betaOffsetCSI-Part2-Index2 INTEGER(O..31) OPTIONAL -- Need S

}

-- TAG-BETAOFFSETS-STOP
-- ASN1STOP
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BetaOffsets field descriptions

betaOffsetACK-Index1
Up to 2 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.

betaOffsetACK-Index2
Up to 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.

betaOffsetACK-Index3
Above 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 11.

betaOffsetCSl-Part1-index1
Up to 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

betaOffsetCSI-Partl-Index2
Above 11 bits of CSlI part 1 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

betaOffsetCSI-Part2-Index1
Up to 11 hits of CSI part 2 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

betaOffsetCSI-Part2-Index2
Above 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3). When the field is absent the UE applies the value 13.

— BH-LogicalChannelldentity
The IE BH-LogicalChannelldentity is used to identify a logical channel between an IAB-node and its parent IAB-node or IAB-donor-DU.

BH-LogicalChannelldentity information element

-- ASN1START
-- TAG-BHLOGICALCHANNELIDENTITY-START

BH-LogicalChannelIdentity-r16 ::= CHOICE {
bh-LogicalChannelIdentity-ri16 LogicalChannelIdentity,
bh-LogicalChannelIdentityExt-ri16 BH-LogicalChannelIdentity-Ext-ri16

}

-- TAG-BHLOGICALCHANNELIDENTITY-STOP
-- ASN1STOP

BH-LogicalChannelldentity field descriptions

bh-LogicalChannelidentity
ID used for the MAC logical channel.

bh-LogicalChannelldentityExt
ID used for the MAC logical channel.

— BH-LogicalChannelldentity-Ext

The IE BH-LogicalChannelldentity-Ext is used to identify a logical channel between an IAB-node and its parent node.
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-- ASN1START

BH-LogicalChannelldentity-Ext information element

-- TAG-BHLOGICALCHANNELIDENTITYEXT-START

BH-LogicalChannelIdentity-Ext-r16 ::= INTEGER (320.. maxLC-ID-Iab-r16)

-- TAG-BHLOGICALCHANNELIDENTITYEXT-STOP

-- ASN1STOP

- BH-RLC-ChannelConfig

The IE BH-RLC-ChannelConfig is used to configure an RLC entity, a corresponding logical channel in MAC for BH RLC channel between IAB-node and its parent node.

BH-RLC-ChannelConfig information element

-- ASN1START
-- TAG-BHRLCCHANNELCONFIG-START
BH-RLC-ChannelConfig-ri6::= SEQUENCE {
bh-LogicalChannelIdentity-ri6 BH-LogicalChannelIdentity-ri16 OPTIONAL, -- Cond LCH-SetupOnly

bh-RLC-ChannelID-r16

BH-RLC-ChannelID-r16,

reestablishRLC-r16 ENUMERATED {true} OPTIONAL, -- Need N
rlc-Config-ri6 RLC-Config OPTIONAL, -- Cond LCH-Setup

mac-LogicalChannelConfig-ri16 LogicalChannelConfig OPTIONAL, -- Cond LCH-Setup

}

-- TAG-BHRLCCHANNELCONFIG-STOP

-- ASN1STOP

BH-RLCChannelConfig field descriptions

bh-LogicalChannelldentity

Indicates the logical channel id for BH RLC channel of the IAB-node.

bh-RLC-ChannellD

Indicates the BH RLC channel in the link between IAB-MT of the IAB-node and IAB-DU of the parent IAB-node or IAB-donor-DU.

reestablishRLC

Indicates that RLC should be re-established.

rlc-Config

Determines the RLC mode (UM, AM) and provides corresponding parameters.

Conditional Presence

Explanation

LCH-Setup

This field is mandatory present upon creation of a new logical channel for a BH RLC channel. It is optionally present, Need M, otherwise.

LCH-SetupOnly

This field is mandatory present upon creation of a BH RLC channel. It is absent, Need M otherwise.
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— BH-RLC-ChannellD

The IE BH-RLC-ChannellD is used to identify a BH RLC channel in the link between IAB-MT of the IAB-node and IAB-DU of the parent IAB-node or IAB-donor-DU.

BH-RLC-ChannellD information element

-- ASN1START
-- TAG-BHRLCCHANNELID-START

BH-RLC-ChannelID-ri6 ::= BIT STRING (SIZE (16))

-- TAG-BHRLCCHANNELID-STOP
-- ASN1STOP

— BSR-Config

The IE BSR-Config is used to configure buffer status reporting.

BSR-Config information element

-- ASN1START
-- TAG-BSR-CONFIG-START

BSR-Config ::= SEQUENCE {
periodicBSR-Timer ENUMERATED { sf1, sf5, sfi1@, sfi16, sf20, sf32, sf40, sf64,
sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity },
retxBSR-Timer ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320, sf640, sf1280, sf2560,
sf5120, sf10240, spare5, spare4, spare3, spare2, sparel},
logicalChannelSR-DelayTimer ENUMERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, sparel} OPTIONAL, -- Need R
}

-- TAG-BSR-CONFIG-STOP
-- ASN1STOP

BSR-Config field descriptions

logicalChannelSR-DelayTimer
Value in number of subframes. Value sf20 corresponds to 20 subframes, sf40 corresponds to 40 subframes, and so on.

periodicBSR-Timer
Value in number of subframes. Value sf1 corresponds to 1 subframe, value sf5 corresponds to 5 subframes and so on.

retxBSR-Timer
Value in number of subframes. Value sf10 corresponds to 10 subframes, value sf20 corresponds to 20 subframes and so on.
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- BWP

The IE BWP is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12.

For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary
uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell.

The uplink and downlink bandwidth part configurations are divided into common and dedicated parameters.

BWP information element

-- ASN1START
-- TAG-BWP-START
BWP ::= SEQUENCE {

locationAndBandwidth INTEGER (0..37949),

subcarrierSpacing SubcarrierSpacing,

cyclicPrefix ENUMERATED { extended } OPTIONAL -- Need R
}
-- TAG-BWP-STOP
-- ASN1STOP

BWP field descriptions

cyclicPrefix

Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all subcarrier spacings
and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see TS 38.211 [16], clause 4.2)

locationAndBandwidth

Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with
size

assumptions as described in TS 38.213 [13], clause 12, i.e. setting BWP =275, The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecificCarrier contained within FrequencyinfoDL | FrequencylnfoUL | FrequencylnfoUL-SIB | FrequencyInfoDL-SIB within ServingCellConfigCommon /

ServingCellConfigCommonSIB) corresponding to this subcarrier spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-I/d) must have the same

center frequency (see TS 38.213 [13], clause 12)

subcarrierSpacing

Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to TS
38.211 [16], table 4.2-1. The value kHz15 corresponds to pu=0, value kHz30 corresponds to p=1, and so on. Only the values 15 kHz, 30 kHz, or 60 kHz (FR1), and 60 kHz or
120 kHz (FR2) are applicable. For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell.

— BWP-Downlink

The IE BWP-Downlink is used to configure an additional downlink bandwidth part (not for the initial BWP).
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BWP-Downlink information element

-- ASN1START
-- TAG-BWP-DOWNLINK-START

BWP-Downlink ::= SEQUENCE {
bwp-Id BWP-Id,
bwp - Common BWP-DownlinkCommon OPTIONAL, -- Cond SetupOtherBwP
bwp-Dedicated BWP-DownlinkDedicated OPTIONAL, -- Cond SetupOtherBwP
}
-- TAG-BWP-DOWNLINK-STOP
-- ASN1STOP
BWP-Downlink field descriptions
bwp-Id

An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part.
The network configures the BWPs with consecutive IDs from 1. The Network does not include the value 0, since value 0 is reserved for the initial BWP.

Conditional Presence Explanation

SetupOtherBWP The field is mandatory present upon configuration of a new DL BWP. The field is optionally present, Need M, otherwise.

— BWP-DownlinkCommon

The IE BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They are "cell specific" and the network ensures the necessary alignment with
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells,
the network provides the common parameters via dedicated signalling.

BWP-DownlinkCommon information element

-- ASN1START
-- TAG-BWP-DOWNLINKCOMMON-START
BWP-DownlinkCommon ::= SEQUENCE {
genericParameters BWP,
pdcch-ConfigCommon SetupRelease { PDCCH-ConfigCommon } OPTIONAL, -- Need M
pdsch-ConfigCommon SetupRelease { PDSCH-ConfigCommon } OPTIONAL, -- Need M
}

-- TAG-BWP-DOWNLINKCOMMON-STOP
-- ASN1STOP
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BWP-DownlinkCommon field descriptions

pdcch-ConfigCommon
Cell specific parameters for the PDCCH of this BWP. This field is absent for a dormant BWP.

pdsch-ConfigCommon
Cell specific parameters for the PDSCH of this BWP.

— BWP-DownlinkDedicated
The IE BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of a downlink BWP.

BWP-DownlinkDedicated information element

-- ASN1START

-- TAG-BWP-DOWNLINKDEDICATED-START

BWP-DownlinkDedicated ::= SEQUENCE {
pdcch-Config SetupRelease { PDCCH-Config } OPTIONAL, Need
pdsch-Config SetupRelease { PDSCH-Config } OPTIONAL, Need
sps-Config SetupRelease { SPS-Config } OPTIONAL, Need
radioLinkMonitoringConfig SetupRelease { RadioLinkMonitoringConfig } OPTIONAL, Need
ceey
Ll : : : :
sps-ConfigToAddModList-r16 SPS-ConfigToAddModList-r16 OPTIONAL, Need
sps-ConfigToReleaselList-ri16 SPS-ConfigToReleaselList-r16 OPTIONAL, Need
sps-ConfigDeactivationStatelList-r16 SPS-ConfigDeactivationStatelList-ri16 OPTIONAL, Need
beamFailureRecoverySCellConfig-r16 SetupRelease {BeamFailureRecoverySCellConfig-ri16} OPTIONAL, Cond
s1-PDCCH-Config-ri6 SetupRelease { PDCCH-Config } OPTIONAL, Need
s1-V2X-PDCCH-Config-ri16 SetupRelease { PDCCH-Config } OPTIONAL Need
1]

}

SPS-ConfigToAddModList-r16 ::= SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-Config

SPS-ConfigToReleaselList-r16 ::= SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-ri16

SPS-ConfigDeactivationState-ri16 ::= SEQUENCE (SIZE (1..maxNrofSPS-Config-r16)) OF SPS-ConfigIndex-ril6

SPS-ConfigDeactivationStatelList-r16 ::= SEQUENCE (SIZE (1..maxNrofSPS-DeactivationState)) OF SPS-ConfigDeactivationState-ri16

-- TAG-BWP-DOWNLINKDEDICATED-STOP
-- ASN1STOP

ZEE=EZ=

EEunonn=z=2

Cellonly
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BWP-DownlinkDedicated field descriptions

beamFailureRecoverySCellConfig
Configuration of candidate RS for beam failure recovery in SCells.

pdcch-Config
UE specific PDCCH configuration for one BWP.

pdsch-Config
UE specific PDSCH configuration for one BWP.

sps-Config

UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an
active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time. Network can only configure SPS in one BWP using
either this field or sps-ConfigToAddModList.

sps-ConfigDeactivationStateList
Indicates a list of the deactivation states in which each state can be mapped to a single or multiple SPS configurations to be deactivated, see clause 10.2 in TS 38.213 [13]. Ifa
state is mapped to multiple SPS configurations, each of these SPS configurations is configured with the same harg-CodebookiID.

sps-ConfigToAddModList
Indicates a list of one or more DL SPS configurations to be added or modified in one BWP. Except for reconfiguration with sync, the NW does not reconfigure a SPS
configuration when it is active (see TS 38.321 [3]).

sps-ConfigToReleaseList
Indicates a list of one or more DL SPS configurations to be released. The NW may release a SPS configuration at any time.

radioLinkMonitoringConfig
UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited
up to 8 for both cell and beam radio link failure detection. For SCells, only periodic 1-port CSI-RS can be configured in IE RadioLinkMonitoringConfig.

sl-PDCCH-Config
Indicates the UE specific PDCCH configurations for receiving the S