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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

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.
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1 Scope

The present document specifies and establishes the characteristics of the physicals layer procedures of data channels for
5G-NR.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications"

[2] 3GPP TS 38.201: " NR; Physical Layer — General Description”

[3] 3GPP TS 38.202: "NR; Services provided by the physical layer"

[4] 3GPP TS 38.211: "NR; Physical channels and modulation"

[5] 3GPP TS 38.212: "NR; Multiplexing and channel coding"

[6] 3GPP TS 38.213: "NR; Physical layer procedures for control"

[7] 3GPP TS 38.215: "NR; Physical layer measurements"

[8] 3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception"

[9] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception"

[10] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”

[11] 3GPP TS 38.133: "NR; Requirements for support of radio resource management"

[12] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification"

[13] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities"

[14] 3GPP TS 38.423: "NG-RAN; Xn Application Protocol (XnAP)"

[15] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”

[16] 3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access"

[17] 3GPP TS 37.355: "LTE Positioning Protocol (LPP)"

[18] 3GPP TS 38.822: "NR; User Equipment (UE) feature list"
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3 Definitions, symbols and abbreviations
3.1 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].

3.2 Symbols

For the purposes of the present document, the following symbols apply:

3.3 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].

BWP Bandwidth part

CBG Code block group

CLI Cross Link Interference

CP Cyclic prefix

CQlI Channel quality indicator

CPU CSI processing unit

CRB Common resource block

CRC Cyclic redundancy check

CRI CSI-RS Resource Indicator

CSI Channel state information

CSI-RS Channel state information reference signal
CSI-RSRP CSI reference signal received power
CSI-RSRQ CSI reference signal received quality
CSI-SINR CSI signal-to-noise and interference ratio
Ccw Codeword

DCI Downlink control information

DL Downlink

DM-RS Demodulation reference signals
DRX Discontinuous Reception

EPRE Energy per resource element
IAB-MT Integrated Access and Backhaul — Mobile Terminal
L1-RSRP Layer 1 reference signal received power
LI Layer Indicator

MCS Modulation and coding scheme
PDCCH Physical downlink control channel
PDSCH Physical downlink shared channel
PSS Primary Synchronisation signal
PUCCH Physical uplink control channel

QCL Quasi co-location

PMI Precoding Matrix Indicator

PRB Physical resource block

PRG Precoding resource block group

PRS Positioning reference signal

PT-RS Phase-tracking reference signal

RB Resource block

RBG Resource block group

RI Rank Indicator

RIV Resource indicator value

RS Reference signal

SCI Sidelink control information

SLIV Start and length indicator value

SR Scheduling Request

SRS Sounding reference signal
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SS Synchronisation signal
SSS Secondary Synchronisation signal
SS-RSRP SS reference signal received power
SS-RSRQ SS reference signal received quality
SS-SINR SS signal-to-noise and interference ratio
TB Transport Block
TCI Transmission Configuration Indicator
TDM Time division multiplexing
UE User equipment
UL Uplink

4 Power control

Throughout this specification, unless otherwise noted, statements using the term "UE" in clauses 4, 5, or 6 are equally
applicable to the IAB-MT part of an IAB node.

4.1 Power allocation for downlink
The gNB determines the downlink transmit EPRE.

For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume downlink EPRE is constant
across the bandwidth. For the purpose of SS-RSRP, SS-RSRQ and SS-SINR measurements, the UE may assume
downlink EPRE is constant over SSS carried in different SS/PBCH blocks. For the purpose of SS-RSRP, SS-RSRQ and
SS-SINR measurements, the UE may assume that the ratio of SSS EPRE to PBCH DM-RS EPRE is 0 dB.

For the purpose of CSI-RSRP, CSI-RSRQ and CSI-SINR measurements, the UE may assume downlink EPRE of a port
of CSI-RS resource configuration is constant across the configured downlink bandwidth and constant across all
configured OFDM symbols.

The downlink SS/PBCH SSS EPRE can be derived from the SS/PBCH downlink transmit power given by the parameter
ss-PBCH-BlockPower provided by higher layers. The downlink SSS transmit power is defined as the linear average
over the power contributions (in [W]) of all resource elements that carry the SSS within the operating system
bandwidth.

The downlink CSI-RS EPRE can be derived from the SS/PBCH block downlink transmit power given by the parameter
ss-PBCH-BlockPower and CSI-RS power offset given by the parameter powerControlOffsetSS provided by higher
layers if the SS/PBCH block is associated with serving cell PCI, or derived from ss-PBCH-BlockPower-r17 in SSB-
MTC-AdditionalPCI-r17 and powerControlOffsetSS provided by higher layers if the SS/PBCH block is associated with
additional PCI different from serving cell PCI, where the CSI-RS is QCLed with the SS/PBCH block. The downlink
reference-signal transmit power is defined as the linear average over the power contributions (in [W]) of the resource
elements that carry the configured CSI-RS within the operating system bandwidth.

For downlink DM-RS associated with PDSCH, the UE may assume the ratio of PDSCH EPRE to DM-RS EPRE (

Pows [dB]) is given by Table 4.1-1 according to the number of DM-RS CDM groups without data as described in
/);DMRS

Clause 5.1.6.2. The DM-RS scaling factor ' ">°" specified in Clause 7.4.1.1.2 of [4, TS 38.211] is given by

ﬁDMRS
DMRS __1(
PDSCH =10 *
Table 4.1-1: The ratio of PDSCH EPRE to DM-RS EPRE
Number of DM-RS CDM DM-RS configuration type 1 DM-RS configuration type 2
groups without data
1 0dB 0dB
2 -3dB -3dB
3 - -4.77 dB

When the UE is scheduled with one or two PT-RS ports associated with the PDSCH,
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- if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE
per layer per RE for each PT-RS port (p PIRs ) js given by Table 4.1-2 according to the epre-Ratio, the PT-RS

Prrrs.
scaling factor Brms specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by Beres =10 2

- otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE (rs)

The number of PDSCH layers with DM-RS associated to the PT-RS port
epre-Ratio
1 2 3 4 5 6
0 0 3 4.77 6 7 7.78
1 0 0 0 0 0 0
2 reserved
3 reserved

For link recovery, as described in clause 6 of [6, TS 38.213] the ratio of the PDCCH EPRE to NZP CSI-RS EPRE is
assumed as 0 dB.

5 Physical downlink shared channel related procedures

51 UE procedure for receiving the physical downlink shared
channel

For downlink, a maximum of 16 HARQ processes per cell are supported by the UE, or subject to UE capability, a
maximum of 32 HARQ processes per cell as defined in [13, TS 38.306]. The number of processes the UE may assume
will at most be used for the downlink is configured to the UE for each cell separately by higher layer parameter
nrofHARQ-ProcessesForPDSCH or nrofHARQ-ProcessesForPDSCH-v1700, and when no configuration is provided
the UE may assume a default number of 8 processes.

A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1,4_0,4_1,4_2 or 1_2 decode the
corresponding PDSCHs as indicated by that DCI. When the UE is scheduled with multiple PDSCHs by a DCI, HARQ
process ID indicated by this DCI applies to the first PDSCH not overlapping with a UL symbol indicated by tdd-UL-
DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, HARQ process ID is then incremented
by 1 for each subsequent PDSCH(s) in the scheduled order, with modulo operation of nrofHARQ-ProcessesForPDSCH
applied if nrofHARQ-ProcessesForPDSCH is provided, or with modulo operation of nrofHARQ-ProcessesForPDSCH-
v1700 applied if or nrofHARQ-ProcessesForPDSCH-v1700 is provided, or with modulo operation of 8 applied,
otherwise. HARQ process ID is not incremented for PDSCH(s) not received if at least one of the symbols indicated by
the indexed row of the used resource allocation table in the slot overlaps with a UL symbol indicated by tdd-UL-DL-
ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided. When a UE is configured by the higher
layer parameter repetitionScheme set to 'tdmSchemeA’, the PDSCH includes two PDSCH transmission occasions. For
each PDSCH, if either PDSCH occasion overlaps with a UL symbol indicated by tdd-UL-DL-ConfigurationCommon or
tdd-UL-DL-ConfigurationDedicated if provided, the PDSCH is not received and HARQ process ID is not increment for
the PDSCH. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that
overlaps in time with another PDSCH if the UE is not capable of receiving FDMed unicast and multicast PDSCH per
slot per carrier. When HARQ feedback for the HARQ process ID is not disabled, or for the HARQ process associated
with the first SPS PDSCH when HARQ-feedbackEnablingforSPSactive is provided and enabled, the UE is not expected
to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK
for that HARQ process, where the timing is given by Clause 9.2.3 of [6, TS 38.213]. For HARQ-ACK subject to
HARQ-ACK deferral described in Clause 9.2.5.4 of [6 TS 38.213], the expected transmission of HARQ-ACK
corresponds to the expected transmission HARQ-ACK in a first slot. When HARQ feedback for the HARQ process ID
is disabled, the UE is not expected to receive another PDCCH carrying a DCI scheduling a PDSCH or set of slot-
aggregated PDSCH scheduled for the given HARQ process or to receive another PDSCH without corresponding
PDCCH for the given HARQ process that starts until Ty after the end of the reception of the last PDSCH or slot-
aggregated PDSCH for that HARQ process. Except for the case when a UE is configured by higher layer parameter
PDCCH-Config that contains two different values of coresetPoolIndex in ControlResourceSet and PDCCHs that
schedule two PDSCHs are associated to different ControlResourceSets having different values of coresetPoollndex, in a
given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first
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PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending before the start of a

different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH, where the two resources are in
slot

different slots for the associated HARQ-ACK transmissions, each slot is composed of ~ %™ symbols [4] or a number of
symbols indicated by subslotLengthForPUCCH if provided, and the HARQ-ACK for the two PDSCHs are associated
with the HARQ-ACK codebook of the same priority. Except for the case when a UE is configured by higher layer
parameter PDCCH-Config that contains two different values of coresetPoollndex in ControlResourceSet and PDCCHs
that schedule two PDSCHs are associated to different ControlResourceSets having different values of
coresetPoolIndex, in a given scheduled cell, the UE is not expected to receive a first PDSCH, and a second PDSCH,
starting later than the first PDSCH, with its corresponding HARQ-ACK assigned to be transmitted on a resource ending
before the start of a different resource for the HARQ-ACK assigned to be transmitted for the first PDSCH if the HARQ-
ACK for the two PDSCHs are associated with HARQ-ACK codebooks of different priorities. For any two HARQ
process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a
PDCCH ending in symbol i on a scheduling cell, the UE is not expected to be scheduled to receive a PDSCH starting
earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i of a scheduling cell,. When the
PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in clause 10.1
of [6, TS 38.213], the PDCCH ending in symbol i is determined based on the PDCCH candidate that ends later in time.
In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-
transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH,
where the value of N depends on the PDSCH subcarrier spacing configuration u«, with N=13 for =0, N=13 for u=1,
N=20 for u=2, N=24 for u=3, N=96 for =5, and N=192 for u=6.

When receiving PDSCH scheduled with SI-RNTI, P-RNTI, G-RNTI for broadcast or MCCH-RNTI, the UE may
assume that the DM-RS port of PDSCH is quasi co-located with the associated SS/PBCH block with respect to Doppler
shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.

When receiving PDSCH scheduled with RA-RNTI, or MSGB-RNT]I, the UE may assume that the DM-RS port of
PDSCH is quasi co-located with the SS/PBCH block or the CSI-RS resource the UE used for RACH association as
applicable, and transmission with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX
parameters when applicable. When receiving a PDSCH scheduled with RA-RNTT in response to a random access
procedure triggered by a PDCCH order which triggers contention-free random access procedure for the SpCell [10, TS
38.321], the UE may assume that the DM-RS port of the received PDCCH order and the DM-RS ports of the
corresponding PDSCH scheduled with RA-RNTT are quasi co-located with the same SS/PBCH block or CSI-RS with
respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.

When receiving PDSCH in response to a PUSCH transmission scheduled by a RAR UL grant or corresponding PUSCH
retransmission, or when receiving PDSCH in response to a PUSCH for Type-2 random access procedure, or a PUSCH
scheduled by a fallbackRAR UL grant or corresponding PUSCH retransmission, the UE may assume that the DM-RS
port of PDSCH is quasi co-located with the SS/PBCH block the UE selected for RACH association and transmission
with respect to Doppler shift, Doppler spread, average delay, delay spread, spatial RX parameters when applicable.

If the UE is not configured for PUSCH/PUCCH transmission for at least one serving cell configured with slot formats
comprised of DL and UL symbols, and if the UE is not capable of simultaneous reception and transmission on serving
cell c; and serving cell c,, the UE is not expected to receive PDSCH on serving cell c; if the PDSCH overlaps in time
with SRS transmission (including any interruption due to uplink or downlink RF retuning time [10]) on serving cell c,
not configured for PUSCH/PUCCH transmission.

The UE is not expected to decode a PDSCH in a serving cell scheduled by a PDCCH with C-RNTI, CS-RNTI, MCS-C-
RNTI, G-RNTI, G-CS-RNTI or MCCH-RNTT and one or multiple PDSCH(s) required to be received according to this
Clause in the same serving cell without a corresponding PDCCH transmission if the PDSCHs partially or fully overlap
in time except if the PDCCH scheduling the PDSCH ends at least 14. 2™ 0,p-3) symbols before the earliest starting
symbol of the PDSCH(s) without the corresponding PDCCH transmission, where u and the symbol duration are based
on the smallest numerology between the scheduling PDCCH and the PDSCH, in which case the UE shall decode the
PDSCH scheduled by the PDCCH. When the PDCCH reception incudes two PDCCH candidates from two respectvie
search space sets, as described in clause 10 of [6, TS 38.213], for the purpose of determining the PDCCH with C-RNTI,
CS-RNTI or MCS-C-RNTI scheduling the PDSCH ends at least 14-2™* (0,1=3) symbols before the earliest starting
symbol of the PDSCH(s) without the corresponding PDCCH transmission, the PDCCH candidate that ends later in time
is used.

The UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, G-RNTI for multicast or
broadcast, MCCH-RNTI, G-CS-RNTI or CS-RNTI if another PDSCH in the same cell scheduled with RA-RNTT or
MSGB-RNTI partially or fully overlap in time.
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The UE in RRC_IDLE and RRC_INACTIVE modes shall be able to decode two PDSCHs each scheduled with SI-
RNTI, P-RNTI, RA-RNTT or TC-RNTI, with the two PDSCHs partially or fully overlapping in time in non-overlapping
PRBs.

The UE:

- is expected to decode PDSCH scheduled with MCCH-RNTI and PBCH in PCell that partially or fully overlaps
in time in non-overlapping PRBs in PCell.

- is not expected to decode PDSCH scheduled with G-RNTI for broadcast and PBCH in PCell that partially or
fully overlaps in time in non-overlapping PRBs in PCell.

- is not expected to decode PDSCH scheduled with G-RNTI for multicast and PBCH in PCell that partially or
fully overlaps in time in non-overlapping PRBs in PCell.

On a frequency range 1 cell, the UE shall be able to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-
RNTT and, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTT that partially
or fully overlap in time in non-overlapping PRBs, unless the PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-
RNTI requires Capability 2 processing time according to clause 5.3 in which case the UE may skip decoding of the
scheduled PDSCH with C-RNTI, MCS-C-RNTI, or CS-RNTI.

On a frequency range 2 cell, the UE is not expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-
RNTT if in the same cell, during a process of P-RNTI triggered SI acquisition, another PDSCH scheduled with SI-RNTI
partially or fully overlap in time.

The UE is expected to decode a PDSCH scheduled with C-RNTI, MCS-C-RNTI, or CS-RNTI during a process of
autonomous SI acquisition.

The maximum number of PDSCHs scheduled per slot per component carrier with C-RNTI/CS-RNTI and G-RNTI/G-
CS-RNTI/MCCH-RNTT that the UE shall be able to decode is the same as the indicated UE capability for the number of
unicast PDSCHs per slot per component carrier. If the UE is capable of receiving FDMed unicast and multicast PDSCH
per slot per carrier, the UE shall be able to decode a PDSCH scheduled by a DCI format with C-RNTI or a PDSCH
scheduled for a retransmission of a TB by a DCI format with CS-RNTI and a PDSCH scheduled by a DCI format with
G-RNTI for multicast or a PDSCH scheduled for a retransmission of a TB by a DCI format with G-CS-RNTI that
partially or fully overlap in time in non-overlapping PRBs. If the UE is capable of receiving FDMed unicast and
broadcast PDSCH per slot per carrier, the UE shall be able to decode a PDSCH scheduled by a DCI format with C-
RNTT or a PDSCH scheduled for a retransmission of a TB by a DCI format with CS-RNTI and a PDSCH scheduled
with G-RNTI for broadcast/MCCH-RNTT that partially or fully overlap in time in non-overlapping PRBs.

If the UE is configured by higher layers to decode a PDCCH with its CRC scrambled by a CS-RNTT or G-CS-RNTI,
the UE shall receive PDSCH transmissions without corresponding PDCCH transmissions using the higher-layer-
provided PDSCH configuration for those PDSCHs.

The UE it is not expected to support reception of FDMed MCCH PDSCH and broadcast MTCH PDSCH in PCell or
SCell, or FDMed multiple broadcast MTCH PDSCHs in PCell or SCell, or FDMed MCCH/broadcast MTCH/multicast
PDSCH and SIB PDSCH in PCell, or FDMed multicast PDSCHs in PCell or SCell, or FDMed multicast PDSCH and
MCCH/broadcast MTCH PDSCH in PCell or SCell, or FDMed MCCH/broadcast MTCH/multicast PDSCH and paging
PDSCH.

If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of coresetPoollndex
in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped
PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time,
only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values
of coresetPoollndex. For a ControlResourceSet without coresetPoollndex, the UE may assume that the
ControlResourceSet is assigned with coresetPoollIndex as 0. When the UE is configured with SSB-MTC-Additional PCI,
ControlResourceSets corresponding to different coresetPoollndex values may be associated with different physical cell
IDs via activated TCI states of the ControlResourceSets, where ControlResourceSets corresponding to one
coresetPoolIndex is associated with the serving cell physical cell ID and ControlResourceSets corresponding to another
coresetPoolIndex can be associated with another physical cell ID. When the UE is scheduled with full/partially/non-
overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated
and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the
same SCS. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE
can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are
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associated to different ControlResourceSets having different values of coresetPoollndex, the following operations are
allowed:

- For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH
starting in symbol j by a PDCCH associated with a value of coresetPoolIndex ending in symbol i, the UE can be
scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a
different value of coresetPoollndex that ends later than symbol i.

- Ina given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK
assigned to be transmitted in slot j, and a second PDSCH associated with a value of coresetPoollndex different
from that of the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to
be transmitted in a slot before slot j.

If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having
the same value of coresetPoollndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows
Clause 5.1.

A UE does not expect to be configured with repetitionScheme if the UE is configured with higher layer parameter
repetitionNumber for the same PDSCH.

When a UE is configured by higher layer parameter repetitionScheme set to one of 'fdmSchemeA’, 'fdmSchemeB’,
'tdmSchemeA', if the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration
Indication' and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)'.

- When two TCI states are indicated in a DCI and the UE is set to 'fdmSchemeA’, the UE shall receive a single
PDSCH transmission occasion of the TB with each TCI state associated to a non-overlapping frequency domain
resource allocation as described in Clause 5.1.2.3.

- When two TCI states are indicated in a DCI and the UE is set to 'fdmSchemeB’, the UE shall receive two
PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission
occasion which has non-overlapping frequency domain resource allocation with respect to the other PDSCH
transmission occasion as described in Clause 5.1.2.3.

- When two TCI states are indicated in a DCI and the UE is set to 'tdmSchemeA’, the UE shall receive two
PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission
occasion which has non-overlapping time domain resource allocation with respect to the other PDSCH
transmission occasion and both PDSCH transmission occasions shall be received within a given slot as described
in Clause 5.1.2.1.

When a UE is configured by the higher layer parameter repetitionNumber in PDSCH-TimeDomainResourceAllocation,
the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission
Configuration Indication' together with the DCI field 'Time domain resource assignment' indicating an entry which
contains repetitionNumber in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in
the DCI field 'Antenna Port(s)'.

- When two TCI states are indicated in a DCI with 'Transmission Configuration Indication' field, the UE may
expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used
across multiple PDSCH transmission occasions in the repetitionNumber consecutive slots as defined in Clause
5.1.2.1.

- When one TCI state is indicated in a DCI with 'Transmission Configuration Indication' field, the UE may expect
to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across
multiple PDSCH transmission occasions in the repetitionNumber consecutive slots as defined in Clause 5.1.2.1.

When a UE is not indicated with a DCI that DCI field 'Time domain resource assignment' indicating an entry which
contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, and it is indicated with two TCI states in a
codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM groups in the
DCI field 'Antenna Port(s)' and it is not configured with higher layer parameter sfnSchemePdsch, the UE may expect to
receive a single PDSCH where the association between the DM-RS ports and the TCI states are as defined in Clause
5.1.6.2.

When a UE is not indicated with a DCI that DCI field 'Time domain resource assignment' indicating an entry which
contains repetitionNumber in PDSCH-TimeDomainResourceAllocation, and it is indicated with one TCI states in a
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codepoint of the DCI field 'Transmission Configuration Indication', the UE procedure for receiving the PDSCH upon
detection of a PDCCH follows Clause 5.1.

When a UE is configured with higher layer parameter sfnSchemePdsch set to either 'stnSchemeA' or 'stnSchemeB' and

- if the UE reports its capability of sfn-SchemeA-DynamicSwitching-r17 or sfn-SchemeB-DynamicSwitching-r17,
the UE is indicated with one or two TCI state(s) in a codepoint of the DCI field 'Transmission Configuration
Indication' in DCI format 1_1/1_2, or

- otherwise, the UE is not expected to be indicated with one TCI state per any of TCI codepoint by MAC CE, and
the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication’
in DCI format 1_1/1_2, and

the UE procedure for receiving the PDSCH upon detection of a PDCCH follows clause 5.1 and the QCL assumption for
the PDSCH as defined in clause 5.1.5.

When a UE is configured with both sfnSchemePdsch and sfnSchemePdcch, the UE shall expect that sfnSchemePdsch
and sfnSchemePdcch are set to the same scheme, either 'sfnSchemeA' or 'sfnSchemeB'.

If a UE is configured with sfnSchemePdcch set to 'sfnSchemeA' and activated with two TCI states by MAC CE, and the
UE does not report its capability of sfn-SchemeA-PDCCH-only, the UE is expected to be configured with
sfnSchemePdsch set to 'sfnSchemeA' and indicated with two TCI states in a codepoint of the DCI field 'Transmission
Configuration Indication’, if the PDSCH is scheduled by DCI format 1_1/1_2.-

If a UE is configured with sfnSchemePdcch set to 'sfnSchemeB' and activated with two TCI states by MAC CE, the UE
is expected to be configured with sfnSchemePdsch set to 'sfnSchemeB' and indicated with two TCI states in a codepoint
of the DCI field 'Transmission Configuration Indication', if the PDSCH is scheduled by DCI format 1_1/1_2.

When a UE is configured with sfnSchemePdsch and/or sfnSchemePdcch, the UE shall expect that the sfnSchemePdsch
and/or sfnSchemePdcch configuration are the same within a CC, and the UE shall expect that the sfnSchemePdsch
and/or sfnSchemePdcch configuration are the same in all CCs in a same frequency band if the UE is configured with
CA, where the UE does not expect to be configured with sfnSchemePdsch and/or sfnSchemePdcch in initial BWP in
each CC.

If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are in a slot, after
resolving overlapping with symbols in the slot indicated as uplink by tdd-UL-DL-ConfigurationCommon, or by tdd-UL-
DL-ConfigurationDedicated, a UE receives one or more PDSCHs without corresponding PDCCH transmissions in the
slot as specified below.

— Step 0: set j=0, where j is the number of selected PDSCH(s) for decoding. Q is the set of activated PDSCHs
without corresponding PDCCH transmissions within the slot

— Step 1: A UE receives one PDSCH with the lowest configured sps-Configindex within Q, set j=j+1. Designate
the received PDSCH as survivor PDSCH.

— Step 2: The survivor PDSCH in step 1 and any other PDSCH(s) overlapping (even partially) with the survivor
PDSCH in step 1 are excluded from Q.

— Step 3: Repeat step 1 and 2 until Q is empty or j is equal to the number of unicast/multicast PDSCHs in a slot
supported by the UE

5.1.1  Transmission schemes

Only one transmission scheme is defined for the PDSCH, and is used for all PDSCH transmissions.

5.111 Transmission scheme 1

For transmission scheme 1 of the PDSCH, the UE may assume that a gNB transmission on the PDSCH would be

performed with up to 8 transmission layers on antenna ports 1000-1011 as defined in Clause 7.3.1.4 of [4, TS 38.211],
subject to the DM-RS reception procedures in Clause 5.1.6.2.

3GPP



Release 17 17 3GPP TS 38.214 V17.6.0 (2023-06)

51.2 Resource allocation

5.1.21 Resource allocation in time domain

When the UE is scheduled to receive PDSCH by a DCI, the Time domain resource assignment field value m of the DCI
provides a row index m + 1 to an allocation table. The determination of the used resource allocation table is defined in
Clause 5.1.2.1.1. The indexed row defines the slot offset Ky, the start and length indicator SLIV, or directly the start
symbol S and the allocation length L, and the PDSCH mapping type to be assumed in the PDSCH reception.

Given the parameter values of the indexed row:

The UE shall consider the S and L combinations defined in table 5.1.2.1-1 satisfying

prefix and

The slot allocated for the PDSCH is K, where

" CA CA
K. =|n 2 “PDSCH + K. + Nslot,offset,PDCCH Nslot,offset,PDSCH 2 upDSCH
s = . o - Bl v
2 MPDCCH 2 Hoffset PDCCH 2 Hoffset PDSCH
, if UE is configured with ca-
Q “PDSCH
n- +K,
Q “PDCCH

SlotOffset for at least one of the scheduled and scheduling cell, and K;= , otherwise, and

where n is the slot with the scheduling DCI, and K, is based on the numerology of PDSCH, and **psci and

Hepcch gre the subcarrier spacing configurations for PDSCH and PDCCH, respectively, and

CA CA u . . .
N slot, offset, ppccH and Hoffser, PDCCH are the N slot, offset and the “offset respectively, which are determined by

CA

higher-layer configured ca-SlotOffset, for the cell receiving the PDCCH respectively, N oftser. ppsc

4 and

Hotser, poscr are the N SCloAt offser and the Hoffset respectively, which are determined by higher-layer configured ca-
SlotOffset for the cell receiving the PDSCH, as defined in clause 4.5 of [4, TS 38.211].

The reference point S, for starting symbol S is defined as:

- if configured with referenceOfSLIVDCI-1-2, and when receiving PDSCH scheduled by DCI format 1_2 with
CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI with Ky,=0, and PDSCH mapping Type B, the starting
symbol S is relative to the starting symbol S, of the PDCCH monitoring occasion where DCI format 1_2 is
detected; when the PDCCH reception includes two PDCCH candidates from two respective search space
sets, as described in clause 10.1 of [6, TS 38.213], the PDCCH candidate that starts later in time is used for
the purpose of determining the starting symbol Sg;

- otherwise, the starting symbol S is relative to the start of the slot using So=0.

The number of consecutive symbols L counting from the starting symbol S allocated for the PDSCH are
determined from the start and length indicator SLIV:

it (L=1)<7  then
SLIV=14-(L-1)+S

else
SLIV=14-(14—L+1)+(14-1-5)

0<L<14-S

where ,and

the PDSCH mapping type is set to Type A or Type B as defined in Clause 7.4.1.1.2 of [4, TS 38.211].

S, +S+L <14 for normal cyclic

S, +S+L <12 for extended cyclic prefix as valid PDSCH allocations:
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Table 5.1.2.1-1: Valid S and L combinations
PDSCH Normal cyclic prefix Extended cyclic prefix
mapping type S L S+L S L S+L
Type A {0,1,2,3} {3,...,14} {3,...,14} {0,1,2,3} {3,...,12} {3,...,12}
(Note 1) (Note 1)
Type B {0,...,12} {2,...,13} {2,...,14} {0,...,10} {2,4,6} {2,...,12}
Note 1: S =3 is applicable only if dmrs-TypeA-Position = 3

When configured with SCS uw =5 or u = 6, the UE does not expect to be scheduled with more than one unicast PDSCH
in a slot, by a single DCI scheduling multiple PDSCHs or by multiple DCIs, where multiple DCIs are not associated
with CORESETSs having different coresetpoollndex.

When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by C-RNTI, MCS-C-
RNTI, or CS-RNTI with NDI=1, if the UE is configured with pdsch-AggregationFactor in pdsch-config, the same
symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. When receiving PDSCH scheduled
by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without
corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the same symbol
allocation is applied across the pdsch-AggregationFactor, in sps-Config if configured, or across the pdsch-
AggregationFactor in pdsch-config otherwise, consecutive slots. The UE may expect that the TB is repeated within
each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a
single transmission layer. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-
RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated
by DCI format 1_1 or 1_2, the UE is not expected to be configured with the time duration for the reception of pdsch-
AggregationFactor repetitions, in sps-Config if configured, or across the pdsch-AggregationFactor in pdsch-config
otherwise, larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config. The
redundancy version to be applied on the n" transmission occasion of the TB, where n = 0, 1, ...pdsch-
AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rv;, indicated by the DCI scheduling the PDSCH"
in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-
Config and activated by DCI format 1_1 or 1_2.

When receiving PDSCH scheduled by DCI format 4_1, or 4_2 in PDCCH with CRC scrambled by G-RNTI for
multicast, if the UE is configured with pdsch-AggregationFactor in the MBS-RNTI-SpecificConfig associated with the
corresponding G-RNTI for multicast, the same symbol allocation is applied across the pdsch-AggregationFactor
consecutive slots. When receiving PDSCH scheduled by DCI format 4_1 or 4_2 for multicast reception in PDCCH with
CRC scrambled by G-CS-RNTI, or PDSCH without corresponding PDCCH transmission using associated SPS-Config
and activated by the DCI format 4_1 or 4_2 in PDCCH with CRC scrambled by G-CS-RNTI, the same symbol
allocation is applied across the pdsch-AggregationFactor, in associated SPS-Config if configured, or 1 otherwise,
consecutive slots. The redundancy version to be applied on the nth transmission occasion of the TB, where n =0, 1, ...
pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the
PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using
SPS-Config and activated by DCI format 4_1 or 4_2. When receiving PDSCH scheduled by DCI format 4_0 in PDCCH
with CRC scrambled by G-RNTI for broadcast, if the UE is configured with pdsch-AggregationFactor in the PDSCH-
ConfigPTM, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots, and the
redundancy version to be applied on the nth transmission occasion of the TB, where n =0, 1, ...pdsch-
AggregationFactor -1, is determined according to table 5.1.2.1-2.

When receiving PDSCH scheduled by DCI in PDCCH with CRC scrambled by G-CS-RNTI for multicast reception or
G-RNTI, if the DCI field 'Time domain resource assignment' indicates an entry which contains repetitionNumber in
PDSCH-TimeDomainResourceAllocation in the pdsch-ConfigMulticast or PDSCH-Config-Broadcast, the same SLIV is
applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots. When receiving PDSCH
scheduled without corresponding PDCCH transmission using associated SPS-Config and activated by DCI in PDCCH
with CRC scrambled by G-CS-RNTT for multicast reception, if the DCI field 'Time domain resource assignment' of the
activating DCI indicates an entry which contains repetitionNumber in PDSCH-TimeDomainResourceAllocation in the
pdsch-ConfigMulticast, the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber
consecutive slots.

If a UE is configured with higher layer parameter repetitionNumber or if the UE is configured by repetitionScheme set
to one of ' fdmSchemeA', ' f{dmSchemeB' and 'tdmSchemeA', the UE does not expect to be configured with pdsch-
AggregationFactor for the same PDSCH.
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If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH in which one or more rows contain
multiple SLIVs for PDSCH, the UE does not expect to be configured with higher layer parameter repetitionNumber in
pdsch-TimeDomainAllocationListForMultiPDSCH.

If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH in which one or more rows contain
multiple SLIVs for PDSCH on a DL. BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in
PDSCH-config, if configured, to DCI format 1_1 on the DL. BWP of the serving cell.

If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH in which one or more rows contain
multiple SLIVs for PDSCH on a DL BWP of a serving cell, when any two DL DCIs end in the same symbol and at least
one of the DCIs schedules multiple PDSCHs, the UE does not expect that the scheduled PDSCH(s) by the two DCIs
have overlapping spans, where the span associated with a DCI is defined from the beginning of the first scheduled
PDSCH or up to the end of the last scheduled PDSCH.

Table 5.1.2.1-2: Applied redundancy version when pdsch-AggregationFactor is present

rvipindicated by the DCI rvis to be applied to n* transmission occasion
scheduling the PDSCH nmod4=0 nmod4=1 nmod4=2 nmod4=3
0 0 2 3 1
2 2 3 1 0
3 3 1 0 2
1 1 0 2 3

A PDSCH reception in a slot of a multi-slot PDSCH reception is omitted according to the conditions in clause 11.1 and
clause 17.2 of [6, TS38.213].

The UE is not expected to receive a PDSCH with mapping type A in a slot, if the PDCCH scheduling the PDSCH was
received in the same slot and was not contained within the first three symbols of the slot. When the PDCCH reception
includes two PDCCH candidates from two respective search space sets, as described in clause 10.1 of [6, TS 38.213], if
the two PDCCH candidates scheduling the PDSCH with mapping Type A were received in the same slot as the
PDSCH, both PDCCH candidates are expected to be contained within the first three symbols of the slot.

The UE is not expected to receive a PDSCH with mapping type B in a slot, if the first symbol of the PDCCH scheduling
the PDSCH was received in a later symbol than the first symbol indicated in the PDSCH time domain resource
allocation. When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as
described in clause 10.1 of [6, TS 38.213], the UE is not expected to receive a PDSCH with mapping type B in a slot, if
the first symbol of the PDCCH candidate that starts later in time scheduling the PDSCH was received in a later symbol
than the first symbol indicated in the PDSCH time domain resource allocation.

When the UE is configured with minimumSchedulingOffsetKO0 in an active DL. BWP it applies a minimum scheduling
offset restriction indicated by the 'Minimum applicable scheduling offset indicator' field in DCI format 1_1 or DCI
format 0_1 if the same field is available. When the UE is configured with minimumSchedulingOffsetKO in an active DL
BWP and it has not received 'Minimum applicable scheduling offset indicator' field in DCI format 0_1 or 1_1, the UE
shall apply a minimum scheduling offset restriction indicated based on "Minimum applicable scheduling offset indicator'
value '0". When the minimum scheduling offset restriction is applied the UE is not expected to be scheduled with a DCI
u
in slot n to receive a PDSCH scheduled with C-RNTI, CS-RNTI or MCS-C-RNTI with K, smaller than [ K Omin " % ],

where Komi and I are the applied minimum scheduling offset restriction and the numerology of the active DL BWP of
the scheduled cell when receiving the DCI in slot n, respectively, and IJ, is the numerology of the new active DL BWP
in case of active DL BWP change in the scheduled cell and is equal to I, otherwise. The minimum scheduling offset
restriction is not applied when PDSCH transmission is scheduled with C-RNTI, CS-RNTI or MCS-C-RNTT in common
search space associated with CORESETO and default PDSCH time domain resource allocation is used, in the search
space set provided by recoverySearchSpaceld when monitoring PDCCH as described in [6, TS 38.213] or when
PDSCH transmission is scheduled with SI-RNTI, MSGB-RNTI or RA-RNTI. The application delay of the change of
the minimum scheduling offset restriction is determined in Clause 5.3.1.

The UE is not expected to be configured with referenceOfSLIVDCI-1-2 for serving cells configured for cross-carrier
scheduling with a scheduling cell of a different downlink SCS configuration.

When a UE is configured by the higher layer parameter repetitionScheme set to 'tdmSchemeA' and indicated DM-RS
port(s) within one CDM group in the DCI field 'Antenna Port(s)', the number of PDSCH transmission occasions is
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derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the
scheduling DCI.

If two TCI states are indicated by the DCI field 'Transmission Configuration Indication', the UE is expected to
receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission
occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause
5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH
transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the
UE is configured by the higher layers with a value K in StartingSymbolOffsetK, it shall determine that the first
symbol of the second PDSCH transmission occasion starts after K symbols from the last symbol of the first
PDSCH transmission occasion. If the value K is not configured via the higher layer parameter
StartingSymbolOffsetK, K = 0 shall be assumed by the UE. The UE is not expected to receive more than two
PDSCH transmission layers for each PDSCH transmission occasion. For two PDSCH transmission occasions,
the redundancy version to be applied is derived according to Table 5.1.2.1-2, where n =0, 1 applied respectively
to the first and second TCI state. The UE expects the PDSCH mapping type indicated by DCI field 'Time domain
resource assignment' to be mapping type B, and the indicated PDSCH mapping type is applied to both PDSCH
transmission occasions.

Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in
the time domain follows Clause 5.1.2.1.

When a UE configured by the higher layer parameter PDSCH-config that indicates at least one entry contains
repetitionNumber in PDSCH-TimeDomainResourceAllocation,

If two TCI states are indicated by the DCI field 'Transmission Configuration Indication' together with the DCI
field "Time domain resource assignment' indicating an entry which contains repetitionNumber in PDSCH-
TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots,
the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for
the first PDSCH transmission occasion follows Clause 5.1.2.1.

When the value indicated by repetitionNumber in PDSCH-TimeDomainResourceAllocation equals to two, the
second TCI state is applied to the second PDSCH transmission occasion. When the value indicated by
repetitionNumber in PDSCH-TimeDomainResourceAllocation is larger than two, the UE may be further
configured to enable cyclicMapping or sequenticalMapping in tciMapping.

- When cyclicMapping is enabled, the first and second TCI states are applied to the first and second PDSCH
transmission occasions, respectively, and the same TCI mapping pattern continues to the remaining PDSCH
transmission occasions.

- When sequenticalMapping is enabled, first TCI state is applied to the first and second PDSCH transmission
occasions, and the second TCI state is applied to the third and fourth PDSCH transmission occasions, and the
same TCI mapping pattern continues to the remaining PDSCH transmission occasions.

The UE may expect that each PDSCH transmission occasion is limited to two transmission layers. For all PDSCH
transmission occasions associated with the first TCI state, the redundancy version to be applied is derived according to
Table 5.1.2.1-2, where n is counted only considering PDSCH transmission occasions associated with the first TCI state.
The redundancy version for PDSCH transmission occasions associated with the second TCI state is derived according

to Table 5.1.2.1-3, where additional shifting operation for each redundancy version 'v s configured by higher layer

parameter sequenceOffsetforRV and n is counted only considering PDSCH transmission occasions associated with the

second TCI state.

Table 5.1.2.1-3: Applied redundancy version for the second TCI state when sequenceOffsetforRV is

present
rvigindicated by the DCI rvis to be applied to n™ transmission occasion with second TCI state
scheduling the PDSCH nmod4=0 nmod4=1 nmod4=2 nmod4=3
0 (0+rv,)mod4 | (2+rv,)mod4 | (3+rv,)mod4 | (1+rv,)mod4
2 (2+rv)mod4 | (3+rv,)mod4 | (1+rv,)mod4 | (0+rv,)mod 4
3 (3+rv,)mod4 | (1+rv,)mod4 | (0+rv,)mod4 | (2+rv,)mod4
1 (1+rv,)mod4 | (0+rv,)mod4 | (2+rv,)mod4 | (3+rv,)mod 4
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- If one TCI state is indicated by the DCI field "Transmission Configuration Indication' together with the DCI field
'"Time domain resource assignment' indicating an entry which contains repetitionNumber in PDSCH-
TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',
the same SLIV is applied for all PDSCH transmission occasions across the repetitionNumber consecutive slots,
the first PDSCH transmission occasion follows Clause 5.1.2.1, the same TCI state is applied to all PDSCH
transmission occasions. The UE may expect that each PDSCH transmission occasion is limited to two
transmission layers. For all PDSCH transmission occasions, the redundancy version to be applied is derived
according to Table 5.1.2.1-2, where n is counted considering PDSCH transmission occasions.

- Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in
the time domain follows Clause 5.1.2.1.

For pdsch-TimeDomainAllocationListForMultiPDSCH in pdsch-Config each PDSCH has a separate SLIV, mapping
type and Ky. The number of scheduled PDSCHs is signalled by the number of indicated SLIVs in the row of the pdsch-
TimeDomainAllocationListForMultiPDSCH signalled in DCI format 1_1.

If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH in which one or more rows contain
multiple SLIVs for PDSCH on a DL BWP of a serving cell, and the UE is indicated re-transmission of PDSCH
corresponding to a DL SPS by DCI format 1_1, the UE does not expect that the number of indicated SLIVs in the row of
the pdsch-TimeDomainAllocationListForMultiPDSCH by the DCI is more than one.

51211 Determination of the resource allocation table to be used for PDSCH

Table 5.1.2.1.1-1 and Table 5.1.2.1.1-1A define which PDSCH time domain resource allocation configuration to apply.
Either a default PDSCH time domain allocation A, B or C according to tables 5.1.2.1.1-2, 5.1.2.1.1-3, 5.1.2.1.1-4 and
5.1.2.1.1-5 is applied, or the higher layer configured pdsch-TimeDomainAllocationList or pdsch-
TimeDomainAllocationListForMultiPDSCH or pdsch-TimeDomainAllocationListDCI-1-2 is applied. For operation with
shared spectrum channel access in frequency range 1, as described in [16, TS 37.213], UE reinterprets S and L in row 9
of Table 5.1.2.1.1-2 as S=6 and L=7.

Table 5.1.2.1.1-1: Applicable PDSCH time domain resource allocation for DCI formats 1_0,1 1,4 0,

4 1and 4 2
RNTI PDCCH SS/ | PDS | PDS | pdsc | PDSC PDSCH time domain resource
search PB | CH- CH- h- H- allocation to apply

space CH | Confi | Conf | Confi | Confi
blo | gCo ig gMc g
ck | mmo | inclu | CH/ | includ
and n des | pdsc es
CO | inclu | pdsc h- pdsc
RE | des h- Confi h-
SE | pdsc | Time | gMTC | Time
T h- Dom H Doma
mul | Time | ainAl | includ | inAllo
tipl | Dom | locat es catio
exi | ainAl | ionLi | pdsc | nList
ng | locati st h- ForM
patt | onLis Time | ultiP
ern t Doma | DSCH
inAllo
catio
nList

Or

pdsc
h-
Confi
gMult
icast
includ
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es
pdsc
h-
Time
Doma
inAllo
catio
nList
SI-RNTI TypeO 1 - - Default A for normal CP
common
2 - - Default B
3 - - Default C
SI-RNTI TypeOA 1 No - Default A
common
2 No - Default B
3 No - Default C
1,2, Yes - Pdsch-TimeDomainAllocationList
3 provided in PDSCH-ConfigCommon
RA-RNTI, Typel 1,2, No - Default A
MSGB- common 3
RNTI, TC-
RNTI 12, | Yes - Pdsch-TimeDomainAllocationList
3 provided in PDSCH-ConfigCommon
P-RNTI Type2 1 No - Default A
common
2 No - Default B
3 No - Default C
1,2, Yes - Pdsch-TimeDomainAllocationList
3 provided in PDSCH-ConfigCommon
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MCCH- Type 0/0B 1 No - No - Default A
RNTI common for 2 No - No - Default B
broadcast 3 No - No - Default C
1,2, Yes - No - pdsch-TimeDomainAllocationList
3 provided in PDSCH-ConfigCommon
1,2, No/ - Yes - pdsch-TimeDomainAllocationList
3 Yes provided in pdsch-ConfigMCCH
G-RNTI for Type 0/0B 1 No - No - Default A
broadcast common for 2 No - No - Default B
broadcast 3 No - No - Default C
1,2, Yes - No - pdsch-TimeDomainAllocationList
3 provided in PDSCH-ConfigCommon
1,2, No/ - Yes - pdsch-TimeDomainAllocationList
3 Yes provided in pdsch-ConfigMTCH, if
configured, otherwise
TimeDomainAllocationList provided in
pdsch-ConfigMCCH
C-RNTI, Any common | 1, 2, No - - - Default A
MCS-C- search 3
RNTI, CS- space 1, 2, Yes - - - pdsch-TimeDomainAllocationList
RNTI associated 3 provided in PDSCH-ConfigCommon
with
CORESET 0
C-RNTI, Any common | 1,2, No No - - Default A
MCS-C- search 3
RNTI, CS- space not 1,2, Yes No - - pdsch-TimeDomainAllocationList
RNTI associated 3 provided in PDSCH-ConfigCommon
with 1,2, No/ Yes - - pdsch-TimeDomainAllocationList
CORESET 0 3 Yes provided in PDSCH-Config
1,2, No/ - - Yes pdsch-
UE specific 3 Yes TimeDomainAllocationListForMultiPDSC
search H provided in PDSCH-Config (Note 2)
space
G-RNTI for Type 3 1,2, No - No - Default A
multicast, common 3
G-CS-RNTI search 1,2, Yes - No - pdsch-TimeDomainAllocationList
space for 3 provided in PDSCH-ConfigCommon
multicast (Note 1)
1,2, No/ - Yes - pdsch-TimeDomainAllocationList
3 Yes provided in pdsch-ConfigMulticast
(Note 1)
Note 1:  For a UE that supports multicast, the same TDRA table applies to all G-RNTIs and G-CS-RNTIs

(configured for multicast) if configured on a given serving cell.

Note 2:

If pdsch-TimeDomainAllocationListForMultiPDSCH is provided, it is applicable to DCI format 1 1 only.

Table 5.1.2.1.1-1A: Applicable PDSCH time domain resource allocation for DCI format 1_2

PDSCH-ConfigCommon | PDSCH-Config includes PDSCH-Config includes PDSCH time domain
includes pdsch- pdsch- pdsch- resource allocation to
TimeDomainAllocation TimeDomainAllocation TimeDomainAllocationList apply
List List DCI-1-2
No No No Default A
Yes No No pdsch-
TimeDomainAllocationList
provided in PDSCH-
ConfigCommon
No/Yes Yes No pdsch-
TimeDomainAllocationList
provided in PDSCH-Config
No/Yes No/Yes Yes pdsch-
TimeDomainAllocationListD
CI-1-2 provided in PDSCH-
Config
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Row index dmrs-TypeA- PDSCH Ko S L
Position mapping type
1 2 Type A 0 2 12
3 Type A 0 3 11
2 2 Type A 0 2 10
3 Type A 0 3 9
3 2 Type A 0 2 9
3 Type A 0 3 8
4 2 Type A 0 2 7
3 Type A 0 3 6
5 2 Type A 0 2 5
3 Type A 0 3 4
6 2 Type B 0 9 4
3 Type B 0 10 4
7 2 Type B 0 4 4
3 Type B 0 6 4
8 2,3 Type B 0 5 7
9 2,3 Type B 0 5 2
10 2,3 Type B 0 9 2
11 2,3 Type B 0 12 2
12 2,3 Type A 0 1 13
13 2,3 Type A 0 1 6
14 2,3 Type A 0 2 4
15 2,3 Type B 0 4 7
16 2,3 Type B 0 8 4

Table 5.1.2.1.1-3: Default PDSCH time domain resource allocation A for extended CP

Row index dmrs-TypeA- PDSCH Ko S L
Position mapping type
1 2 Type A 0 2 6
3 Type A 0 3 5
2 2 Type A 0 2 10
3 Type A 0 3 9
3 2 Type A 0 2 9
3 Type A 0 3 8
4 2 Type A 0 2 7
3 Type A 0 3 6
5 2 Type A 0 2 5
3 Type A 0 3 4
6 2 Type B 0 6 4
3 Type B 0 8 2
7 2 Type B 0 4 4
3 Type B 0 6 4
8 2,3 Type B 0 5 6
9 2,3 Type B 0 5 2
10 2,3 Type B 0 9 2
11 2,3 Type B 0 10 2
12 2,3 Type A 0 1 11
13 2,3 Type A 0 1 6
14 2,3 Type A 0 2 4
15 2,3 Type B 0 4 6
16 2,3 Type B 0 8 4
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Table 5.1.2.1.1-4: Default PDSCH time domain resource allocation B

Row index dmrs-TypeA- PDSCH Ko S L
Position mapping type
1 2,3 Type B 0 2 2
2 2,3 Type B 0 4 2
3 2,3 Type B 0 6 2
4 2,3 Type B 0 8 2
5 2,3 Type B 0 10 2
6 2,3 Type B 1 2 2
7 2,3 Type B 1 4 2
8 2,3 Type B 0 2 4
9 2,3 Type B 0 4 4
10 2,3 Type B 0 6 4
11 2,3 Type B 0 8 4
12 (Note 1) 2,3 Type B 0 10 4
13 (Note 1) 2,3 Type B 0 2 7
14 (Note 1) 2 Type A 0 2 12
3 Type A 0 3 11
15 2,3 Type B 1 2 4
16 Reserved
Note 1:  If the PDSCH was scheduled with SI-RNTI in PDCCH TypeO common search space, the UE may
assume that this PDSCH resource allocation is not applied

Table 5.1.2.1.1-5: Default PDSCH time domain resource allocation C

Row index dmrs-TypeA- PDSCH Ko S L
Position mapping type

1 (Note 1) 2,3 Type B 0 2 2
2 2,3 Type B 0 4 2
3 2,3 Type B 0 6 2
4 2,3 Type B 0 8 2
5 2,3 Type B 0 10 2
6 (Note 2) 2,3 Type B 0 11 2

7 Reserved
8 2,3 Type B 0 2 4
9 2,3 Type B 0 4 4
10 2,3 Type B 0 6 4
11 2,3 Type B 0 8 4
12 2,3 Type B 0 10 4
13 (Note 1) 2,3 Type B 0 2 7
14 (Note 1) 2 Type A 0 2 12
3 Type A 0 3 11
15 (Note 1) 2,3 Type A 0 0 6
16 (Note 1) 2,3 Type A 0 2 6

Note 1:  The UE may assume that this PDSCH resource allocation is not used, if the PDSCH was scheduled
with SI-RNTI in PDCCH Type0 common search space
Note 2:  This applies for Case F and Case G candidate SS/PBCH block pattern described in clause 4 of [6,
TS 38.213]
5.1.2.2 Resource allocation in frequency domain

Two downlink resource allocation schemes, type 0 and type 1, are supported. The UE shall assume that when the
scheduling grant is received with DCI format 1_0, 4_0 or 4_1 then downlink resource allocation type 1 is used.

If the scheduling DCI is configured to indicate the downlink resource allocation type as part of the 'Frequency domain
resource assignment' field by setting a higher layer parameter resourceAllocation in PDSCH-Config to
'dynamicSwitch', for DCI format 1_1 or setting a higher layer parameter resourceAllocationDCI-1-2 in PDSCH-Config
to 'dynamicSwitch' for DCI format 1_2 or setting a higher layer parameter resourceAllocation in pdsch-ConfigMulticast
to 'dynamicSwitch' for DCI format 4_2, the UE shall use downlink resource allocation type 0 or type 1 as defined by
this DCI field. Otherwise the UE shall use the downlink frequency resource allocation type as defined by the higher
layer parameter resourceAllocation in PDSCH-Config for DCI format 1_1 or by the higher layer parameter
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resourceAllocationDCI-1-2 for DCI format 1_2 or by the higher layer parameter resourceAllocation in pdsch-
ConfigMulticast for DCI format 4_2.

If a bandwidth part indicator field is not configured in the scheduling DCI or the UE does not support active BWP
change via DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within the UE's
active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI and the UE supports
active BWP change via DCI, the RB indexing for downlink type 0 and type 1 resource allocation is determined within
the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI. The UE shall upon detection of
PDCCH intended for the UE determine first the downlink bandwidth part and then the resource allocation within the
bandwidth part.

For a PDSCH scheduled with a DCI format 1_0 in any type of PDCCH common search space, regardless of which
bandwidth part is the active bandwidth part, RB numbering starts from the lowest RB of the CORESET in which the
DCI was received; otherwise RB numbering starts from the lowest RB in the determined downlink bandwidth part.
When the PDCCH reception includes two PDCCH candidates from two respective search space sets, as described in
clause 10.1 of [6, TS 38.213], for the purpose of determining the downlink RB set of a PDSCH when scheduled by DCI
format 1_0, the CORESET with lower ID among two CORESETS associated with two PDCCH candidates is used.

5.1.2.2.1 Downlink resource allocation type O

In downlink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the
Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual
resource blocks defined by higher layer parameter rbg-Size configured by PDSCH-Config and the size of the bandwidth
part as defined in Table 5.1.2.2.1-1.

Table 5.1.2.2.1-1: Nominal RBG size P

Bandwidth Part Size Configuration 1 Configuration 2
1-36 2 4
37-72 4 8
73-144 8 16
145 - 275 16 16

The total number of RBGs (N gg;) for a downlink bandwidth part i of size N ;Si/\l;P,i PRBs is given by N pp= [ &, where

- the size of the first RBG is RB GgLP_NBW‘”mOdPL,

664
last

- the size of last RBG is RBG if {, and P otherwise,

- the size of all other RBGs is P.

In downlink resource allocation of type 0 scheduled using a DCI with CRC scrambled by G-RNTI for multicast or G-
CS-RNTI, the resource block assignment information bitmap is calculated based on the description above with the

following changes: the parameter [N IS;% . is the starting PRB of the CFR, N ;(;A(/JP i Is the size of the common frequency

resource (CFR) and the value of the higher layer parameter rbg-Size is configured by pdsch-ConfigMulticast.

N
The bitmap is of size RBG  bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be
indexed in the order of increasing frequency and starting at the lowest frequency of the bandwidth part. The order of

RBG bitmap is such that RBG 0 to RBG Nipg—1 are mapped from MSB to LSB. The RBG is allocated to the UE

if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

5.1.2.2.2 Downlink resource allocation type 1

In downlink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set

of contiguously allocated non-interleaved or interleaved virtual resource blocks within the active bandwidth part of size

Ngwe PRBs except for the case when DCI format 1_0 is decoded in any common search space in which case the
size of CORESET 0 shall be used if CORESET 0 is configured for the cell and the size of initial DL bandwidth part
shall be used if CORESET 0 is not configured for the cell.
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A downlink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting

virtual resource block ( L ) and a length in terms of contiguously allocated resource blocks Lg, . The resource

indication value is defined by

size
if (LRBS_ 1) S[NBWPDJ then
RIV= NISE;;P( LRBS -1 )+RBstart
else

RIV=Nyip( Nywp— Legs+1)+(Nyvp—1—RB,,.)

size
where LrBs > 1 and shall not exceed NBWP RBSW t
When the DCI size for DCI format 1_0 in USS is derived from the size of DCI format 1_0 in CSS but applied to an

active
active BWP with size of Vewe , a downlink type 1 resource block assignment field consists of a resource indication

— . initial - .
value (RIV) corresponding to a starting resource block RB,,, =0,K,2 K,...,(Ngyy - 1) K

=K,2 ‘K,..., NI .K

and a length in terms of

initial
virtually contiguously allocated resource blocks L, Newe

, where is given by

- the size of CORESET 0 if CORESET 0 is configured for the cell;
- the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.

The resource indication value is defined by:

if (LVRBS_ 1) S[N;%I /ZJ then
RIV =Nyl (L' g, - 1)+ RB,,,,
else
RIV = Vg (Vg - L'y 1)+ (Nfi! - 1- RB',,,)
where L res =Las /K , RB'y, =RB,, /K and where L % shall not exceed N swe = RByur .
N awr > Nowp' , K is the maximum value from set {1, 2, 4, 8} which satisfies K= N;i{,;:e /N;%] ’ ; otherwise K = 1.

When the scheduling grant is received with DCI format 1_2, a downlink type 1 resource allocation field consists of a
resource indication value (RIV) corresponding to a starting resource block group RBGs.=0, 1, ..., Nrsc-1 and a length
in terms of virtually contiguously allocated resource block groups Lggss=1, ..., Nrsc, where the resource block groups
are defined as in 5.1.2.2.1 with P defined by resourceAllocationTypelGranularityDCI-1-2 if the UE is configured with
higher layer parameter resourceAllocationTypelGranularityDCI-1-2, and P=1 otherwise. The resource indication value
is defined by

if (LRBGs - 1) S[NRBG /2J then

RIV =N ggi (Lppgs = 1) + RBG gy,

else

RIV =N g (Ngpe = Lgpgs 1) + (Ngge - 1- RBG

Sstart )

where Lrpas > 1 and shall not exceed Ngp = RBGiqn .
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5.1.2.2.3 Downlink resource allocation type 1 for multicast/broadcast

In downlink resource allocation of type 1 scheduled using DCI format 4_0 or DCI format 4_1 with CRC scrambled by
G-RNTI, G-CS-RNTI or MCCH-RNTI, the resource block assignment information indicates to a scheduled UE a set of
contiguously allocated non-interleaved or interleaved virtual resource blocks.

A downlink type 1 resource block assignment field in the DCI format 4_0 or DCI format 4_1 consists of a RIV
corresponding to a starting resource block in reference to the lowest RB of the CFR
RB,,, =0,K,2 K,..., (N - 1) .K

start
initial

where “'BWP is given by

and a length in terms of virtually contiguously allocated resource blocks Lggs,

- the size of CORESET 0 if CORESET 0 is configured for the cell;
- the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.

The resource indication value is defined by:

W[N]
RIV =Nyl (L' g, - )+ RB',,,
else
RIV =Nl (Ns! = L'+ (NSS! - 1- RB',,)
whereL "ens =L, /K s RB',,, =RB,, /K and where L shall not exceed v mwe = BB .

If Negg>N g’égsl, K is the maximum value from set {1, 2, 4, 6, 8, 10, 12} which satisfies K <[ N CFR /N igw;l ;
otherwise K = 1.

In downlink resource allocation of type 1 scheduled using DCI format 4_2 with CRC scrambled by G-RNTI for

multicast or G-CS-RNTI, the description in clause 5.1.2.2.2 with the following changes: RB, . corresponds to a
size

starting resource block in reference to the lowest RB of the CFR and Newe s the size of the CFR.

5.1.2.3 Physical resource block (PRB) bundling

The PRB bundling procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally
apply to PDSCH scheduled by PDCCH with DCI format 1_2, by applying the parameters of prb-BundlingTypeDCI-1-2
instead of prb-BundlingType as well as vrb-ToPRB-Interleaver DCI-1-2 instead of vrb-ToPRB-Interleaver. The PRB
bundling procedures for PDSCH scheduled by PDCCH with DCI format 1_1 described in this clause equally apply to
PDSCH scheduled by PDCCH with DCI format 4_2, by applying the parameters of prb-BundlingType given by pdsch-
ConfigMulticast as well as vrb-ToPRB-Interleaver given by pdsch-ConfigMulticast.

. .. P . . . Pin
A UE may assume that precoding granularity is =~ 3"P-/ consecutive resource blocks in the frequency domain. = BWP:i
can be equal to one of the values among {2, 4, wideband}.

If Powe, is determined as "wideband", the UE is not expected to be scheduled with non-contiguous PRBs and the UE
may assume that the same precoding is applied to the allocated resource associated with a same TCI state or a same
QCL assumption.

If Pawe.i is determined as one of the values among {2, 4}, Precoding Resource Block Group (PRGs) partitions the

bandwidth part i with ~B"P:i consecutive PRBs. Actual number of consecutive PRBs in each PRG could be one or
more.

( start size

start . '
Ny mod P, NBWP,i+NBWP,i)mOdPBWP,i

The first PRG size is given by Fowr = Nowr, BWP.i and the last PRG size given by
start size ' ' start size ' _
it (Nowp,tNowp, Jm0dPoyp #0 g e st pRG sizeds Poves i (Nwp i+ Nawp, ) modPgyp =0
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PDSCH scheduled by PDCCH with DCI scrambled using G-RNTI or G-CS-RNTI, N ‘;fs;; i Is the starting PRB of the
CFR and Ny, ;is the CFR.

The UE may assume the same precoding is applied for any downlink contiguous allocation of PRBs in a PRG.

For PDSCH carrying SIB1 scheduled by PDCCH with CRC scrambled by SI-RNTI, a PRG is partitioned from the
lowest numbered resource block of CORESET 0 if the corresponding PDCCH is associated with CORESET 0 and
Type0-PDCCH common search space and is addressed to SI-RNTT; otherwise, a PRG is partitioned from common
resource block 0.

If a UE is scheduled a PDSCH with DCI format 1_0 or 4_0, the UE shall assume that Pawe,i is equal to 2 PRBs.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI,
or CS-RNTI, Powe. for bandwidth part is equal to 2 PRBs unless configured by the higher layer parameter prb-
BundlingType given by PDSCH-Config.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI,
or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'dynamicBundling', the higher layer parameters

. . . P, : . P, .
bundleSizeSet1 and bundleSizeSet2 configure two sets of ~B"P:i values, the first set can take one or two ~ B"P-i values

among {2, 4, wideband}, and the second set can take one Powp,i value among {2, 4, wideband}.

If the PRB 'bundling size indicator' signalled in DCI format 1_1 as defined in Clause 7.3.1.2.2 of [5, TS 38.212]

- issetto'0', the UE shall use the Powe.i value from the second set of Powe.i values when receiving PDSCH
scheduled by the same DCI.

- isset to '1' and one value is configured for the first set of Pawe., values, the UE shall use this Pawe.i value when
receiving PDSCH scheduled by the same DCI

- s setto']l' and two values are configured for the first set of ~B"P:i values as 'n2-wideband' (corresponding to

two Pawe.i values 2 and wideband) or 'n4-wideband' (corresponding to two Pawe.i values 4 and wideband), the
UE shall use the value when receiving PDSCH scheduled by the same DCI as follows:

size ,
- If the scheduled PRBs are contiguous and the size of the scheduled PRBs is larger than NBWPJ/Z , Pawe.i

is the same as the scheduled bandwidth, otherwise “B"P: is set to the remaining configured value of 2 or 4,
respectively.

When receiving PDSCH scheduled by PDCCH with DCI format 1_1 with CRC scrambled by C-RNTI, MCS-C-RNTI,

or CS-RNTI, if the higher layer parameter prb-BundlingType is set to 'staticBundling', the Powe, value is configured
with the single value indicated by the higher layer parameter bundleSize.

When a UE is configured with nominal RBG size P=2 for bandwidth part i according to Clause 5.1.2.2.1, or when a
UE is configured with interleaving unit of 2 for VRB to PRB mapping provided by the higher layer parameter vrb-

ToPRB-Interleaver given by PDSCH-Config for bandwidth part i, the UE is not expected to be configured with Powe.i =
4.

For a UE configured by the higher layer parameter repetitionScheme set to 'fdmSchemeA' or 'fdmSchemeB', and when
the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and
DM-RS port(s) within one CDM group in the DCI field 'Antenna Port(s)',

Nprp

5 | PRBs are assigned to the first TCI state and the

- 1f Prwei is determined as "wideband", the first[

n PRB

remaining [ | PRBs are assigned to the second TCI state, where N ppgis the total number of allocated PRBs

for the UE.
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- If Pswri is determined as one of the values among {2, 4}, even PRGs within the allocated frequency domain
resources are assigned to the first TCI state and odd PRGs within the allocated frequency domain resources are
assigned to the second TCI state, wherein the PRGs are numbered continuously in increasing order with the first
PRG index equal to 0.

- The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission
occasion.

For a UE configured by the higher layer parameter repetitionScheme set to 'fdmSchemeB’, and when the UE is indicated
with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within
one CDM group in the DCI field 'Antenna Port(s)', each PDSCH transmission occasion shall follow the Clause 7.3.1 of
[4, TS 38.211] with the mapping to resource elements determined by the assigned PRBs for corresponding TCI state of
the PDSCH transmission occasion, and the UE shall only expect at most two code blocks per PDSCH transmission
occasion when a single transmission layer is scheduled and a single code block per PDSCH transmission occasion when
two transmission layers are scheduled. For two PDSCH transmission occasions, the redundancy version to be applied is
derived according to Table 5.1.2.1-2, where n =0, 1 are applied to the first and second TCI state, respectively.

5.1.3 Modulation order, target code rate, redundancy version and
transport block size determination

To determine the modulation order, target code rate, and transport block size(s) in the physical downlink shared
channel, the UE shall first

- read the 5-bit modulation and coding scheme field (Iucs) in the DCI to determine the modulation order (Q.) and
target code rate (R) based on the procedure defined in Clause 5.1.3.1, and

- read 'redundancy version' field (rv) in the DCI to determine the redundancy version.

and second

- the UE shall use the number of layers (v), the total number of allocated PRBs before rate matching (nprs) to
determine to the transport block size based on the procedure defined in Clause 5.1.3.2.

The UE may skip decoding a transport block in an initial transmission if the effective channel code rate is higher than
0.95, where the effective channel code rate is defined as the number of downlink information bits (including CRC bits)
divided by the number of physical channel bits on PDSCH.

When the UE is scheduled with multiple PDSCHs by a DCI, as described in clause 5.1.2.1, the bits of rv field and NDI
field, respectively, in the DCI are one-to-one mapped to the scheduled PDSCH(s) indicated by the TDRA information
field with the corresponding transport block(s) in the scheduled order, where the LSB bits of the rv field and NDI field,
respectively, correspond to the last scheduled PDSCH indicated by the TDRA information field.

The UE is not expected to handle any transport blocks (TBs) in a 14 consecutive-symbol duration for normal CP (or 12
for extended CP) ending at the last symbol of the 