3GPP TS 38.212 v17.5.0 2023.03

Technical Specification

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;
NR;

Multiplexing and channel coding

(Release 17)

)

—
- ™
—

A GLOBAL INITIATIVE

The present document has been developed within the 3rd Generation Partnership Project (3GPP ™) and may be further elaborated for the purposes of 3GPP..
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.

This Specification is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this
Specification.

Specifications and Reports for implementation of the 3GPP ™ system should be obtained via the 3GPP Organizational Partners' Publications Offices.



Release 17 2 3GPP TS 38.212 V17.5.0 (2023-03)

Keywords

3GPP, New Radio, Layer 1

3GPP

Postal address

3GPP support office address
650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE
Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2023, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).
All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ js a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ js a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
GSM® and the GSM logo are registered and owned by the GSM Association

3GPP



Release 17 3 3GPP TS 38.212 V17.5.0 (2023-03)

Contents

FOTEWOTT. ...ttt ettt ettt e a e e e bt e e bt e e bt e sab e e sateesat e e st e e bt e e e saameaeeeeenreeeeeas 6
1 S Ta0] 013U U U UTPRRRRPPPPPPPPPPPPPRY 7
2 RETEIOIICES.....cuiiiiiiiiiici e s 7
3 Definitions, symbols and abbreviations..........ccecceveeeeeierrirrienieneeneereeieee ettt 7
3.1 DEFINITIONS. ...cveueteeerietetetetetet ettt ettt ettt ettt b ettt ettt b et s bbbt b et bt s et st b e s e e b e bt ene s 7
3.2 72881 070] L3 TSSO SRPRRRRR 7
3.3 ADDTEVIALIONS. ...ttt ettt ettt ettt st sa e s bbb st et e a et et et et e st et e bt sae bt besaeaenne e 8
4 Mapping to physical ChaNMELS.......ccccviiiiiiriieiiierieeieete sttt e st esbe e s beesatessseesseessnesns 9
4.1 UDLINK. ettt ettt st a e st e s bt et e b e et e bt e a b e bt et e e bt et e eae et e s atenbe et e sbe e be s bt e s baeeeateenane 9
4.2 DOWIIIK. ..ottt a et a e a e 9
4.3 SHABIIIK. ¢ttt et b ettt ettt bttt b sttt e b b etttk e s et et b e b ettt bene et beebe s benee 9
5 GENETAl PrOCEAUTES. .....uveieireiririeiieeeiteeitteertte st esteestteesaeeesstesteesseessseessseesssessseessssessseesnsessssaesssseessnnnsens 10
5.1 CROC CAICUIALION. ...ttt ettt ettt et st sa e s bbbt b ettt e st s st enesbesaeene 10
5.2 Code block segmentation and code block CRC attaChment.............cccererriererriererreneeieeeeseeeeseeeeeseeeeee s 10
521 POJAT COAING....cuvieneeiieieeteteete ettt sttt et st et e st e st e st e be st e s b eense b eentesseensasseensesasaesnseeesnsaennns 10
5.2.2 Low density parity Check COQING.........ccveveeiieieiieieieeereetee ettt s et e e etesseesae s e e aesssae s snesnneenns 11
5.3 (0] %1 110 TCY el Ta ) 14 =SSR 13
5.3.1 POJAr COAING. ...ttt ettt s a et st e st st e st e st e s b e et e b e e st e bt et eebe et esabeesbteesabeenane 13
5.3.1.1 INTETIEAVINE. .. e veteeeieteeteeteeteee et e et e e st e ste st e ste st e s se s sesseessassaessasseessasseansessaesesssesesssessesssessanssenseessensees 14
5.3.1.2 POJar ENICOMINE. .. .eviiiiiieieeteteet ettt ettt ettt b e et b et e bt e et e st e s ae et e s st enbesatenbesaseeeabs 15
5.3.2 Low density parity Check COQING........cocoviiiiriiiiiieee ettt ettt sttt e sbae e 19
5.3.3 Channel coding of small block 1eNgths.........c.cceeiirierieriiieeee et e 26
5.3.3.1 Encoding of 1-bit infOrmation..........ccceeeeieririieniiieneee ettt st s sae e e s e s 26
5.3.3.2 Encoding of 2-bit infOrmation...........ceceeeiereeciesieieseesteseesie et sie et eae e e s reeae s e essesreesesssessnnes 26
5.3.3.3 Encoding of other small block 1eNGhS..........cceeieeierieierieereeeeeee et 27
5.4 Rate MALCRING. ..cueeetiitieiteee ettt ettt et ettt e s bt et e s bt e sbesae e besat e besat e beeatenbeesbbeesaeees 27
5.4.1 Rate Matching fOr POIAr COUE........ccviiieieeieeieeeeteee ettt e et e e e e e s e s reestesseesaessaessessaessesssansseens 27
54.1.1 SUD-DIOCK INEEIIEAVITIZ. ... vevieieiietieteteeteet ettt ettt ettt ettt e ettt e s bt e teesateesaseesnneeens 27
5.4.1.2 Bt SEIECHION. ...ttt st a ettt ettt st be e e n e 29
54.1.3 Interleaving Of COAA DItS.......cccuiriiriirieiieieee ettt ettt esae et e saeessseesnnees 29
54.2 Rate matching for LDPC COE.......cccueruirrierieiirieieetetestete ettt e e te st e tesaestesaeesaesseesesseesessaensaesnsaeenns 30
54.2.1 Bt SEIECHIOM. c.. ettt ettt ettt ettt s a et b e s bttt e st et et e e st et e bt s b be b e sbe e e e e nne s 30

3GPP



Release 17 4 3GPP TS 38.212 V17.5.0 (2023-03)

5.4.2.2 Bit INEEITEAVINIZ .. eueevieeiereeeieeeeeieseesteetestestestesteste et esseesesseessessaessesssessesssessesssessesssessesssessesssenseessssesnnes 33
5.4.3 Rate matching for channel coding of small block lengths...........cccecririniiiinineneeeeeee e 34
5.5 Code blOCK CONCALENATION. ... .cveteuteieeeiteieee ettt sttt ettt et et e et ae b b sbe st et e st et et et et eat et eae e bt ebesbeseeenes 34
6 Uplink transport channels and control information...........cccecveicieiciieeie et e 34
6.1 Random acCess CHAIMEL.......c..co.eiiiiriiiiieieee ettt ettt ettt st sbe bbb st et et e st e emeeenes 34
6.2 Uplink shared Chanmel...........c.ooiiiiiiiireeeeee ettt sttt ettt sttt b e et be e s abe e s beeesmeeens 34
6.2.1 Transport block CRC attaChmeNLt.........cccvercieiiiirieeiienieeseerte st este st e saeesteeseesseeesseessaeesseessseesssessseesssannns 34
6.2.2 LDPC base graph SELECHION. ........cctecierieriiertertertete ettt ettt e et e b e saeetesaeeaesseesesseesessaesaesnsaeenns 35
6.2.3 Code block segmentation and code block CRC attaChment...........coeeruererrienienienieieneesestene e eiee e 35
6.2.4 Channel coding 0f UL-=SCH.......cccieceiierierieiereeieseerte st esteseesaeseessessessesssessesssesseessessesssessesssesssessessessesnns 35
6.2.5 RAtE MALCRING. ... eeitieieiieieriteeet ettt e et e et e e s e et e s st et e sae e sesaeessesasessesnsensesnsessnsessnseessnseennns 35
6.2.6 Code DIOCK CONMCALENALION. .....cuitetetetetetetetete ettt ettt ettt st ettt e st e st et et et et et et e at e bt ebesbeebeebeeabeebeenbean 36
6.2.7 Data and control MUItIPIEXINE. ......ceeverieierieiereeteseeeseee s ere e e e ese e e st e sseeeessesssessesssesssessesseessesseensens 36
6.3 Uplink control iNfOrMation. ........co.eeuirierienieieiese ettt sttt ettt et et ettt b e b s b sbesbesbeesaeesaee 48
6.3.1 Uplink control information 0N PUCCH..........c.ccceeeuiiieiiieieieeiesieeeesteeresreesesseesesseessessesssessssssessasssessnsesenns 48
6.3.1.1 UCI bit SEQUENCE GENETALION.......ccueeriereieeirieriertenieertesteestesteetesteeaesseeseesatessesseessesstessesssesseesnssessnsesssees 48
6.3.1.1.1 HARQ-ACK/SR ONLY ...ttt ettt ettt et sae b be st st e b e sestentesesasesnseennes 48
6.3.1.1.2 ST MY ettt ettt ettt ettt et ettt b bbb bbbt et et et et et e e s e ens 48
6.3.1.1.3 HARQ-ACK/SR @Nd CSlL.....oiuiiiriiriieiinienierietentetetetetetet et seee e sre st et s e et ete e eneesmnesanesanenn 65
6.3.1.1.4 UCI with different priority iNAEXES.........cceeveeeiereerierierieeiereeeesesstesee e sreesseseessesaesseessseeessaeessseens 66
6.3.1.2 Code block segmentation and CRC attaChmeNt..........c.ceververerriererrieneesreeeesseeeesseseessessessesssesssesssseens 66
6.3.1.2.1 UCIT encoded by Polar COAE.......ccouiiiiiiiiieieeeiesteeeteteete ettt sttt be e st 66
6.3.1.2.2 UCI encoded by channel coding of small block lengths...........ccccecceverinineniineneneneeeeeeeeeeen 67
6.3.1.3 Channel coding 0f UCK.........cccooiiruiriirieeieieeiereetest ettt sttt ete st et e st essesstesbesaessasaesaseesnneeesaseens 67
6.3.1.3.1 UCIT encoded by Polar COAE.......coouiruiiiiiieieiieeeiesiteieeteteete ettt st sttt st st 67
6.3.1.3.2 UCI encoded by channel coding of small block lengths...........cccceeverereienirrinieieeee e, 67
6.3.1.4 RAte MALCHING. .....eeeuteiieieieiereetere ettt ettt ettt e st e et e saeestesaeesesatessesssesesnsensesnsassesnsasseensesnnen 67
6.3.1.4.1 |81 @3 ) s TaloTa Ta l o) 20 20 F- 1 el e [T TSR 67
6.3.1.4.2 UCI encoded by channel coding of small block lengths...........cccoeeveeerreninririeeeeee e, 68
6.3.1.4.3 UCI with different priority indexes encoded by Polar code.........ccccoeruerienieinninienienineneneneesieeeen 69
6.3.1.4.4 UCI with different priority indexes encoded by channel coding of small block lengths................. 69
6.3.1.5 Code bloCK CONCALENALION. .....c.ecvereieteteteitetee ettt ettt et et e et ss e besbesaessese b e esneesbeesbeesmeenne 69
6.3.1.6 Multiplexing of coded UCI bits t0 PUCCH..........ccceetruirierierieieieteeeteteeeeeseesesieseessesseseesessesnsessesnees 70
6.3.2 Uplink control information 0N PUSCH..........cccviiriiirieieneeientesieeteieseesaesee e sees e saessessessnsesssseessssessnns 72
6.3.2.1 UCI bit SEQUENCE GENETALION.......cceeverieeerienieriereertesteestesseesesseesesseeeesseensesseessesssessesssesseessssesssessssees 72

3GPP



Release 17 5 3GPP TS 38.212 V17.5.0 (2023-03)

6.3.2.1.1 HARQ-ACK ...ttt ettt st st sttt sae s e sne 72
6.3.2.1.2 Sttt ettt ettt ettt sttt h e bt b et b e e a e e ae et et bt b et bt et et e nreeae 73
6.3.2.1.3 CGUCT ittt ettt ettt ettt et b e e b e s bt e e b e s bt emeenee 87
6.3.2.14 HARQ-ACK and CG-UCT......coiriruiirrerierinieienieenietneetsietsrestesestesestesestesessesestesesteseseenessensssessesensens 88
6.3.2.1.5 UCI with different priority iNAEXES........ceceeiruirerierierieiertetetetee ettt sttt ste e st et e s eesaeeeeeeaeean 88
6.3.2.2 Code block segmentation and CRC attaChmeNnt..........c.cecververerriererrieneesieeeesteeeesseeeeseessessesssessseessseens 90
6.3.2.2.1 UCIT encoded by Polar COAE........oouiriiiirieieieeieeiecteeetete ettt st ettt et esbe e saeeesaeees 90
6.3.2.2.2 UCI encoded by channel coding of small block lengths...........cccoecvveircinierinieeeeee e, 90
6.3.2.3 Channel coding 0f UCH.........cccivovereriererieieetesee et e te st e e seeseesseessesreessesseessesssessesssessssesssseessssesssseens 91
6.3.2.3.1 UCIT encoded by Polar COAE.......coouiiiiiiriiieieeeeite ettt sttt st e s 91
6.3.2.3.2 UCI encoded by channel coding of small block lengths...........cccceceeievinieriinieeceee e, 91
6.3.2.4 RAte MACHING. .....eeeuteiieiieieeieteteee ettt ettt ettt ettt et sae e besatesbe st e be st e beeatesbeensesseeneeennee 91
6.3.2.4.1 UCIT encoded by Polar COAE.......coouiriiiriieeieeeeteeeteteete ettt ettt sttt be e st 91
6.3.2.4.1.1 HARQ-ACK ...ttt ettt sttt sttt a e s a et e a e sae s e nesnesneens 91
6.3.2.4.1.2 CSIPAIE Lottt s s e 94
6.3.2.4.1.3 CSTPAIT 2.ttt ettt et sttt st b e e s re e 97
6.3.2.4.1.4 CGUCT ittt ettt sttt sttt st st ne s emee 101
6.3.2.4.1.5 HARQ-ACK and CG-UCT.....c..ccerueririiirieerieirieenietnieteieneesesteeseeseseeseseeseseesesaesessesessensensensenne 102
6.3.2.4.1.6 UCIT with different priority iNdEXES.........cceeveeveeveerieeieieeiereeteseeee e eseseesreseesse e esaesaessessees 103
6.3.2.4.2 UCI encoded by channel coding of small block lengths............cccoceevervirinininineneneecieeieeeeiens 105
6.3.2.4.2.1 HARQ-EACK ...ttt ettt sttt ettt sttt sttt sa e s b st et esbesse e 105
6.3.2.4.2.2 CSIPAIL Lottt ettt s e 105
6.3.2.4.2.3 CSIPAIT 2.ttt bbb s 106
6.3.2.4.2.4 CGUCT ittt sttt ettt sttt s et se ettt s a et b et ne s emes 106
6.3.2.4.2.5 HARQ-ACK and CG-UC........ccevueirieirieirietnieerretnreeereeereneeeseeeseeeseeesaeesaesesaeesseseensensenne 106
6.3.2.4.2.6 UCI with different priority iNAEXES.........cccecieeririririirienienieseeste ettt 106
6.3.2.5 Code block CONCAtENALION. ......ccurvererriririerteierteerteertee ettt ettt a e se ettt seesaesae e ennesreemnens 108
6.3.2.6 Multiplexing of coded UCI bits t0 PUSCH........c.ccoecteriririririerienienienieniestenteteteeeseessesssesssessessessseens 108
6.3.2.7 Multiplexing of coded UCI bits with different priority indexes to PUSCH..........ccccecevterienienieneenne 108
7 Downlink transport channels and control information...........c.ccceeveerveeniienieenieeneeeeeeeeee e 109
7.1 Broadcast ChanMeL...........coiviiiiiiiiiiiiiiee ettt s s e 109
7.1.1 PBCH Payload GeNETAtION. ......cccuertirierierierierteetenteetesteetesttesesaeessesatessesasessesnsessesnsesseensesssensesssessesssessesnns 109
7.1.2 SCIAMDIIIIG. ¢ttt ettt ettt et e s bt et e bt et e bt et e eat e bt eatesaeeatesaeeabesutenbesutensteenabeesabaeeas 110
7.1.3 Transport block CRC attaChImMent...........ccverueeiereierienieieeeesieetesessees e s eseee e sseesesssessesseessesssessesssessesssennes 111
7.14 Channel COING.......cevueruierieeiereeiereetes et ee et e st este st e ae st essesstesseestesaensessaensesseansesssenssessnseesnnesnnseenn 111

3GPP



Release 17 6 3GPP TS 38.212 V17.5.0 (2023-03)

7.1.5 RALE MALCRINE. ... vttt ettt ettt ettt et b bbb b besbe e s bt e sbeesmeesmeens 111
7.2 Downlink shared channel and paging channel...............cocooiiiiniiiiniiiineeteeeeeeee e 112
7.2.1 Transport block CRC attaChIMeNt..........cccveruievierierieeieieeeesteetesessre e stesteeaesseessesseessesssessesssessesssessesssennes 112
7.2.2 LDPC base graph SELOCHION. .....cc.eeutertiriiriirieieetetee ettt ettt sttt e e st e st e st e sbeebesbe e be s bt ebeesaseesanes 112
7.2.3 Code block segmentation and code block CRC attaChment..........c.cecueruervieniersieneesieneerieneeneeiee et 112
7.2.4 Channel COING.......ceoverierieeieieeiereeiesee et et e e st esaesatessesstessesseesseessesseensasseensesseensesssesssessnseessnsesnnseens 112
7.2.5 RaAte MALCHINEG. ..c..teetiiiieiieieetere ettt ettt et e et e st e st e st e sae e tesae e se s st ensesstenbesntesaseesnseenaseesnnes 112
7.2.6 Code DlOCK CONCALENALION. ...c..c.eeveteeetetetetetetet ettt ettt ettt et st ste st e be st et et e st et et et et ese e st ssesbe et e eaeeenseens 113
7.3 Downlink control iNfOrmation.........c..coerererierieneeer ettt ettt st se b be e et sme e saaesane s 113
7.3.1 DICI fOITIIALS. ...ttt ettt ettt sttt st e st et et et et e st eaeeaeehe e bt ebesb e et e be s e et e b et entententeateneesabesuseenseenseenseans 113
7.3.1.0 DCI SiZ€ AlIGNIMENL.....cveeciieeieieeieteeeeseeeesteeeesteesesseesesseessessesssessesssessesssesseessessasssessssssessaessessesssseeans 114
7.3.1.0.1 DCI size alignment for DCI formats for scheduling of sidelink..........cccceceverereneneenienienieneenns 117
7.3.1.1 DCI formats for scheduling of PUSCH........cccoiiiiiiiiiiiiieteeeiteeeesese ettt s 117
7.3.1.1.1 o) v n LA O O 117
7.3.1.1.2 FOITAL 0_ L. .oiiiiiiiiiieiieteceteeete ettt ettt et e ae st a e st ne st n e s sn e b s e esneenne 121
7.3.1.1.3 FOTIMAL 0_2...ciiiieieieei ettt ettt et ettt st b e bt b e bbb st et et et et et et et eme e st eaesaeebeebesaee s 149
7.3.1.2 DCI formats for scheduling 0f PDSCH........ccceceriiriieieriineesieseesesteseestesessessessesseessesssessessesssessenas 158
7.3.1.2.1 FOTMNAL T 0.ttt ettt ettt et e a e bt e bt bt et b e be st et et et et et et et eatene e st eaeebeebesaee s 158
7.3.1.2.2 FOTINAL 1Tttt ettt ettt b e s b bbb st et et et et et et et eatemeeaeeaeebeebeeate s 162
7.3.1.2.3 FOTMAL 121ttt sttt ettt et et ettt e et et esesbe st e b e b et e s e s et e st enseneenteneeneeneeseesessesnsesn 179
7.3.1.3 DCI formats fOr Other PUIPOSES.......c..eevirtertirieieietetetetet ettt sttt ettt e st st e et et et et et et eseeaeenesase s 184
7.3.1.3.1 o) v n LA O RN 184
7.3.1.3.2 FOITAL 2_ Lottt ettt st e a e st e a e st ne st b e s an b e s esneenne 185
7.3.1.3.3 FOTIMAL 2_ 2.ttt ettt ettt s h s bbb sttt e st et et et et emt et e ae s bt ebeebesate s 185
7.3.1.34 FOTINAE 231ttt ettt sttt s b et b e st et s et et et et et et et e st s st ebeebesaee s 185
7.3.1.3.5 FOTINAL 2.ttt ettt e b bt s bbb be st et et et et et et et eate st eae e st ebeebesate s 186
7.3.1.3.6 FOTIMAL 2_ 5.ttt ettt et ettt sh s bbb st et et et et et et et e st e st e st s st ebeebesate s 186
7.3.1.3.7 FOTMAL 2_6...evteeieiieeieeieieeie sttt sttt e et et et et e e e e et et e esess e s s e b e se st ensansantensenseneententeneeseeseesessesnsenn 186
7.3.1.3.8 FOTINAL 2_ 7.ttt ettt ettt e b e bbbt b e st e st et e s et et e b et et ente st e st eaeeseebesase s 187
7.3.1.4 DCI formats for scheduling of SIAeliNK.........cccuevirriirirrierieiereeeeeeesee ettt eae 187
7.3.1.4.1 FOIMAE 3_ 0.ttt ettt st e a e st a e st e ne st sn s sn e b eaneneenne 187
7.3.1.4.2 FOTIMAL 3_ L.ttt ettt ettt b bt bbb b e e b et e b et et et et emt e st e st s st ebeebesate s 188
7.3.1.5 DCI formats for scheduling 0f MBS.......ccocoierieriiniriereeiereete ettt e et esse e sseesneeesseeens 188
7.3.1.5.1 FOTMAL 4 0.ttt ettt ettt et e a e bt e bt s bt e b e b e st e st et et et et et et et eate st eneeaeebeebesaee s 188
7.3.1.5.2 FOTINAL 4 L.ttt ettt ettt b bbb bbb e b et et et et et et eat e st e st eaeebeebesabe s 189

3GPP



Release 17 7 3GPP TS 38.212 V17.5.0 (2023-03)

7.3.1.5.3 FOTINAE 421ttt ettt sttt b et b e b st ettt et e st et et e e st saeeseebesaee s 189
7.3.2 CROC AttACRITMIENT......euiitiiieieeteee ettt ettt ettt ettt et e s bt et e s bt etesaeebesme e beembebeesteesateesabeean 191
7.3.3 Channel COING.......eevueeieieeieieetereetestete st ete e e e te s e estessaessesseesessseseessasseassasseassesseessesseensseessseessssessssenns 192
7.34 RAte MALCHING. ..c..vetiiieeiieeetee ettt et ettt e st st e sae e besae et e sat e be e st e beeatesaseeesbeesabeesnnees 192
8 Sidelink transport channels and control informMation...........ccccvereieerieeieeciee e seeeeeeeees 192
8.1 Sidelink broadcast Chanmel............coouiiiiiiii ettt ettt s et 192
8.1.1 (VORA). ettt ettt et b e bt st b et et et et et et e a b et e a e e a e e bt e bt e bt b e b e s e et et et et et et et ene e bt e beenne 192
8.2 Sidelink shared Chanmel.........c..cooiiiiii ettt sttt 192
8.2.1 Data and control MUItIPIEXINE. .....cc.eevteriiiiirieerteerteee ettt sttt et sttt e b e b b e e eae 192
8.3 Sidelink control information 0N PSCCH..........ccceotriiiririnirieiterteteertetetee ettt et e b e esbeene 193
8.3.1 15-StAZE SCI fOITNALS. . cuveureereeeieereeereetestestestessestestestesestesseseesessaesassessessessessassensensessensessensesseseeseensesssesssees 193
8.3.1.1 SCIFOTINAL 1A ..ttt ettt et et e bt sa e bt b e st e st et et et e st et et e ateae e bt ebeeb e besb et et e b et entenaeenes 194
8.3.2 CRC GtEACHITIENL . .....eueiieieeteteeteet ettt ettt ettt s bbbt sa et b et et et et et et et et et e st e st sseebe et e emteenseens 195
8.3.3 Channel COING....c.veevteruieierieieeteeet ettt st ettt s e b e et e s bt et e bt et e bt et e ebt e besatensteesabeesabaeennseens 195
8.3.4 RAtE MALCHING. ..cvteitieiietieeee ettt ettt ettt e bt s bt et e sae e bt satesbe et e sbesabesbeeabe s bt ebeenseeenanes 195
8.4 Sidelink control information 0N PSSCH......c..ccccciiiiiiiiiirininireneeeteetetetete ettt et s s e 195
8.4.1 2M-GtaZE SCI FOITIIALS. ... .vevevevevevereveveteresetetesesesesesesetesesesesesesesesesesesetesesesesesesetesetesesesetetesesesesasassesensesenseseseas 195
8.4.1.1 SCIEOTINAL 2-A. ..ttt ettt ettt ettt st b b sttt e b et et et et e st e st e bt s bt b e besa et e sensententenaeenns 195
8.4.1.2 SCIEOTINAL 2-B....eiiiiiieieeierteeteestet ettt ettt st b e st ettt et ettt s st eb e besbe st etenbesaneenneenns 196
8.4.1.3 SCIFOTINAL 2-C.iieiiieieeieet ettt ettt ettt et sh b b st et et et et et et et e st ese s st ebeebesbe st e benbeeaseenseenees 196
8.4.2 CROC GtEACHIMIENL . ... eueieitietieteeteet ettt ettt ettt st b bt bbb et et et e b et et et et e st e st e st ssesse et e emeeenseens 197
8.4.3 Channel COING. ...c..eevueruieierieieeteeete ettt ettt et et b e et e s bt et e bt et e bt et e sbtetesatenbeeesaseessaeennseens 197
8.4.4 RAtE MALCHING. c..evteitieiieiieteee ettt ettt b et b et s bt et sae e bt satesbe et e sbeeabe s bt e besbeebeeaneeesares 198
8.4.5 Multiplexing of coded 2™-stage SCI bits t0 PSSCH..........cccceueuevereeeeereeeeeeeeerereseeeeeseeesesesesesesesesesesesesesesenes 198
Annex <A> (informative): Change history ceseresssannstttiessssssnrannanns 199

3GPP



Release 17 8 3GPP TS 38.212 V17.5.0 (2023-03)

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 the coding, multiplexing and mapping to physical channels for 5G NR.

2 References

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

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For a specific reference, subsequent revisions do not apply.

- For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as 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 38.213: "NR; Physical layer procedures for control”

[6] 3GPP TS 38.214: "NR; Physical layer procedures for data"

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

[8] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification"
[9] 3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification"
[10] 3GPP TS 38.473: "NG-RAN; F1 Application Protocol (F1AP)"

[11] 3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and

channel coding"

[12] 3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-
Everything (V2X) services"

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:
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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].

BCH
CBG
CBGTI
CG
CG-DFI
CG-UCI

CORESET

CcoT
CQI
CRC
CRI
CSI
CSI-RS
DAI
DCI
DL
DL-SCH
DMRS
HARQ

HARQ-ACK

LDPC
LI

MBS
MCS
OFDM
PBCH
PCH
PDCCH
PDSCH
PMI
PRB
PRACH
PSBCH
PSCCH
PSFCH
PSSCH
PTRS
PUCCH
PUSCH
RACH
RI
RSRP
SCI
SFCI
SFN

SL
SL-BCH
SL-SCH
SR

SRS

SS

SUL
TPC
TrCH
UCI

Broadcast channel

Code block group

Code block group transmission information
Configured grant

CG downlink feedback information
CG uplink control information
Control resource set

Channel occupancy time

Channel quality indicator

Cyclic redundancy check

CSI-RS resource indicator

Channel state information

CSI reference signal

Downlink assignment index
Downlink control information
Downlink

Downlink shared channel
Demodulation reference signal
Hybrid automatic repeat request
Hybrid automatic repeat request acknowledgement
Low density parity check

Layer indicator

Multicast broadcast services
Modulation and coding scheme
Orthogonal frequency division multiplex
Physical broadcast channel

Paging channel

Physical downlink control channel
Physical downlink shared channel
Precoding matrix indicator
Physical resource block

Physical random access channel
Physical sidelink broadcast channel
Physical sidelink control channel
Physical sidelink feedback channel
Physical sidelink shared channel
Phase-tracking reference signal
Physical uplink control channel
Physical uplink shared channel
Random access channel

Rank indicator

Reference signal received power
Sidelink control information
Sidelink feedback control information
System frame number

Sidelink

Sidelink broadcast channel
Sidelink shared channel
Scheduling request

Sounding reference signal
Synchronisation signal
Supplementary uplink

Transmit power control

Transport channel

Uplink control information
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UE User equipment

UL Uplink

UL-SCH Uplink shared channel
VRB Virtual resource block

ZP CSI-RS Zero power CSI-RS

4 Mapping to physical channels
4.1 Uplink

Table 4.1-1 specifies the mapping of the uplink transport channels to their corresponding physical channels. Table 4.1-2
specifies the mapping of the uplink control channel information to its corresponding physical channel.

Table 4.1-1
TrCH Physical Channel
UL-SCH PUSCH
RACH PRACH

Table 4.1-2
Control information Physical Channel
UcCl PUCCH, PUSCH

4.2 Downlink

Table 4.2-1 specifies the mapping of the downlink transport channels to their corresponding physical channels. Table
4.2-2 specifies the mapping of the downlink control channel information to its corresponding physical channel.

Table 4.2-1
TrCH Physical Channel
DL-SCH PDSCH
BCH PBCH
PCH PDSCH

Table 4.2-2
Control information Physical Channel
DCI PDCCH

4.3 Sidelink

Table 4.3-1 specifies the mapping of the sidelink transport channels to their corresponding physical channels. Table 4.3-
2 specifies the mapping of the sidelink control information and sidelink feedback control information to their
corresponding physical channels.

Table 4.3-1
TrCH Physical Channel
SL-SCH PSSCH
SL-BCH PSBCH
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Table 4.3-2
Control information Physical Channel
1%-stage SCI PSCCH
2"-stage SCI PSSCH
SFCI PSFCH
5 General procedures

Data and control streams from/to MAC layer are encoded /decoded to offer transport and control services over the radio
transmission link. Channel coding scheme is a combination of error detection, error correcting, rate matching,
interleaving and transport channel or control information mapping onto/splitting from physical channels.

5.1 CRC calculation

a,,d,,d,,d,,...,d

Denote the input bits to the CRC computation by ~ 70°71°72°73°***»"A-1 and the parity bits by

PosP1>PysP3seesProy , where A is the size of the input sequence and L' is the number of parity bits. The
parity bits are generated by one of the following cyclic generator polynomials:

' 24 123 18 17 14 11 10 07 L 6L a5 s A 3
Jercaan | DI=[D+D”+DP+DV+D*+D"+ D"+ D"+ D"+ D+ D"+ D+ D+1] for a CRC length
L=24

24, 23, 16, N
gCRCMB“D)_[D +D7+D’+D’+D+1] fora CRC length L=24

Jere24c (‘D]:[D24+D23+D21+D20+D17+ DP+DB+ D2+ D%+ D*+ D2+D+1]
L=24

for a CRC length

‘ 16, 12, 5
. 9oreis DI=[DP+D 4D +1] fora CRC length L=16

Al 10, 9, 5
deren|DI=[ D +D "+ D +D”+1] fora CRC length L=11

a6, 5
i QCRCG[D)—[D +D+1] for a CRC length L=6

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

A+L-1 A+L-2 L L-1 L-2 1
a,D +a,D +..+a,_D+p,D" +p,D" “+...+p, ,D +p;

yields a remainder equal to 0 when divided by the corresponding CRC generator polynomial’

bysby,by,by,.. by

The bits after CRC attachment are denoted by , where B=A+L  The relation between

% and D s
b=a, . k=012..,A-1
b=Pia for k=A,A+1,A42,... ,A+L-1
5.2 Code block segmentation and code block CRC attachment

5.2.1 Polar coding

The input bit sequence to the code block segmentation is denoted by G-y, 0y, 035505 , where A>0
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Number of code blocks: C=2 ;

else

Number of code blocks: € =1

end if
A '=[A/C]-C

for =0 (o A'-A-1

a'=0

b

end for
for [FA'-A o A'-1

I —
=040y

end for

s=0

for =0 o C-1
for k=0  AYC-1

— I
Ci=a

>

s=s+1
end for

c.,,C C

r27r37 2 ErArc-11 s used to calculate the CRC parity bits  Pro2 PrisPras- Pripy

according to Clause 5.1 with a generator polynomial of length L

C..,C
The sequence 70’7V’

for k=AUC  AYC+L-1

Coe=Prik-avc
end for
end for

The value of A is no larger than 1706.

5.2.2 Low density parity check coding
by,by,by by by

The input bit sequence to the code block segmentation is denoted by ~“0°"1°72>"3>*"»"B-1  where B>0 i B

is larger than the maximum code block size Ks , segmentation of the input bit sequence is performed and an
additional CRC sequence of L=24  bits is attached to each code block.

For LDPC base graph 1, the maximum code block size is:

K, =8448

For LDPC base graph 2, the maximum code block size is:
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K, =3840

Total number of code blocks C is determined by:

L=0
Number of code blocks: C=1
B'=B
else
L=24

Number of code blocks: c= B/(ch _L)]

B =B+C-L
end if

Co0sCpiyCooyCrnyeeisCpe o .
The bits output from code block segmentation are denoted by ' " 72’73 K1 where 0=r<C s the

code block number, and K=K is the number of bits for the code block number r

The number of bits K in each code block is calculated as:
K'=B'/C
For LDPC base graph 1,
K,=22
For LDPC base graph 2,
it B>640

K,=10

b

elseif B>560

K,=9

>

elseif B>192

K,=8 ;
else

K,=6 ;
end if

find the minimum value of Z  in all sets of lifting sizes in Table 5.3.2-1, denoted as ZC , such that

Ky2.zK , and set k=22, for LDPC base graph 1 and k=102, for LDPC base graph 2;

The bit sequence “* is calculated as:
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s=0 :

for =0 o C-1

for k=0  K'-L-1

kY
s=s+1
end for
if C>1

C.nyC 1yC 1yC nyeesyC (0, . . . vy P
The sequence 0’ U253 Tk -I-11 is used to calculate the CRC parity bits  Pro? PrioPrase2 Priiy)

according to Clause 5.1 with the generator polynomial gCRC24B[D]
for k=K'-L o K'-1
Cu= Prikar-k)
end for
end if
for k=K' o K-1 -- Insertion of filler bits

¢, =<NULL> oo

bl

end for

end for

5.3 Channel coding

Usage of coding scheme for the different types of TrCH is shown in table 5.3-1. Usage of coding scheme for the
different control information types is shown in table 5.3-2.

Table 5.3-1: Usage of channel coding scheme for TrCHs

TrCH Coding scheme
UL-SCH
DL-SCH LDPC

PCH

BCH Polar code

Table 5.3-2: Usage of channel coding scheme for control information

Control Information Coding scheme
DCI Polar code
Block code
uCl Polar code

5.3.1 Polar coding

The bit sequence input for a given code block to channel coding is denoted by CorCpCoCyerChy , where K s

the number of bits to encode. After encoding the bits are denoted by dO’dl’d2’ ""dN -1 ,where N =2" and the
value of 7" is determined by the following:
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Denoteby E  the rate matching output sequence length as given in Clause 5.4.1;

[Hong}fl}

¥ E<l[o/8]-2 and K/E<9/16

n,=[log,E]-1

bl

else
n,=[log,E] :
end if
R . =1/8

>

n2:[10g2(K/Rmin)]

n=max {min{nl, n, :nmax} nmin}

where  min 5

n

UE is not expected to be configured with K+n,.>E , where Mpc s the number of parity check bits defined in

Clause 5.3.1.2.

5.3.1.1 Interleaving

i 1 1

CysCqsCysCayevnyCp_y c'pC'e'ye

is interleaved into bit sequence - 0’ ¢

The bit sequence k-1 as follows:

KERRRE]

a=Cm  k=01,.,K-1

where the interleaving pattern n ‘k) is given by the following:
if In=0
nikl=k = k=0,1,..,K-1
else
k=0 :
for M=0 o Kp -1
i M ml= K™ ~K

IT k)= 115 (m)— K2~ K |

bl

k=k+1
end if
end for
end if
where T M g given by Table 5.3.1.1-1 and Kun "=164
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Table 5.3.1.1-1: Interleaving pattern I m|
mi )| om ) m I m)| | I m| mml| m| T m)

0 0 28 67 56 122 84 68 by 33 o 38
1 2 29 69 57 123 85 73 e 36 u 144
2 4 30 70 58 126 86 78 U 44 by 39
3 7 31 71 59 127 87 84 151 47 1; 145
4 9 32 72 60 129 88 90 " 64 u 40
5 14 33 76 61 132 89 92 B 74 154 146
6 19 34 77 62 134 90 94 o 79 “ 41
7 20 35 81 63 138 o1 96 o 85 v 147
8 24 36 82 64 139 92 99 2 97 o 148
9 25 37 83 65 140 93 102 12 100 o 149
10 26 38 87 66 1 94 105 12 103 b 150
1 28 39 88 67 3 95 107 2 117 © 151
12 a1 40 89 68 5 9 109 %42 125 D 152
13 34 41 o1 69 8 97 112 152 131 2 153
14 42 42 93 70 10 98 114 12 136 " 154
15 45 43 95 71 15 99 116 12 142 155 155
16 49 44 08 72 21 by 121 2 12 165 156
17 50 45 101 73 27 10 124 2 17 b 157
18 51 46 104 74 29 120 128 103 23 5 158
19 53 47 106 75 2 130 130 113 37 5 159
20 54 48 108 76 35 10 133 3 48 1o 160
21 56 49 110 77 43 150 135 133 75 10 161
22 58 50 111 78 46 0 141 13 80 10 162
23 59 51 113 79 52 10 6 2 86 10 163
24 61 52 115 80 55 180 11 163 137
25 62 53 118 81 57 190 16 173 143
26 65 54 119 82 60 o 22 2 13
27 66 55 120 | 83 63 oy 30 b 18

5.3.1.2 Polar encoding

N Mo |

N 1 N
P e

N
is given by Table 5.3.1.2-1, where 0=Q; " =Nuy—1

. _ _ N1
denotes a bit index before Polar encoding for i=0,1,.. "Nmax 1 and N o =1024 . The Polar sequence Q
wlQp™|<w(Q!™|c...<w (Qﬁ::,l)

The Polar sequence

Nmax
is in ascending order of reliability , where W(Qi ) denotes the reliability of

N
bit index Q

N-1_[AN AN AN N
For any code block encoded to N bits, a same Polar sequence <0 Q- Q1Qy0 QN*I}

1

is used. The Polar

max

N71 Nmax
sequence Q is a subset of Polar sequence Q with all elements < of values less than N , ordered

in ascending order of reliability W(Q(I)V)<W(in)<W(QIZV)<" '<W(Q%—1)
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AN N-1 AN
Denote Q' as a set of bit indices in Polar sequence Q , and QF  as the set of other bit indices in Polar

N-1 ~N ~N _N_ _N_ __N
sequence Q , where Qi and @r are given in Clause 5.4.1.1, ‘Ql ‘_K+nPC , ‘QF‘_N ‘QI‘ , and

pc s the number of parity check bits.

10
®n G =
)| G, {1 1

asthe 1 -th Kronecker power of matrix , where

Gy=|G

Denote N

For a bit index J with jZO,l,...,N—l , denote g] as the ] -th row of GN and W(gf) as the row

weight of 9j , where w[g j ] is the number of ones in  Ji . Denote the set of bit indices for parity check bits as

Q) |QN |=n (n —nwm) . . . (n —nwm)
PC  where PCI™TPC | A number of PC PC|  parity check bits are placed in the pC TPC]  least
~N wm
reliable bit indicesin = @ . A number of ""C  other parity check bits are placed in the bit indices of minimum row
L o 1QN-n, g
weight in I where I denotes the I PC] most reliable bit indices in 1 ; if there are more than

wm ~N wm
Mpc  bit indices of the same minimum row weight in Q , the Mec  other parity check bits are placed in the
wm XN
MrC  bit indices of the highest reliability and the minimum row weight in Q

U=|UgUyUy. . Uy

Generate according to the following:

k=0

>

it Mpc>0

¥o=0 ; ¥, =0 ; ¥,=0 ; ¥3=0 ; Y4=0 ;

for N=0 ¢ N-1

Ye=Yo o Yo=Y o TV o 0Ty o VTV o VaTY

it n€Qr
it N€Qc
U=Yo .
else
u=cy .
k=k+1
Yo=Y, ®u, .
end if
else
u =0 :
end if
end for

else
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for N=0 o N-1
it n€Q;
k=k+1
else
u,=0 :
end if
end for
end if
d=|d,dd,...dy_,

The output after encoding

19

is obtained by

3GPP
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N1 [ AV
Table 5.3.1.2-1: Polar sequence Q and its corresponding reliability W(Qf )
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W N W W] ] N N N

=
L)
L)
=
LSl
P
=
s
Pe)
=
kel
L)
= |
o
=
o
P
=
Lol
Pe)
=
kel
L)

[CoX (o=l EN] [op) (S, BN (V) | S [ (]

67 528 195 108 | 323 | 448 | 451 432 579 666 707 367 835 915 | 963 510

85 82 213 156 | 341 | 562 | 469 |569 | 597 [460| 725 |415| 853 |[493 | 981 | 891
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86 56 214 87 342 286 | 470 | 244 | 598 249 726 | 485 | 854 | 873 | 982 998
87 27 215 197 343 585 | 471 595 599 682 727 905 | 855 701 | 983 766
88 97 216 116 | 344 | 299 | 472 189 600 573 728 795 | 856 931 | 984 |[511
89 39 217 170 | 345 354 | 473 566 601 | 411 729 | 473 | 857 756 | 985 988

90 |259| 218 | 61 | 346 |211| 474 |676| 602 |803| 730 |634| es8 |seo| 986 |10
91 | 84 | 219 |531| 347 |401| 475 |361| 603 | 789 | 731 | 744 | 859 | 499 | 987 | 951
92 |138| 220 |525| 348 |185| 476 |706| 604 |700| 732 |ss2| seo |731| 9ss | 190

93 145 221 642 349 396 | 477 589 605 | 365 733 960 | 861 823 | 989 893
94 261 222 281 | 350 344 | 478 215 606 | 440 | 734 865 | 862 922 | 990 [ 975
95 29 223 278 | 351 586 | 479 786 607 628 735 693 | 863 874 | 991 894

9 |43 | 224 |526| 352 |o645| 480 |647 | 608 |689| 736 | 707 | sea |o18| 992 |'3°
97 | 98 | 225 [177] 353 [593| 481 [348| 609 | 374| 737 | 906| 865 |502| 993 | 955
98 |515| 226 |203| 354 |535| 482 |419| 610 |423| 738 |715| 866 | 933 | o4 |00
90 | 88 | 227 |388| 355 |240| 483 |406 | 611 |466| 739 |07 | s67 |743| 995 | O

100 140 | 228 91 356 206 | 484 | 464 | 612 793 740 | 474 | 868 760 | 996 957
101 30 229 584 | 357 95 485 680 613 250 | 741 636 | 869 881 | 997 983

103 71 231 198 | 359 564 | 487 362 615 | 481 743 254 | 871 702 | 999 987
104 262 232 172 360 800 | 488 590 616 574 | 744 717 872 921 | 1000
105 265 233 120 | 361 | 402 | 489 409 617 413 745 575 | 873 501 | 1001 | 999
106 161 234 201 | 362 356 | 490 | 570 618 603 746 913 | 874 | 876 | 1002

107 576 235 336 | 363 307 | 491 788 619 366 747 798 | 875 847 | 1003 | 767
108 45 236 62 364 | 301 | 492 597 620 | 468 748 811 | 876 992 | 1004 | 989

109 100 | 237 282 365 | 417 | 493 572 621 655 749 379 | 877 | 447 | 1005 130
110 640 | 238 143 | 366 213 | 494 | 219 622 900 | 750 697 878 733 | 1006 [ 990
111 51 239 103 | 367 568 | 495 311 623 805 751 | 431 | 879 827 | 1007 120

112 148 | 240 178 | 368 |832| 496 | 708 | 624 |[615| 752 | 607 | 880 | 934 | 1008 | 959

113 |46 | 241 |204| 369 |588| 497 |508| 625 |684| 753 |a4so | ss1 |ss2 | 1000 |0
114 | 75| 242 | 93| 370 |186| 498 |e01| 626 |710| 754 | 866 | 882 | o937 | 1010 | 'O
115 [ 266 | 243 | 644 | 371 | 646 | 499 | 651 627 | 420 | 755 | 723 | e8a | 963 | 1011 |89
116 |273| 244 |202| 372 | 404 | 500 |421| 628 |794 | 756 |486| 884 |747 | 1012 | '%°
117 |s17| 245 [592| 373 |227 | s01 |792| 620 |252| 757 |08 | 885 | 505 | 1013 | 'Ot
118 | 104 | 246 [323| 374 |896 | 502 [802| 630 |373| 758 |718| 886 | 855 | 1014 | 'Ot
119 |162| 247 [302| 375 |504| 503 |611| 631 |605| 759 |813| 887 | o924 | 1015 | 'O

120 53 248 297 376 | 418 | 504 | 602 632 848 760 | 476 | 888 734 | 1016 | 991

121 |103| 249 |770 | 377 |302| 505 |410| 633 |690| 761 |856 | 889 |20 | 1037 |02
122 152 | 250 [107| 378 |649 | 506 |231| 634 |713| 762 |830| 890 | 965 | 1018 | '%°
123 | 77 | 251 |180| 379 |771| 507 |e88| 635 |632| 763 |725| 891 |93s | 1019 | 'O
124 | 164 | 252 |151| 380 |360 | 508 |653| 636 |482| 764 |698| 892 |s8sa| 1020 | 'O
125 | 768 | 253 [200| 381 |53 | 509 |248| 637 |06 | 765 |o14| 893 | 506 | 1021 | 192
126 |268| 254 |284| 382 |111| 510 |369| 638 |427| 766 |752| 894 | 749 | 1022 |02
127 |274| 255 |48 | 383 |331| 511 |100| 630 |04 | 767 |ses | 895 | o945 | 1023 | 102

5.3.2 Low density parity check coding

CoCplplanlir yhere K s
d,d,d,..d

UN-1

The bit sequence input for a given code block to channel coding is denoted by
the number of bits to encode as defined in Clause 5.2.2. After encoding the bits are denoted by

where N=66Z, for LDPC base graph 1 and N=30Z,
Clause 5.2.2.

for LDPC base graph 2, and the value of Z, is given in

For a code block encoded by LDPC, the following encoding procedure applies:

1) Find the set with index ''s in Table 5.3.2-1 which contains Z,

2) for kZZZC to K-1

it ckii,NULL><’,Z,
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dk—ZZC:Ck ;
else
=0 :
4,y =<NULL>(i |
end if
end for
T HX ¢ =0
3) Generate N+2Z.-K parity bits WMo WeWor o Wiz k| e that W , where
c:[co,cl,cz,...,cK_lT .0

is a column vector of all elements equal to 0. The encoding is performed in
GF(2).

For LDPC base graph 1, a matrix of Hy has 46 rows with row indices i=0,12,...,45 and 68 columns
with column indices J=0,12,...,67 . For LDPC base graph 2, a matrix of Hy has 42 rows with row

indices 1=0,1,2,...,41  3nd 52 columns with column indices  J=0,1,2,...,51  The elements in Hy,
with row and column indices given in Table 5.3.2-2 (for LDPC base graph 1) and Table 5.3.2-3 (for LDPC base

graph 2) are of value 1, and all other elements in Hyg are of value 0.

The matrix H  is obtained by replacing each element of Hy with a ZXZ, matrix, according to the

following:

- Each element of value 0 in Hyg is replaced by an all zero matrix 0 of size Z.XZ, ;

- Each element of value 1 in Hyg is replaced by a circular permutation matrix IP; b of size LXZ, ,

where | and J are the row and column indices of the element, and I[PIUJ" is obtained by circularly

Z,X1,

shifting the identity matrix I' of size to the right Piyi times. The value of Piyi is given by

Pi,j: mOd(Vi,j’ZC] . The value of Viyj is given by Tables 5.3.2-2 and 5.3.2-3 according to the set index
s and LDPC base graph.

4) for k=K o N+2Z2 -1

Q97 = Wik

bl

end for

Table 5.3.2-1: Sets of LDPC lifting size Z

Set index (
Set of lifting sizes ( £ )

{2, 4, 8, 16, 32, 64, 128, 256}
{3, 6, 12, 24, 48, 96, 192, 384}
{5, 10, 20, 40, 80, 160, 320}
{7, 14, 28, 56, 112, 224}
{9, 18, 36, 72, 144, 288}
{11, 22, 44, 88, 176, 352}
{13, 26, 52, 104, 208}
{15, 30, 60, 120, 240}

s )

N0~ |WIN|F(O
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Table 5.3.2-2: LDPC base graph 1 ( Hy, ) and its parity check matrices ( Vi,j )
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HBG Vi,j HBG Vi,j
Row | Column i Row | Column i
index index Setindex LS index index Setindex LS

1 J 0 1 2 3 4 5 6 7 | J 0 1 2 3 4 5 6 7
0 250 307 73 223 | 211 294 0 135 1 96 2 290 120 0 348 6 138
1 69 19 15 16 198 118 0 227 10 65 210 60 131 183 15 81 220
2 226 50 103 94 188 167 0 126 15 13 63 318 130 | 209 108 81 182 173
3 159 369 49 91 186 330 0 134 18 75 55 184 | 209 68 176 53 142
5 100 181 | 240 74 219 207 0 84 25 179 269 51 81 64 113 46 49
6 10 216 | 39 10 4 165 0 83 37 0 0 0 0 0 0 0 0
9 59 317 15 0 29 243 0 53 1 64 13 69 154 | 270 | 190 88 78
10 229 288 162 205 144 250 0 225 3 49 338 140 164 13 293 198 152
11 110 109 | 215 | 216 116 1 0 205 16 11 49 57 45 43 99 332 160 84

0 12 191 17 164 21 216 339 0 128 20 51 289 115 189 54 331 122 5
13 9 357 133 | 215 115 201 0 75 22 154 57 300 101 0 114 182 205
15 195 215 | 298 14 233 53 0 135 38 0 0 0 0 0 0 0 0
16 23 106 110 70 144 347 0 217 0 7 260 257 56 153 110 91 183
18 190 242 113 141 95 304 0 220 14 164 | 303 147 110 137 | 228 184 112
19 35 180 16 198 | 216 | 167 0 90 17 16 59 81 128 | 200 0 247 30 106
20 239 330 189 104 73 47 0 105 17 1 358 51 63 0 116 3 219
21 31 346 32 81 261 188 0 137 21 144 | 375 228 4 162 190 155 129
22 1 1 1 1 1 1 0 1 39 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 1 42 130 260 199 161 47 1 183
0 2 76 303 141 179 77 22 96 12 233 163 294 110 151 | 286 41 215
2 239 76 294 45 162 225 11 236 18 13 8 280 291 | 200 0 246 167 180
3 117 73 27 151 223 96 124 136 18 155 132 141 143 241 181 68 143
4 124 | 288 | 261 46 256 338 0 221 19 147 4 295 186 144 73 148 14
5 71 144 161 119 160 268 10 128 40 0 0 0 0 0 0 0 0
7 222 331 133 157 76 112 0 92 0 60 145 64 8 0 87 12 179
8 104 | 331 4 133 | 202 302 0 172 1 73 213 181 6 0 110 6 108
9 173 178 80 87 117 50 2 56 19 7 72 344 101 103 118 147 166 159
11 220 295 129 | 206 109 167 16 11 8 127 242 270 198 144 | 258 184 138

1 12 102 342 300 93 15 253 60 189 10 224 | 197 41 8 0 204 191 196
14 109 | 217 76 79 72 334 0 95 41 0 0 0 0 0 0 0 0
15 132 99 266 9 152 | 242 6 85 0 151 | 187 | 301 | 105 | 265 89 6 77
16 142 354 72 118 158 257 30 153 3 186 206 162 210 81 65 12 187
17 155 114 83 194 147 133 0 87 20 9 217 264 40 121 90 155 15 203
19 255 331 | 260 31 156 9 168 163 11 47 341 130 | 214 144 | 244 5 167
21 28 112 301 187 119 302 31 216 22 160 59 10 183 | 228 30 30 130
22 0 0 0 0 0 0 105 0 42 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 1 249 205 79 192 64 162 6 197
24 0 0 0 0 0 0 0 0 5 121 102 175 131 46 264 86 122
0 106 | 205 | 68 207 | 258 | 226 | 132 | 189 21 16 109 | 328 | 132 | 220 | 266 | 346 96 215
1 111 250 7 203 167 35 37 4 20 131 213 283 50 9 143 42 65
2 185 328 80 31 220 213 21 225 21 171 97 103 106 18 109 199 216
4 63 332 280 176 133 302 180 151 43 0 0 0 0 0 0 0 0
5 117 256 38 180 | 243 111 4 236 0 64 30 177 53 72 280 44 25
6 93 161 | 227 186 | 202 265 | 149 117 12 142 11 20 0 189 157 58 47
7 229 267 202 95 218 128 48 179 22 13 188 233 55 3 72 236 130 126
8 177 160 | 200 153 63 237 38 92 17 158 22 316 148 | 257 113 131 178
9 95 63 71 177 0 294 | 122 24 44 0 0 0 0 0 0 0 0

2 10 39 129 106 70 3 127 195 68 1 156 24 249 88 180 18 45 185
13 142 200 | 295 77 74 110 | 155 6 2 147 89 50 203 0 6 18 127
14 225 88 283 | 214 | 229 286 28 101 23 10 170 61 133 168 0 181 132 117
15 225 53 301 77 0 125 85 33 18 152 27 105 122 165 | 304 100 199
17 245 131 184 198 | 216 131 47 96 45 0 0 0 0 0 0 0 0
18 205 240 | 246 117 | 269 163 179 125 0 112 298 289 49 236 38 9 32
19 251 | 205 | 230 | 223 | 200 | 210 | 42 67 3 86 158 | 280 | 157 | 199 | 170 | 125 | 178
20 117 13 276 90 234 7 66 230 2u 4 236 235 110 64 0 249 191 2
24 0 0 0 0 0 0 0 0 11 116 | 339 187 193 | 266 | 288 28 156
25 0 0 0 0 0 0 0 0 22 222 234 | 281 124 0 194 6 58
0 121 276 | 220 | 201 187 97 4 128 46 0 0 0 0 0 0 0 0
1 89 87 208 18 145 94 6 23 1 23 72 172 1 205 | 279 4 27
3 84 0 30 165 166 49 33 162 6 136 17 295 166 0 255 74 141
4 20 275 197 5 108 279 113 220 25 7 116 | 383 96 65 0 111 16 11
6 150 199 61 45 82 139 49 43 14 182 | 312 46 81 183 54 28 181
7 131 | 153 | 175 | 142 | 132 | 166 21 186 47 0 0 0 0 0 0 0 0
8 243 56 79 16 197 91 6 96 0 195 71 270 107 0 325 21 163
10 136 132 281 34 41 106 151 1 2 243 81 110 176 0 326 142 131
11 86 305 | 303 155 162 246 83 216 26 4 215 76 318 | 212 0 226 192 169

3 12 246 231 | 253 | 213 57 345 | 154 22 15 61 136 67 127 277 99 197 98
13 219 341 164 147 36 269 87 24 48 0 0 0 0 0 0 0 0
14 211 212 53 69 115 185 5 167 1 25 194 | 210 | 208 45 91 98 165
16 240 304 44 96 242 249 92 200 27 6 104 | 194 29 141 36 326 140 | 232
17 76 300 28 74 165 215 | 173 32 8 194 | 101 304 174 72 268 22 9
18 244 | 271 77 99 0 143 120 | 235 49 0 0 0 0 0 0 0 0
20 144 39 319 30 113 121 2 172 0 128 222 11 146 | 275 102 4 32
21 12 357 68 158 108 121 142 219 4 165 19 293 153 0 1 1 43
22 1 1 1 1 1 1 0 1 28 19 181 244 50 217 155 40 40 200
25 0 0 0 0 0 0 0 0 21 63 274 | 234 114 62 167 93 205
0 157 332 233 170 | 246 42 24 64 50 0 0 0 0 0 0 0 0

4 1 102 181 | 205 10 235 256 204 | 211 1 86 252 27 150 0 273 92 232
26 0 0 0 0 0 0 0 0 14 236 5 308 11 180 | 104 | 136 32

5 0 205 195 83 164 | 261 219 185 2 29 18 84 147 117 53 0 243 106 118
1 236 14 292 59 181 130 | 100 171 25 6 78 29 68 42 107 6 103
8 194 115 50 86 72 251 24 47 51 0 0 0 0 0 0 0 0
12 231 166 | 318 80 283 322 65 143 30 0 216 159 91 34 0 171 2 170
16 28 241 | 201 182 | 254 295 | 207 210 10 73 229 23 130 90 16 88 199
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21 123 51 267 | 130 79 258 | 161 | 180 13 120 | 260 | 105 | 210 | 252 95 112 26
22 115 | 157 | 279 | 153 | 144 | 283 72 180 24 9 90 135 | 123 | 173 | 212 20 105
27 0 0 0 0 0 0 0 0 52 0 0 0 0 0 0 0 0
0 183 | 278 | 289 | 158 80 294 6 199 1 95 100 | 222 | 175 | 144 | 101 4 73
6 22 257 21 119 | 144 73 27 22 7 177 | 215 | 308 49 144 | 297 49 149
10 28 1 293 | 113 | 169 | 330 | 163 23 31 22 172 | 258 66 177 | 166 | 279 | 125 | 175
11 67 351 13 21 90 99 50 100 25 61 256 | 162 | 128 19 222 | 194 | 108
6 13 244 92 232 63 59 172 48 92 53 0 0 0 0 0 0 0 0
17 11 253 | 302 51 177 | 150 24 207 0 221 | 102 | 210 | 192 0 351 6 103
18 157 18 138 | 136 | 151 | 284 38 52 12 112 | 201 22 209 | 211 | 265 | 126 | 110
20 211 | 225 | 235 | 116 | 108 | 305 91 13 32 14 199 | 175 | 271 58 36 338 63 151
28 0 0 0 0 0 0 0 0 24 121 | 287 | 217 30 162 83 20 211
0 220 9 12 17 169 3 145 77 54 0 0 0 0 0 0 0 0
1 44 62 88 76 189 | 103 88 146 1 2 323 | 170 | 114 0 56 10 199
4 159 | 316 | 207 | 104 | 154 | 224 | 112 | 209 2 187 8 20 49 0 304 30 132
7 7 31 333 50 100 | 184 | 297 | 153 32 33 11 41 361 | 140 | 161 76 141 6 172
8 167 | 290 25 150 | 104 | 215 | 159 | 166 21 211 | 105 33 137 18 101 92 65
14 104 | 114 76 158 | 164 39 76 18 55 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0 0 127 | 230 | 187 82 197 60 4 161
0 112 | 307 | 295 33 54 348 | 172 | 181 7 167 | 148 | 296 | 186 0 320 | 153 | 237
1 4 179 | 133 95 0 75 2 105 34 15 164 | 202 5 68 108 | 112 | 197 | 142
3 7 165 | 130 4 252 22 131 | 141 17 159 | 312 44 150 0 54 155 | 180
12 211 18 231 | 217 41 312 | 141 | 223 56 0 0 0 0 0 0 0 0
8 16 102 39 296 | 204 98 224 96 177 1 161 | 320 | 207 | 192 | 199 | 100 4 231
19 164 | 224 | 110 39 46 17 99 145 6 197 | 335 | 158 | 173 | 278 | 210 45 174
21 109 | 368 | 269 58 15 59 101 | 199 35 12 207 2 55 26 0 195 | 168 | 145
22 241 67 245 44 230 | 314 35 153 22 103 | 266 | 285 | 187 | 205 | 268 | 185 | 100
24 90 170 | 154 | 201 54 244 | 116 38 57 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 37 210 | 259 | 222 | 216 | 135 6 11
0 103 | 366 | 189 9 162 | 156 6 169 14 105 | 313 | 179 | 157 16 15 200 | 207
1 182 | 232 | 244 37 159 88 10 12 36 15 51 297 | 178 0 0 35 177 42
10 109 | 321 36 213 93 293 | 145 | 206 18 120 21 160 6 0 188 43 100
11 21 133 | 286 | 105 | 134 | 111 53 221 58 0 0 0 0 0 0 0 0
9 13 142 57 151 89 45 92 201 17 1 198 | 269 | 298 81 72 319 82 59
17 14 303 | 267 | 185 | 132 | 152 4 212 37 13 220 82 15 195 | 144 | 236 2 204
18 61 63 135 | 109 76 23 164 92 23 122 | 115 | 115 | 138 0 85 135 | 161
20 216 82 209 | 218 | 209 | 337 | 173 | 205 59 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0 0 0 167 | 185 | 151 | 123 | 190 | 164 91 121
1 98 101 14 82 178 | 175 | 126 | 116 9 151 | 177 | 179 90 0 196 64 90
2 149 | 339 80 165 1 253 7 151 38 10 157 | 289 64 73 0 209 | 198 26
4 167 | 274 | 211 | 174 28 27 156 70 12 163 | 214 | 181 10 0 246 | 100 | 140
10 7 160 | 111 75 19 267 | 231 16 230 60 0 0 0 0 0 0 0 0
8 49 383 | 161 | 194 | 234 49 12 115 1 173 | 258 | 102 12 153 | 236 4 115
14 58 354 | 311 | 103 | 201 | 267 70 84 3 139 93 77 77 0 264 28 188
32 0 0 0 0 0 0 0 0 39 7 149 | 346 | 192 49 165 37 109 | 168
0 7 48 16 52 55 25 184 45 19 0 297 | 208 | 114 | 117 | 272 | 188 52
1 41 102 | 147 11 23 322 | 194 | 115 61 0 0 0 0 0 0 0 0
12 83 8 290 2 274 | 200 | 123 | 134 0 157 | 175 32 67 216 | 304 10 4
1 16 182 47 289 35 181 | 351 16 1 20 8 137 37 80 45 144 | 237 84 103
21 78 188 | 177 32 273 | 166 | 104 | 152 17 149 | 312 | 197 96 2 135 12 30
22 252 | 334 43 84 39 338 | 109 | 165 62 0 0 0 0 0 0 0 0
23 22 115 | 280 | 201 26 192 | 124 | 107 1 167 52 154 23 0 123 2 53
33 0 0 0 0 0 0 0 0 3 173 | 314 47 215 0 77 75 189
0 160 77 229 | 142 | 225 | 123 6 186 41 9 139 | 139 | 124 60 0 25 142 | 215
1 42 186 | 235 | 175 | 162 | 217 20 215 18 151 | 288 | 207 | 167 | 183 | 272 | 128 24
10 21 174 | 169 | 136 | 244 | 142 | 203 | 124 63 0 0 0 0 0 0 0 0
12 11 32 232 48 3 151 | 110 | 153 | 180 0 149 | 113 | 226 | 114 27 288 | 163 | 222
13 234 50 105 28 238 | 176 | 104 98 42 4 157 14 65 91 0 83 10 170
18 7 74 52 182 | 243 76 207 80 24 137 | 218 | 126 78 35 17 162 71
34 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0
0 177 | 313 39 81 231 | 311 52 220 1 151 | 113 | 228 | 206 52 210 1 22
3 248 | 177 | 302 56 0 251 | 147 | 185 16 163 | 132 69 22 243 3 163 | 127
13 7 151 | 266 | 303 72 216 | 265 1 154 43 18 173 | 114 | 176 | 134 0 53 99 49
20 185 | 115 | 160 | 217 47 94 16 178 25 139 | 168 | 102 | 161 | 270 | 167 98 125
23 62 370 37 78 36 81 46 150 65 0 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0 0 0 139 80 234 84 18 79 4 191
0 206 | 142 78 14 0 22 1 124 7 157 78 227 4 0 244 6 211
12 55 248 | 299 | 175 | 186 | 322 | 202 | 144 44 9 163 | 163 | 259 9 0 293 | 142 | 187
15 206 | 137 54 211 | 253 | 277 | 118 | 182 22 173 | 274 | 260 12 57 272 3 148
14 16 127 89 61 191 16 156 | 130 95 66 0 0 0 0 0 0 0 0
17 16 347 | 179 51 0 66 1 72 1 149 | 135 | 101 | 184 | 168 82 181 | 177
21 229 12 258 43 79 78 2 76 45 6 151 | 149 | 228 | 121 0 67 45 114
36 0 0 0 0 0 0 0 0 10 167 15 126 29 144 | 235 | 153 93
15 0 40 241 | 229 90 170 | 176 | 173 39 67 0 0 0 0 0 0 0 0
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Table 5.3.2-3: LDPC base graph 2 ( Hyg ) and its parity check matrices ( Vi,j )
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HBG Vi,j HBG Vi,j
Row | Column i Row | Column i
index index Setindex LS index index Setindex LS
1 J 0 1 2 3 4 5 6 7 | J 0 1 2 3 4 5 6 7
0 9 174 0 72 3 156 143 145 16 26 0 0 0 0 0 0 0 0
1 117 97 0 110 26 143 19 131 1 254 | 158 0 48 120 134 57 196
2 204 166 0 23 53 14 176 71 5 124 23 24 132 43 23 201 173
0 3 26 66 0 181 35 3 165 21 17 11 114 9 109 | 206 65 62 142 195
6 189 71 0 95 115 40 196 23 12 64 6 18 2 42 163 35 218
9 205 | 172 0 8 127 | 123 13 112 27 0 0 0 0 0 0 0 0
10 0 0 0 1 0 0 0 1 0 220 | 186 0 68 17 173 | 129 | 128
11 0 0 0 0 0 0 0 0 18 6 194 6 18 16 106 31 203 211
0 167 27 137 53 19 17 18 142 7 50 46 86 156 142 22 140 | 210
8 166 36 124 156 94 65 27 174 28 0 0 0 0 0 0 0 0
4 253 48 0 115 104 63 3 183 0 87 58 0 35 79 13 110 39
5 125 92 0 156 66 1 102 27 19 1 20 42 158 138 28 135 124 84
1 6 226 31 88 115 84 55 185 96 10 185 156 154 86 41 145 52 88
7 156 | 187 0 200 98 37 17 23 29 0 0 0 0 0 0 0 0
8 224 185 0 29 69 171 14 9 1 26 76 0 6 2 128 196 117
9 252 3 55 31 50 133 180 167 20 4 105 61 148 20 103 52 35 227
11 0 0 0 0 0 0 0 0 11 29 153 104 141 78 173 114 6
12 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 0
0 81 25 20 152 95 98 126 74 0 76 157 0 80 91 156 10 238
1 114 114 94 131 106 168 163 31 21 8 42 175 17 43 75 166 122 13
8 44 117 99 46 92 107 47 3 13 210 67 33 81 81 40 23 11
2 4 52 110 9 191 | 110 82 183 53 31 0 0 0 0 0 0 0 0
8 240 114 108 91 111 142 132 155 1 222 20 0 49 54 18 202 195
10 1 1 1 0 1 1 1 0 22 2 63 52 4 1 132 163 126 44
12 0 0 0 0 0 0 0 0 32 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 23 106 0 156 68 110 52 5
1 8 136 38 185 120 53 36 239 23 3 235 86 75 54 115 132 170 94
2 58 175 15 6 121 174 48 171 5 238 95 158 134 56 150 13 111
4 158 113 102 36 22 174 18 95 33 0 0 0 0 0 0 0 0
5 104 72 146 124 4 127 111 110 1 46 182 0 153 30 113 113 81
3 6 209 123 12 124 73 17 203 159 2a 2 139 153 69 88 42 108 161 19
7 54 118 57 110 49 89 3 199 9 8 64 87 63 101 61 88 130
8 18 28 53 156 128 17 191 43 34 0 0 0 0 0 0 0 0
9 128 186 46 133 79 105 | 160 75 0 228 45 0 211 128 72 197 66
10 0 0 0 1 0 0 0 1 25 5 156 21 65 94 63 136 194 95
13 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0
0 179 72 0 200 42 86 43 29 2 29 67 0 90 142 36 164 146
4 1 214 74 136 16 24 67 27 140 7 143 137 100 6 28 38 172 66
11 71 29 157 101 51 83 117 180 26 12 160 55 13 221 100 53 49 190
14 0 0 0 0 0 0 0 0 13 122 85 7 6 133 145 161 86
0 231 10 0 185 40 79 136 121 36 0 0 0 0 0 0 0 0
1 41 44 131 138 140 84 49 41 0 8 103 0 27 13 42 168 64
5 5 194 121 142 170 84 35 36 169 27 6 151 50 32 118 10 104 193 181
7 159 80 141 | 219 137 103 132 88 37 0 0 0 0 0 0 0 0
11 103 48 64 193 71 60 62 207 1 98 70 0 216 106 64 14 7
15 0 0 0 0 0 0 0 0 28 2 101 111 126 212 77 24 186 144
0 155 129 0 123 109 47 7 137 5 135 168 110 193 43 149 46 16
5 228 92 124 55 87 154 34 72 38 0 0 0 0 0 0 0 0
6 7 45 100 99 31 107 10 198 172 0 18 110 0 108 133 139 50 25
9 28 49 45 222 133 155 | 168 124 29 4 28 17 154 61 25 161 27 57
11 158 184 148 | 209 139 29 12 56 39 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 2 71 120 0 106 87 84 70 37
1 129 80 0 103 97 48 163 86 5 240 154 35 44 56 173 17 139
5 147 186 45 13 135 125 78 186 30 7 9 52 51 185 104 93 50 221
7 7 140 16 148 105 35 24 143 87 9 84 56 134 176 70 29 6 17
11 3 102 96 150 108 47 107 172 40 0 0 0 0 0 0 0 0
13 116 143 78 181 65 55 58 154 1 106 3 0 147 80 117 115 | 201
17 0 0 0 0 0 0 0 0 31 13 1 170 20 182 139 148 189 46
0 142 118 0 147 70 53 101 176 41 0 0 0 0 0 0 0 0
8 1 94 70 65 43 69 31 177 169 0 242 84 0 108 32 116 110 179
12 230 152 87 152 88 161 22 225 22 5 44 8 20 21 89 73 0 14
18 0 0 0 0 0 0 0 0 12 166 17 122 | 110 71 142 | 163 | 116
1 203 28 0 2 97 104 | 186 | 167 42 0 0 0 0 0 0 0 0
8 205 132 97 30 40 142 27 238 2 132 165 0 71 135 105 163 46
9 10 61 185 51 184 24 99 205 48 33 7 164 | 179 88 12 6 137 173 2
11 247 178 85 83 49 64 81 68 10 235 124 13 109 2 29 179 106
19 0 0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 0
0 11 59 0 174 46 111 125 38 0 147 173 0 29 37 11 197 184
1 185 104 17 150 41 25 60 217 2 12 85 177 19 201 25 41 191 135
10 6 0 22 156 8 101 174 | 177 208 13 36 12 78 69 114 162 193 141
7 117 52 20 56 96 23 51 232 44 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 1 57 77 0 91 60 126 157 85
0 11 32 0 99 28 91 39 178 35 5 40 184 157 165 137 152 167 225
7 236 92 7 138 30 175 29 214 11 63 18 6 55 93 172 181 175
11 9 210 174 4 110 116 24 35 168 45 0 0 0 0 0 0 0 0
13 56 154 2 99 64 141 8 51 0 140 25 0 1 121 73 197 178
21 0 0 0 0 0 0 0 0 36 2 38 151 63 175 129 154 167 112
1 63 39 0 46 33 122 18 124 7 154 | 170 82 83 26 129 179 106
12 3 111 93 113 217 122 11 155 122 46 0 0 0 0 0 0 0 0
11 14 11 48 109 131 4 49 72 10 219 37 0 40 97 167 181 154
22 0 0 0 0 0 0 0 0 37 13 151 31 144 12 56 38 193 114
13 0 83 49 0 37 76 29 32 48 47 0 0 0 0 0 0 0 0
1 2 125 112 113 37 91 53 57 38 1 31 84 0 37 1 112 157 42
8 38 35 102 143 62 27 95 167 5 66 151 93 97 70 7 173 41
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13 222 | 166 26 140 47 127 | 186 | 219 11 38 190 19 46 1 19 191 | 105
23 0 0 0 0 0 0 0 0 48 0 0 0 0 0 0 0 0
1 115 19 0 36 143 11 91 82 0 239 93 0 106 | 119 | 109 | 181 | 167
6 145 | 118 | 138 95 51 145 20 232 39 7 172 | 132 24 181 32 6 157 45

14 11 3 21 57 40 130 8 52 204 12 34 57 138 | 154 | 142 | 105 | 173 | 189
13 232 | 163 27 116 97 166 | 109 | 162 49 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 2 0 103 0 98 6 160 | 193 78
0 51 68 0 116 | 139 | 137 | 174 38 40 10 75 107 36 35 73 156 | 163 67

15 10 175 63 73 200 96 103 | 108 | 217 13 120 | 163 | 143 36 102 82 179 | 180
11 213 81 99 110 | 128 40 102 | 157 50 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 1 129 | 147 0 120 48 132 | 191 53
1 203 87 0 75 48 78 125 | 170 21 5] 229 7 2 101 47 6 197 | 215

16 9 142 | 177 79 158 9 158 31 23 11 118 60 55 81 19 8 167 | 230
11 8 135 | 111 | 134 28 17 54 175 51 0 0 0 0 0 0 0 0
12 242 64 143 97 8 165 | 176 | 202

5.3.3 Channel coding of small block lengths

The bit sequence input for a given code block to channel coding is denoted by Cor€1oCprCaoe 5 Oy ,where K s

the number of bits to encode. After encoding the bits are denoted by dU’dl’d2""’dN -1

5.3.3.1 Encoding of 1-bit information

For K=1 , the code block is encoded according to Table 5.3.3.1-1, where N:Qm and Qm is the modulation
order for the code block.

Table 5.3.3.1-1: Encoding of 1-bit information

< Encoded bits dyd;,d,,...0dy
1 )

: [y y]

- [cp yxx]

° [C, yXXXX ]

8 [CO YXXXXXX]

The "x" and "y" in Table 5.3.3.1-1 are placeholders for Clauses 6.3.1.1, 6.3.2.5.1, 6.3.2.6.1 of [4, TS 38.211] to
scramble the information bits in a way that maximizes the Euclidean distance of the modulation symbols carrying the
information bits.

5.3.3.2 Encoding of 2-bit information

For K=2 , the code block is encoded according to Table 5.3.3.2-1, where C2:(C0+C1)m0d2 s NZBQm ,and

Qm is the modulation order for the code block.

Table 5.3.3.2-1: Encoding of 2-bit information

Q, Encoded bits 90012y,

1 [c,c,6,]

2 [€4€,€,C4C,C, ]

4 [c €, XX C,¢, XX C,C, XX]

6 [cpC, XXXX €,C) XXXX €,C) XXXX]

8 [C,€, XX X XXX C,0g XX XX XX C,C, X XX X X X]

The "x" in Table 5.3.3.2-1 are placeholders for Clause 6.3.1.1 of [4, TS 38.211] to scramble the information bits in a
way that maximizes the Euclidean distance of the modulation symbols carrying the information bits.
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5.3.3.3 Encoding of other small block lengths
K-1
d= z ¢, M; , |mod2 )
For 3=<K<I1 , the code block is encoded by k=0 , where i=0,1,--,N-1 , N=32
and ik represents the basis sequences as defined in Table 5.3.3.3-1.

Table 5.3.3.3-1: Basis sequences for (32, K )code

£
£
;3
53
5
53
:3
53
§

P |O|O|O|0O|0|0|0|0(0|0O|:

M;,0
1

NIRRT
o |o|r|o|o|r|r|o|o|k|k|:
R |k|lolo|r|lo|k|r|lo|r|o|S
o |[k|k[k|lo|lo|r|k|k|lo|o]
o |[k|kR[k|k|r|lo|lolo|o|o|:
N e = Y =1 =1 =1 =1F
= |o|lk|k|lo|lk|r|olo|lo|o]:
o |[o|o|k|kr|k|o|k|kr|lo|o]:
R |k|r|lo|r|lo|o|olr|r|o]:
[N [ [T IR IR PG PR FER RN AN

P WO WONOONINNONIONIEANWNINNENONORIOR|INRFRPORODR(ARPRWEINRP|IPRPIOR(O|ONO|IO|RAWIN|FRL|O| =
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5.4 Rate matching

54.1 Rate matching for Polar code

The rate matching for Polar code is defined per coded block and consists of sub-block interleaving, bit collection, and

dpd,dydy

bit interleaving. The input bit sequence to rate matching is . The output bit sequence after rate

matching is denoted as fofvlo ol

54.1.1 Sub-block interleaving

d,d,,d

The bits input to the sub-block interleaver are the coded bits ~0°"1’ pnlis . The coded bits dyd;, ... dy s

- dare

divided into 32 sub-blocks. The bits output from the sub-block interleaver are denoted as YoJpYpeodyr generated
as follows:

for N=0 ¢ N-1
i=32n/N|
Jn|=Pli|x|N/32)+mod(n,N/32)
Yo=dy,
end for
where the sub-block interleaver pattern P (1) is given by Table 5.4.1.1-1.

Table 5.4.1.1-1: Sub-block interleaver pattern Pl

il P ] P i BT i P[] i pW i P[] ] P i Pl
0 0 4 3 8 8 12 10 16 12 20 14 24 24 28 27
1 1 5 5 9 16 13 18 17 20 21 22 25 25 29 29
2 2 6 6 10 9 14 11 18 13 22 15 26 26 30 30
3 4 7 7 11 17 15 19 19 21 23 23 27 28 31 31

_y _
The sets of bit indices <@ and @F  are determined as follows, where K | "PC  and Q are defined in
Clause 5.3.1

AN
QF,tmp:ﬂ
if E<N
if KI/IE<7/16 __ puncturing

for =0 {; N-E-1

AN _AN [ \l
QF,tmp_QF,tmpUlJ[nJ,\ ;

end for

it E=3N/4

Qr.p=QF.mpUl0,1,....[3N/4=E[2]-1]

>

else

QF mp=QF.mpY 0.1,..,[IN/16—E/4]-1]

>

end if
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else  -- shortening

for N=E , N-1

AN _AN (]
QF,tmp_QF,tmpUl‘”nM

end for
end if
end if
=N N-1{AN .
Qr,mp=Qo [QF,zmp"

o . K+n . o
Q comprises ( PC) most reliable bit indices in Ql,tmp

Qr=Q,7'(Q}¢

b

54.1.2 Bit selection

3GPP TS 38.212 V17.5.0 (2023-03)

The bit sequence after the sub-block interleaver YoYiJp»Iv-1 from Clause 5.4.1.1 is written into a circular buffer

of length N

Denoting by E  the rate matching output sequence length, the bit selection output bit sequence &k ,

k=0,12,...,E-1 , is generated as follows:
if E=N  _ repetition

for k=0 ¢ E-1

€= Yimod(k,N)
end for
else
it K/E<7/16 . puncturing

for k=0 o E-1

€= YNk
end for
else  -- shortening

for k=0 o E-1

=Yk
end for
end if
end if
5.4.1.3 Interleaving of coded bits
(PN e

The bit sequence ~0"172"*

3GPP
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If Iy, =1

Denote I as the smallest integer such that

k=0 .
for =0 o T-1
for J=0 o T—1-i

if k<E

else

v, =<NULL>(L

>

end if
k=k+1
end for

end for

k=0 :
for J=0 o T-1
for 1=0 o T_l_j

WJ¢6NLEL>&C

if
fi=vi
k=k+1
end if
end for
end for

else

for =0 o E-1

fi=e

>

end for

end if

The value of E  is no larger than 8192.

3GPP
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5.4.2 Rate matching for LDPC code

The rate matching for LDPC code is defined per coded block and consists of bit selection and bit interleaving. The input

bit sequence to rate matching is Ay dyy -y . The output bit sequence after rate matching is denoted as
fo)flrfz)---:fE_l
5421 Bit selection

dy,d,,d

The bit sequence after encoding """
for the r -th coded block, where N is defined in Clause 5.3.2.

d

N-1  from Clause 5.3.2 is written into a circular buffer of length Nfb

Forthe r -th code block, let Ncb:N if ILBRM =0 and Ncb:mm(N’ Nref ] otherwise, where
3 TBS, o
ref — . —
C-Rypru RLBRM_2/3 , TBS g is determined according to Clause 6.1.4.2 in [6, TS 38.214] for

UL-SCH and Clause 5.1.3.2 in [6, TS 38.214] for DL-SCH/PCH, assuming the following:
For one TB for DL-SCH with PDSCH scheduled by DCI format 4_0/4_1/4_2,
- if the PDSCH is scheduled by DCI format 4_1/4_2,
- maximum number of layers is given by X, where

- if the higher layer parameter maxMIMO-Layers of pdsch-ConfigMulticast is configured, X is given by
that parameter;

- otherwise, X equals to 1;

- if the higher layer parameter mcs-Table given by a pdsch-ConfigMulticast for at least one common frequency
resource (CFR) is set to 'qam256', maximum modulation order Q,, =8 is assumed for DL-SCH; otherwise a

maximum modulation order Q,, =6 is assumed for DL-SCH;

- if the PDSCH is scheduled by DCI format 4_0,
- maximum number of layers is 1;

- if the higher layer parameter mcs-Table given by a pdsch-ConfigMCCH is set to 'qam256', maximum
modulation order Q,, =8 is assumed for DL-SCH; otherwise a maximum modulation order Q,, =6 is
assumed for DL-SCH,;

- if the higher layer parameter mcs-Table given by a pdsch-ConfigMTCH is set to 'qam256', maximum
modulation order Qm =8 is assumed for DL-SCH; otherwise a maximum modulation order Qm =6is
assumed for DL-SCH;

- Nprg=Nppp 1pry is given by Table 5.4.2.1-1, where the value of Npgp | ppys for DL-SCH is determined
according to the size of the CFR if only one CFR is configured to the UE;

- maximum coding rate of 948/1024;
- Ng=156"np;
- C is the number of code blocks of the transport block determined according to Clause 5.2.2.

For one TB for UL-SCH, or for one TB for DL-SCH/PCH except for DL-SCH with PDSCH scheduled by DCI format
4_0/4_1/4_2,

- maximum number of layers for one TB for UL-SCH is given by X, where

- if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is
configured, X is given by that parameter

3GPP
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- elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured, X is given by the
maximum value of maxRank across all BWPs of the serving cell

- otherwise, X is given by the maximum number of layers for PUSCH supported by the UE for the serving cell
maximum number of layers for one TB for DL-SCH/PCH is given by the minimum of X and 4, where

- if the higher layer parameter maxMIMO-Layers of PDSCH-ServingCellConfig of the serving cell is
configured, X is given by that parameter

- otherwise, X is given by the maximum number of layers for PDSCH supported by the UE for the serving cell

if the higher layer parameter mcs-Table-r17 or mcs-TableDCI-1-2-r17 given by a pdsch-Config for at least one
DL BWP of the serving cell is set to 'qgam1024', maximum modulation order Qm =10 is assumed for DL-SCH,
else if the higher layer parameter mcs-Table or mcs-TableDCI-1-2 given by a pdsch-Config for at least one DL

BWP of the serving cell is set to 'gam256', maximum modulation order Q, =8 is assumed for DL-SCH,;

otherwise a maximum modulation order Qm_G is assumed for DL-SCH;

if the higher layer parameter mcs-Table or mcs-TableTransformPrecoder or mcs-TableDCI-0-2 or mcs-
TableTransformPrecoderDCI-0-2 given by a pusch-Config or the higher layer parameter mcs-Table or
mcs-TableTransformPrecoder given by configuredGrantConfig for at least one UL BWP of the serving cell

is set to 'gam256', maximum modulation order Q, =8 is assumed for UL-SCH; otherwise a maximum

modulation order Qm:6 is assumed for UL-SCH

maximum coding rate of 948/1024;

Nppn=1

n
PRB- "PRB,LBRM s given by Table 5.4.2.1-1, where the value of  PRB,LBRM  for DL-SCH is determined
according to the initial downlink bandwidth part if there is no other downlink bandwidth part configured to the

UE;

N =156 1,5 .

C  is the number of code blocks of the transport block determined according to Clause 5.2.2.

Table 5.4.2.1-1: Value of nPRB,LBRM

Maximum number of PRBs across all configured DL BWPs and UL BWPs of a carrier for DL-

Maximum number of PRBs across all CFRs of a carrier for DL-SCH with PDSCH scheduled by DCI

SCH and UL-SCH, respectively,
2 Mpra, LBR)

format4 0/4 1/4 2

Less than 33 32
33 to 66 66

67 to 107 107
108 to 135 135
136 to 162 162
163 to 217 217
Larger than 217 273

Denoting by E. the rate matching output sequence length for the r -th coded block, where the value of B i
determined as follows:

set J=0

for

r=0 4 C-1

3GPP
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if the r -th coded block is not scheduled for transmission as indicated by CBGTT according to Clause 5.1.7.2
for DL-SCH and 6.1.5.2 for UL-SCH in [6, TS 38.214]

E.=0

>

else

i J=C'~mod(G/[N,-Q,).C"|-1

Er:NL-Qm.

G
N,-Q,C'

5

else
G
1

r LQm[NL_Qm_Cr

>

end if
j=j+1
end if
end for

where

- Nt is the number of transmission layers that the transport block is mapped onto;

- Q, is the modulation order;
- G s the total number of coded bits available for transmission of the transport block;

- C'=C if CBGTI is not present in the DCI scheduling the transport block and €' is the number of
scheduled code blocks of the transport block if CBGTT is present in the DCI scheduling the transport block.

Denote by ™id  the redundancy version number for this transmission ( Wi = 0, 1, 2 or 3), the rate matching

& , k=0,12,...,E-1 , is generated as follows, where kO is given by Table 5.4.2.1-2

™id  and LDPC base graph:

output bit sequence

according to the value of

k=0

j=0 .
while K<E

if d(k0+j}modwfb¢¢ NULL>(

ek:d{k0+j}mochh :
k=k+1
end if
j=j+1

end while
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Table 5.4.2.1-2: Starting position of different redundancy versions, kO

k
rv. 0
id LDPC base graph 1 | LDPC base graph 2
0 0 0
17N, 13N,
1 Z, Z,
66Z, 50Z,
) 3N, p 25N, p
662, | © 50Z, | ¢
56N 43N
3 cb 7 cb 7
66Z, | ¢ 50z, | ¢
5.4.2.2 Bit interleaving
e,e. e e

The bit sequence ~0’"1’"2***“E-1 js interleaved to bit sequence folvlo ol , according to the following, where

the value of Qm is the modulation order.

for J=0 o E/Q,-1

for =0 o Q,~1

fi+j»Qm:ei»E/Qm+j

>

end for

end for

54.3 Rate matching for channel coding of small block lengths
d,,d,,d

The input bit sequence to rate matching is ~“0>"1""2"""

d

N-1_ The output bit sequence after rate matching is denoted as

fofpfyofp ,where E is the rate matching output sequence length. The bit sequence fofvfyfp is
obtained by the following:

for k=0 o E-1

fk_ dkmodN

end for

5.5 Code block concatenation

The input bit sequence for the code block concatenation block are the sequences f k for T'= 0,....C-1 ang
k=0,...,E -1 E
b ) r

, where ~r is the number of rate matched bits for the T -th code block. The output bit sequence

from the code block concatenation block is the sequence % for k=0,...,G-1

The code block concatenation consists of sequentially concatenating the rate matching outputs for the different code
blocks. Therefore,

Set k=0 ang r=0
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while I'<C

set J=0

while J <Er

91y
k=k+1
j=j+1
end while
r=r+1

end while

6 Uplink transport channels and control information

6.1 Random access channel

The sequence index for the random access channel is received from higher layers and is processed according to [4, TS
38.211].

6.2 Uplink shared channel
6.2.1  Transport block CRC attachment

Error detection is provided on each UL-SCH transport block through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. Denote the bits in a transport block delivered to layer

1 by Aoy, 0y, gy -5 0y , and the parity bits by Pos Py>PysP3see 5Py , where A is the payload size and

L' is the number of parity bits. The lowest order information bit by is mapped to the most significant bit of the
transport block as defined in Clause 6.1.1 of [TS38.321].

The parity bits are computed and attached to the UL-SCH transport block according to Clause 5.1, by setting L 0024

bits and using the generator polynomial gCRC24A[D“ if A>3824 ; and by setting L t0 16 bits and using the

|D|

generator polynomial Ierers! otherwise.

The bits after CRC attachment are denoted by bO’bl’bZ’bS" ’ "bB-l , where B=A+L
6.2.2 LDPC base graph selection
For initial transmission of a transport block with coding rate R indicated by the MCS index according to Clause
6.1.4.11in [6, TS 38.214] and subsequent re-transmission of the same transport block, each code block of the transport
block is encoded with either LDPC base graph 1 or 2 according to the following:
if A<292 , orif A<3824 anq R<0.67 , or if R<0.25 , LDPC base graph 2 is used;
- otherwise, LDPC base graph 1 is used,

where A s the payload size as described in Clause 6.2.1.
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6.2.3 Code block segmentation and code block CRC attachment

The bits input to the code block segmentation are denoted by bO ’ bl’ b2’ b3" " bB

in the transport block (including CRC).

-1 where B is the number of bits

Code block segmentation and code block CRC attachment are performed according to Clause 5.2.2.

CrO’Crl’CrZ’CrS""’Cr\:Kr—l}

The bits after code block segmentation are denoted by , where T isthe code block

number and K; is the number of bits for code block number " according to Clause 5.2.2.

When the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is
larger than 1, the value of B is no larger than 3840 if R <0.25 and no larger than 8448 otherwise, where coding rate R
is indicated by the MCS index according to Clause 6.1.4.1 in [6, TS 38.214].

6.2.4 Channel coding of UL-SCH

Code blocks are delivered to the channel coding block. The bits in a code block are denoted by

C.,4C..,C,,C

ro’tri12r2? r3""’Cr[Kr—1}

, where I isthe code block number, and K, is the number of bits in code block

number T . The total number of code blocks is denoted by C  and each code block is individually LDPC encoded
according to Clause 5.3.2.

. . drO’drl’dr2’dr3""’d‘N*l N 1 1 1
After encoding the bits are denoted by r[N=1 | where the values of “'r is given in Clause
5.3.2.
6.2.5 Rate matching
. drO’drl’er’drS""’d [N —1) :
Coded bits for each code block, denoted as rIN~1 | are delivered to the rate match block, where

I is the code block number, and N, is the number of encoded bits in code block number " . The total number
of code blocks is denoted by C  and each code block is individually rate matched according to Clause 5.4.2 by

setting Iy =1 if higher layer parameter rateMatching is set to limitedBufferRM and by setting I gy =0

otherwise, if numberOfSlotsTBoMS is not present in the resource allocation table, or if numberOfSlotsTBoMS is present
in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain
resource assignment field in DCI is equal to 1. When the value of numberOfSlotsTBoMS in the row indicated by the
Time domain resource assignment field in DCI is larger than 1, each code block is individually rate matched per slot
according to Clause 5.4.2 by setting

- I, gpyy= Lif higher layer parameter rateMatching is set to limitedBufferRM and by setting I ; g\, = Ootherwise;
- G as the total number of coded bits available for transmission of the transport block in the slot;

-k as given by Table 5.4.2.1-2 according to the value of I'V,; and LDPC base graph if the slot is the first slot

within the IV slots allocated for the transmission of TB processing over multiple slots, and setting
kOZ(k;)+H +T)mod N ,if the slot is a slot except for the first one within the N slots, where N is the value

of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI, k'0 denotes
the index of starting coded bit in the previous slot within the N slots, H is the total number of coded bits
available for transmission of the transport block in the previous slot within the N slots assuming no UCI

multiplexing, and T denotes the number of skipped filler bits if any in the previous slot within the N slots
according to Clause 5.4.2.1 by assuming no UCI multiplexing.

frO’frl’fVZ’fVS’""fr{E,—lj

After rate matching, the bits are denoted by , where E, is the number of rate matched bits

for code block number r
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6.2.6 Code block concatenation
froyfrl’frz’fry”"fr{E;;\

The input bit sequence for the code block concatenation block are the sequences , for

r=0,...,C=1  and where Er is the number of rate matched bits for the  -th code block.

Code block concatenation is performed according to Clause 5.5.

The bits after code block concatenation are denoted by 909192 93>++:96-1 ,where G is the total number of
coded bits for transmission.

6.2.7 Data and control multiplexing

gUL—SCH gUL—SCH gUL—SCH gUL—SCH glL-sc
Denote the coded bits for UL-SCH as  ~° 171 192 93 g gULSH_y

Denote the coded bits for HARQ-ACK or jointly coded bits for HARQ-ACK and CG-UCI when the high layer
ACK ACK ACK ACK ACK

parameter cg-UCI-Multiplexing is configured, if any, as S I A

CSI-partl _CSl-partl _CSI-partl gCSI-partl CSI-partl

Denote the coded bits for CSI part 1, if any, as  ~° 11 12 *J3 e+ estpant _y
CSl-part2 _CSl-part2 _CSI-part2 _ CSI-part2 gCSl-partZ
Denote the coded bits for CSI part 2, if any, as  ~° 191 »92 93 gttty

Denote the coded bits for CG-UCI without HARQ-ACK, if any, as
CG-UCI _CG-UCI _CG-UCI _CG-UCI CG-UCI

go ,gl ,g2 ,g3 ,---’gGCGfUCI_l.

Denote the multiplexed data and control coded bit sequence as 909192 93>++96-1

NPUSCH 4 JPUScH

Denote | as the OFDM symbol index of the scheduled PUSCH, starting from 0 to " symball , where " symball
is the total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.

k MPUSCH -1 MPUSCH
Denote as the subcarrier index of the scheduled PUSCH, starting from 0 to ¢ , where s is
expressed as a number of subcarriers.

UL-SCH
Denote ! as the set of resource elements, in ascending order of indices k , available for transmission of data in

_ PUSCH

OFDM symbol | for =012+ Nympon=1

UL-SCH (I) :‘q)UL-SCH‘ UL-SCH UL-SCH( ) .
Denote ~ = ! as the number of elements in set ! . Denote ! asthe J -thelementin
(I)UL-SCH

1

UCI
Denote @ as the set of resource elements, in ascending order of indices k , available for transmission of UCI in
_ PUSCH _ uct —|guct uct
OFDM symbol l , for [=0,1,2,...,N symball 1 M) ‘(p’ ‘ as the number of elements in set T1 .
UcIr( . . ucCl
Denote ! () asthe J -thelementin P, . For any OFDM symbol that carriers DMRS of the PUSCH,

‘DUC] =0 (I)UCI :(DUL-SCH
! . For any OFDM symbol that does not carry DMRS of the PUSCH, ! ! .

. Denote

If frequency hopping is configured for the PUSCH,

(1)
- denote I J as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM
symbol(s) carrying DMRS in the first hop;

(2
- denote ! ) as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM
symbol(s) carrying DMRS in the second hop.
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(1)
- denote lesi as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the first hop;

(2)
- denote lesi as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the second
hop;

- if HARQ-ACK is present for transmission on the PUSCH with UL-SCH or if both HARQ-ACK and CG-UCI
are present on the same PUSCH with UL-SCH, let

G K(1)=N,-Q, |G /2N ,-Q, G (2 ):NL-Qm-[GACK/(Z-NL-Qm]]

and ;

- if CSl is present for transmission on the PUSCH with UL-SCH, let

GCSI—partl( 1): NL'Qm' lGCSI_panl/(z'NL'Qm]J

GCSI_pam(2):NL'Qm'[GCSI_paTtI/(z'NL‘Qm)]

>

GEstparz( 1):NL'Qm' [GCSI-panz/(Z.Nme)J - and

GCSI_partz(2):NL'Qm-[GCSI_pmz/(Z'NL‘Qm)]

>

- if CG-UCI is present for transmission on the PUSCH with UL-SCH and without HARQ-ACK, let
- GO NL=N Qe G 2N Qu) S and G 2)=N Q[ GHT[2:N - Q,
- if only HARQ-ACK and CSI part 1 are present for transmission on the PUSCH without UL-SCH, let

G** () =min(N, Q, {G**/(2°N, Q)| , M,N, Q,)

b

GACK(Z):GACK—GACK(l)

5

GCSl—partl(l):M 1'NL'Qm_GACK( 1) and

GCSI-partl (2 ): GCSI-panl_ GCSI—partl ( 1 )

- if HARQ-ACK, CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let

G** (1) =min(N, Q, {G**/(2:N, Q)] , M, N, Q)

GACK(Z):GACK_GACK(1> ;
- if the number of HARQ-ACK information bits is more than 2,

GEstPrt( 1):mm(NL'Qm'[GCSLpam/(Z'NL'QmJJ,Ml'NL'Qm—GACK(1)) ; otherwise
G (1) =min(N, Q, (G (2N, Q)| , M, N, Q- G 1)

rvd

GCSI-partl ( 2 ) — GCSI-panl _ GCSI-partl ( 1 )

CSI-part2 _ . . _ ~CSl-partl
G (1) =MN;-Q,-G (1> if the number of HARQ-ACK information bits is no more than 2, and

GCSI'P“Q( 1):M N L'Qm—GACK( 1)_GCSI-pam<1 ) otherwise; and

CSI-part2 _ . . _ CSI-partl
G (2)_M »NpQu=G (2) if the number of HARQ-ACK information bits is no more than 2, and
G 2)=M y N Q-G (216 2) i

- if only CSI part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let
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Gestn(7) :rnin(NL Q. _{GCSI-parIl /(2-N, .Qm)J ,M N, Q, - G~ (1))

>

GCSI-partl ( 2>: GCSI-panl_ GCSI—partl ( 1 )

>

GCSl—panZ( 1):M 1'NL'Qm—GCSI_pam(1 ) . and

GCSI-parQ(z): M z'NL'Qm _GCSI-parll ( 2)

>

PUSCH _ PUSCH PUSCH
- et N hop =2 , and denote Nsyrnb,hop<1) , N symb,hop(z)

the first and second hop, respectively;

as the number of OFDM symbols of the PUSCH in

- Ny is the number of transmission layers of the PUSCH;

Qm is the modulation order of the PUSCH;

PUSCH |
symb,hop -1

UCI (4|

MY M
1=0 N

bl

PUSCH PUSCH
Neymhop 1+ symb hop

D ]

_ pyPUSCH |
- I= Nwmhyhm" 1

2-1

N, (D-1

M= S ME)

- ="

If frequency hopping is not configured for the PUSCH,

(1)
- denote I J as the OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM
symbol(s) carrying DMRS;

I(l)

- denote CSI asthe OFDM symbol index of the first OFDM symbol that does not carry DMRS;

- if HARQ-ACK is present for transmission on the PUSCH or if both HARQ-ACK and CG-UCI are present on the
ACK
G

GACK(l)
same PUSCH with UL-SCH, let -

CSl-partl CSI-partl CSl-part2 CSl-part2
G (1)=67" G (1)=6"T

- if CSI is present for transmission on the PUSCH, let and ;
- if CG-UCI is present for transmission on the PUSCH without HARQ-ACK, let GCG*UCI ( 1): GCG*UCI;

NPUSCH ( 1): NPUSCH

and symb,hop symball

The multiplexed data and control coded bit sequence 90919293961 is obtained according to the following:

Step 1:

go DU =S [=0,12,.., N~ L
gog MW =@ 120,12, N~ L
Gop PP =P 1=0,1,2,.., Nopme i1

—ci | = uct _ PUSCH
Set M (1) _|CD’ |for 1_0’1’2""’Nsymbja“_1
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if the number of HARQ-ACK information bits to be transmitted on PUSCH is 0, 1 or 2 bits and without CG-UCI
the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to Clause

6.3.2.4.2.1, by setting OACK :2;

ACK
denote Cni as the number of coded bits for potential HARQ-ACK transmission using the reserved resource
elements;

G2 (1) =N, Q, .[GACK /(2 ‘N, Qm)J

if frequency hopping is configured for the PUSCH, let ™ v and
Gui (=N, Q, '{GrﬁdCK /(2 N, Qm)} .
GACK (1) _GACK
if frequency hopping is not configured for the PUSCH, let ~'rd A I
= rvd
denote D, as the set of reserved resource elements for potential HARQ-ACK transmission, in OFDM symbol
_ PUSCH
I ,for 1_0’1!2""’N5ymb,all_1
ACK (1) _
Set mcount( 1)_0 ;
ACK () _
Set mcount(2)_0 ;
= vd _ PUSCH
(DII'V :ﬂ fOF 1—0,1,2,...,NsymeaH_1
) PUSCH
for =1 o Nuop
="
ACK -+ ACK (=
while mcount(l) < Grvd (l)

M) >0
if

count m

¢ Gua ()= mgun () =M (1) N, Q
d=1 .

RE _ p s UL-SCH
mcount _Msc ( I) .
)

end if

i G (- meen () <M ()N, Q,

count

count

d =| M2 (1) N, Q, /(G ()~ mik )|

>

', = (G2 () - miX @) /(N, Q)] |

5

end if

, RE g
for J=0 o Mecount

q_)lrvd :q—)lrvd U{ q_)IUL-SCH (J d)}
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S (= mK 1}V Q,

count count

end for
end if
I=1+1
end while
end for
else

oM=g . 1=0,12,..,Noyi-1

or symb all
end if
20 (1|_ |
Denote MSC’ Wd[‘l‘] _|CD’ | as the number of elements in
Step 2:

= rvd
(DI

3GPP TS 38.212 V17.5.0 (2023-03)

if HARQ-ACK is present for transmission on the PUSCH and the number of HARQ-ACK information bits is more than
2 or if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH,

ACK _
Set mcoum( 1) =0 ;
ACK _
Set mcount(z) =0 ;
ACK _ 0
Set mcount,all_
. PUSCH
for =1 o Nhop

1=1"

>

MY (1) >0
if

y GACK(i)_ mACK(l) MUCI( ) N, Q,

count

d=1

>

MUCI(I)'

5

count
end if

ACK ey _ ACK UcCI .
lf G (l) mcount(1)<M (l) NL Qm

d =M (1) N, Q, (G (i)- mik ()|

mRE [(GACK() ACK( )(N Qm)

count COUHI

3GPP



Release 17 45

end if

_ RE g
for J=0 o Meount

k=®(jd)

for V=0 o NL'Qm_l

—  _ ACK
i,k,v=9ncx

count, all

ACK _ ACK
mcount,all - mcount,all

+1

ACK(.

mCOl.lHt 1 ): mACK ( .

count 1

J+1

>

end for

end for

1,tmp

(T)UCI =0 .

_ RE g
for J =0 to Meount

Tucl _Fuc
O - =P

1,tmp 1,tmp

ud’(jd)

>

end for

(T)IUCI :(T);JCI \(T)UCI

Ltmp .
b

T ULSCH _ T UL-SCH | & UCI
D, =, \ D
b

MSlCJCI (l) :|CT)IUCI| '

]

MSlCJL»SCH ( l) :| D lUL-SCH| .

>

end if
[=1+1
end while

end for

end if

Step 2A:

If CG-UCI is present for transmission on the PUSCH without HARQ-ACK,

Set m<¢-UC! (1 |=0;

count

Set mCC-UCt (2):0;

count

CG-UCI =0:
count,all — V>

Setm
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. P H
fori=1to N hol;SC

CG-UCI ;| _ ~CG—UCI
count (1 J <G (l)

while m
it MY (1]>0
it GOV (i)-mSS Y= MY .N,. Q.
d=1;
My, =M [1;

end if

if GCG—UCI(I-)_mCG—UCI(1)<M§£CI(I).NL.Qm

count

d [MUCI( ).NL.Qm/(GCGfUCI(l-)_mSOGu;tUCI(l-))j;

M= (G~ (1) =meg ! il]/[N 1. Qu T
end if
for j=0to m‘ifm—1

k=dY (j.d);

forv=0to N,.Q,—1

CG-UCI

gIkV_g CG— U(,l K}

CG-UCI ____CG— UCI+1
count , all _mcount all

o i =mn " i+ 15

end for

end for

e =3

for j=0to m?_;um— 1
oo =00 VD (j.d);

end for
D=0 Dy
(’DIUL—SCH :cblUL—SCH{ o Z)}Lﬁp;
MUCI _‘(DUCI
MSLLL—SCH (”:|(bIUL—SCH|;

end if
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1=1+1;
end while
end for
end if
Step 3:

if CSI is present for transmission on the PUSCH,

mCSI—partl ( 1): 0

Set count ;

mCSI—partl ( ) ): 0

Set count ;

CSl-partl __ 0
Set countall —

for =1 o

end while
CSl-partl / . CSl-partl .
while  Mcount ()<G (1)

o M) - M? _(1)>0

sc, rvd

GO (j) - mES i) (M2 (1) - M2, (1)) N, Q,

. count
if

d=1

>

m?olint :MSLCJCI (l) - Msac),rvd (l)

end if

G- ey < (M2 (1)- 12, (1) N,

d :[(MSLCJCI(I) - M® (l)) ‘N, .Qm/(GCSI-panl(i)_ mCSI-Partl(i))J

sc, rvd count

>

count count

mRE = [( GESHpartd () _ pyCSLpant ))/(NL.Qm]]

>

end if

= A UCI \ g rvd
Dr™ =P Y\ P

>

_ RE 4
for J=0 o Meount
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k=™ () d),

for V=0 o N Q,~1

- ___CSl-partl
gl’k’v_g CSI-partl

mcounl, all

CSI-partl __ _CSI-partl

count,all — " count,all +1

m

CSI—panl( .)_ CSI—pan1< .>+1

count ~— "“count 1 ;

end for

end for

~UCT
q)l,tmp =0 .

>

_ RE g
for J=0 o Mcount

D =0l VO™ (j-d) |

end for

q_)IUCI :CT);JCI \(T)UCI

Litmp .
b

TUL-SCH _ 3, ULSSCH | ¥ UCI
D, =, \ Dy
b

MSLCICI (l) :|(T);Jc1|.

>

M SLCIL»SCH ( l) :| (T)IUL-SCH| '

>

end if

[=1+1

end while

end for

mCSI—paItZ ( 1 ): 0

Set count ;
s MOE(2)=0
Set Memtall =0
for =1 o N E(IJJPSCH
I:lgél
while _:gCI(I) <0
[=1+1
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end while

While EOSUII-l[t)artZ ( . ) < GCSI-partZ ( i )

L M) >0
if

- GCSI—partZ (i)- mCSl—partZ(l-) ZMSECI(I) 'NL Q

count m

end if

m

" GCSI-panz (i)- mCSI—panZ(l-) <MSLCJCI(I) 'NL Q

count
1

d :[MSICJCI(I) ‘N, .Qm/(GcsI-panz(l-)_ mCSl-parQ(l.))j

count .
b

mRE = [( GOSHpar () pyCSpar )J/(NL'QmH

count count

end if

RE
for J=0 to Moun~ 1

k=0 (jd)

for V=0 o NQ,-1

- ___CSl-part2
gl’ k,v™— ngSI-panZ

count, all

CSI-part2 _ _ CSl-par

2
count,all ~ ""*count,all +1

=t 1

end for

end for

. RE _q
for JZO to Meount

A UCl __ 5 UCI A UCL( -
q)l,tmp _(I)I,tmp Uq)[ (] d) .

bl

end for
(T)UCI _(T)UCI \(T)UCI
[

Litmp .
bl

T UL-SCH _ 7, ULSSCH | T UCI
D, =, \ D
b

MSLCJCI (l) :|(T)IUCI| .

>
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MSEL»SCH ( l) :|q_)IUL-SCH| '

5

end if
[=1+1

end while
end for

end if

Step 4:
if UL-SCH is present for transmission on the PUSCH,

UL-SCH _ 0
Set count ;

PUSCH
for =0 o Nempar—1

. MSLCJL-SCH (l) >0

for J=0 o M

v=0 o NpQ,-1

to

_ __ UL-SCH
9i,k,v=9,ur-scu

count 5

UL-SCH_ UL—SCH+ 1

mcount — "count

end for
end for
end if
end for

end if

Step 5:

if HARQ-ACK is present for transmission on the PUSCH without CG-UCI and the number of HARQ-ACK information
bits is no more than 2,

ACK _
Set mcount(l)_o ;
ACK _
Set mcount(z)_o ;
ACK =0
Set mcoum,all_
) PUSCH
for =1 o Nuop
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1=1"

>

while Meounel1)<G™ (1)

M® (I)>0

1f sc, rvd

count sc, rvd

¢ G- myn () =M (1) N, Q,

=1 .
mg)F;nt :quc),rvd(l) ;
end if

£ G- mi () <MY L, (1) N, Q,

d =12 (1) N, Q, /(6" @) m%@))|

mi, =G 1)-mA (1), Q,

count count

end if

. RE -1
for J =0 to mcount

k=0 (jd).

for V=0 o N Q-1

- _ ACK
9k, v=9, acx

count, all

ACK _ ACK o
mcount,all - mcount,all

S = 41
end for
end for
end if
[=1+1
end while

end for

end if

Step 6:

set (=0 ;
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PUSCH
for [=0 to Nsymb,all -1

for J=0 1o M (1) -1

k :(DIUL-SCH(J-)

>

for V=0 o NL'Qm_l

979 kv ,
t=t+1
end for
end for
end for

6.3 Uplink control information
6.3.1 Uplink control information on PUCCH

The procedure in this clause applies to PUCCH formats 2/3/4.

The following clauses 6.3.1.2, 6.3.1.3 and 6.3.1.5 apply regardless of whether the higher layer parameter uci-
MuxWithDiffPrio is configured or not. The following clauses 6.3.1.1, 6.3.1.4 and 6.3.1.6 apply by assuming uci-
MuxWithDiffPrio is not configured, or uci-MuxWithDiffPrio is configured and the UCIs for transmission on a PUCCH
are of the same priority index, unless stated otherwise.

If the UE is configured with a PUCCH-SCell, uci-MuxWithDiffPrio is replaced by uci-
MuxWithDiffPrioSecondaryPUCCHgroup for the secondary PUCCH group in this clause.

6.3.1.1 UCI bit sequence generation
6.3.1.1.1 HARQ-ACK/SR only

If only HARQ-ACK bits are transmitted on a PUCCH, the UCI bit sequence Q0,15 d2: A3 AA-1 g determined by
3 ACK - ACK _ _ACK aACK’aACK’m, ~ ACK
setting a4 =0 or 1=0,1,..,0 L and A=0""  where the HARQ-ACK bit sequence ! oK1

is given by Clause 9.1 of [5, TS38.213].

If only HARQ-ACK and SR bits are transmitted on a PUCCH, the UCI bit sequence o>y, 35 A3 Apey g
~ ACK

— . ACK ~SR ACK ACK ACK SR
. . a. =o. = - = = + + -
determined by setting “1 ¢ for ! 0,1,..,0 1, a;=0;"guex for 1 =O77,0 L...O o 1, and
~ACK , 5‘1ACK,'“, 5‘ACK

A=0"" +0™ \here the HARQ-ACK bit sequence °
~SR ~SR SR
08,0 0

0™-1 is given by Clause 9.2.5.1 of [5, TS 38.213].

0"-1 s given by Clause 9.1 of [5, TS 38.213],

and the SR bit sequence
6.3.1.1.2 CSl only

If cqi-BitsPerSubband is configured, this Clause 6.3.1.1.2 applies by taking Subband CQI as Subband differential CQI
and replacing the corresponding number of bits 2 by 4.

The bitwidth for PMI of codebookType=typel-SinglePanel with 2 CSI-RS ports is 2 for Rank=1 and 1 for Rank=2,
according to Clause 5.2.2.2.1 in [6, TS 38.214].

The bitwidth for PMI of codebookType=typel-SinglePanel with more than 2 CSI-RS ports is provided in Tables

(v, N,) 4 (0,0,)

6.3.1.1.2-1, where the values of are given by Clause 5.2.2.2.1 in [6, TS 38.214].
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Table 6.3.1.1.2-1: PMI of codebookType=typel-SinglePanel

X1 for wideband PMI

Information field X2 for wideband

Information field PMI
or per subband PMI
( by ) , b
L3
codebookMode=1 codebookMode=2 codebookMode=1 | codebookMode=2
N O,
Rank = 1 with >2 [log, N,O,] 2
CSI-RS ports, ( > ( ’ N/A 2 4
N,>1 [log, N,O, | ) 2 N,O, ]
)
Rank = 1 with >2 [logz Nlol] N,0
CSI-RS ports, | ’ [log,| —=|] N/A 2 4
N,=1 |log, Nzoz]) ( , 0)
Rank=2 with 4 ([logz N,O ] N,0,
CSI-RS ports, [log, | 1 1 3
N,=1 [log, N,0, ]) 2] o)
. log, 1
Rank=2 with >4 [logz N,O ] 2
CSI-RS ports, ( ( ’ 2 1 3
N,>1 [log, N,O, | ) log N,O,
27y :
Rank=2 with >4 [logz Nlol] N,0
CSI-RS ports, ( ’ [log, ] 2 1 3
N,=1 |log, Nzoz]) ( , 0)
Rank=3 or 4,
with 4 CSI-RS ([logz NO,| [log, N,O,] ) 0 1
ports ’
Rank=3 or 4,
with 8 or 12 CSI- ([Ing Nlo1] [Ing Nzoz] ) 2 1
RS ports ’
Rank=3 or 4, | N0, }
with >=16 CSI- 0g, — 2 1
RS ports ( , “ng NZOZ] )
Rank=5 or 6 ([Ing N101] [logz NzoZ] ) N/A 1
Rank=7 or 8, N 101
N; =4,N, =1 ( 1082 [10g2 NZO2] ) A !
Rank=7 or 8, N 202
N, >2,N, =2 ([logz NO,]| log, 2 |, N/A !
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Rank=7 or 8,
with
N, >4,N, =1
or
N, =2,N, =2 or

N, >2,N, >2

([logz N101] ’ [logz Nzoz]

)

N/A

The bitwidth for PMI of codebookType= typel-MultiPanel is provided in Tables 6.3.1.1.2-2, where the values of

(N, NuN,) (0,0,

and

are given by Clause 5.2.2.2.2 in [6, TS 38.214].

Table 6.3.1.1.2-2: PMI of codebookType= typel-MultiPanel

X Information fields X2
Information fields 1 for wideband for wideband
or per subband
(o, e Lo | liar| hap| hag| 2 | Dol ba| Lo
N =2 ( [log, N,O ]
Rank=1 with Y N/A 2 N/A N/A 2 N/A | N/A | N/A
codebookMode=1 [logz N,O ] )
N =4 ([logZNlol]
Rank=1 with g ’ N/A 2 2 2 2 N/A | N/A | N/A
codebookMode=1 [1032 Nzozl )
Rank=2 with Ng_z ( [logz N1O1]
N.N. =2 ’ 1 2 N/A | N/A 1 N/A | N/A | N/A
1772 [10g2 N202]
codebookMode=1 )
Rank=3 or 4 with Ng_z ( [log, N,O, |
N.N. =2 ’ 0 2 N/A N/A 1 N/A | N/A | N/A
1772 [logz N2oz]
codebookMode=1 )
Rank=2 or 3 or 4 with [log N.O ]
2 VY
N,=2 NN,>2 ( 2 | 2 | NA|NA| 1 |NA|NA|NA
’ [logz N,0, ]
codebookMode=1 )
Rank=2 with Ng_ 4 ( [logz N101]
— ’ 1 2 2 2 1 N/A | N/A | N/A
NN, =2 [log, N,O, |
codebookMode=1 )
Rank=3 or 4 with Ng_ 4 ( [ log, N1O1]
_ ’ 0 2 2 2 1 N/A | N/A | N/A
NN, =2 [log2 N2OZ]
codebookMode=1 )
Rank=2 or 3 or 4 with [ 10g2 N101] 2 2 2 2 1 N/A | N/A | N/A
N,=4 NN,>2 ( :
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codebookMode=1 [logz N 202] )
N =2 ([logZNlol]
Rank=1 with g ’ N/A 2 2 N/A | N/A 2 1 1
codebookMode=2 [Ing Nzoz] )
Rank=2 with N 922 ( [log, N,O,|
_ ’ 2 2 N/A | N/A 1 1 1
NN, =2 [log2 NzOZ]
codebookMode=2 )
Rank=3 or 4 with N9:2 ( [ log, N1O1]
_ ’ 0 2 2 N/A | N/A 1 1 1
NN, =2 [1082 Nzoz]
codebookMode=2 )
Rank=2 or 3 or 4 with [ 10g2 Nlol]
N,=2 NN,>2 ( 2| 2| 2 |NANAl 1| 1|1
’ _ [logz N,0, ]
codebookMode=2 )

The bitwidth for PMI with 1 CSI-RS port is 0.

The bitwidth for RI/LI/CQI/CRI of codebookType=typel-SinglePanel or reportQuantity set to 'cri-RI-CQI' is provided

in Tables 6.3.1.1.2-3.

Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typel-SinglePanel, or reportQuantity set to

‘cri-RI-CQI'
Bitwidth
Field 2 antenna >4 antenna ports
1 antenna port ports 4 antenna ports Rankl-4 Rank5-8
Rank Indicator when [log,ng, | [log,ng, |
codebookType=typel- 0 min|1,[log,ng 1| | min|2,[log,ng,]|
SinglePanel
Rank Indicator when
reportQuantity set to 0 1 2 3 3
'cri-RI-CQI'
Layer Indicator 0 [log, v] min(2,[log,v]) | min(2,[log,v]) | min(2,[log,v])
Wide-band CQI for the
first TB 4 4 4 4 4
Wideband CQI for the
second TB 0 0 0 0 4
Subband differential CQI
for the first TB 2 2 2 2 2
Subband differential CQI 0 0 0 0 2

for the second TB

CRI

[logZ(KSSI—RS)]

[10g2(KSCSI—RS)]

[10g2(K§JSI—RS)]

Hogz(KSCSI—RS)]

HogZ(KSSI—Rs)]

Mgy in Table 6.3.1.1.2-3 is the number of allowed rank indicator values according to Clause 5.2.2.2.1 [6, TS 38.214].

U s the value of the rank. The value of

1.

CSI-RS

§ is the number of CSI-RS resources in the corresponding resource
set. The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is
mapped to the smallest allowed rank indicator value. For higher layer parameter reportQuantity set to 'cri-RI-CQI', the
values of the rank indicator field are mapped to rank indicator values with increasing order, where '0' is mapped to rank-
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Table 6.3.1.1.2-3A: RI, LI, CQI, and CRI associated with one CSI-RS resource pair and csi-
ReportMode= Mode 1 or Mode 2

Field

Bitwidth

1 antenna port per

>1 antenna ports

Resource per Resource
Rank Combination Indicator 0 min(Z,[log2 Ngr Ner
The first Layer Indicator 0 flogz(vl) /
The second Layer Indicator 0 [logz(vz) ]
Wide-band CQlI for the first TB 4 4
Subband differential CQI for the first TB 2 2
CRI if csi-ReportMode= Mode 1 [log,N ] [log,N ]

CRI if csi-ReportMode= Mode 2

[log,|M,+M,+N)|

[log,(M,+M,+N)|

Table 6.3.1.1.2-3B: RI, LI, CQI, and CRI associated with one CSI-RS resource and csi-ReportMode=
Mode 1 or Mode 2

Field

Bitwidth

1 antenna port

2 antenna ports

>4 antenna ports

4 antenna ports

the second TB

Rank1~4 Rank5~8
Rank Indicator 0 min(1, [ log, ng| min(2,[log,ng| [108,Ng e | | [108,1g; ep |
Layer Indicator 0 [log,v|] | min (2,[log,v| min (2,[log,|v| min (2,[log,|v
Wide-band CQI for
the first TB 4 4 4 4 4
Wideband CQI for
the second TB 0 0 0 0 4
Subband
differential CQI for 2 2 2 2 2
the first TB
Subband
differential CQI for 0 0 0 0 2

CRI if csi-
ReportMode=
Mode 1 and
numl?er%fs?:gleT [log,| M, +M,| [log,(M,+M, )| [log,(M,+M,| [log,|M,+M,| [log,M,+M,|
RP-CSI-Model =
1
RCRI i;/lcscg-_ [log, M,)] [log,(M,|] [log,(M,|] [log,(M,|] [og,( M, ] fo
I\jggretlzn%_ for the first CRI; for the first CRI; for the first CRI; for the first CRI; the first CRI-
numberOfSingleT [1032(M2“ [lng(Mz)] flogz(Mz)l [1082(M2)] [log2(M2) I‘for
RP-CSI-Mode1l = for the second for the second for the second for the second th d CRI
2 CRI CRI CRI CRI € secon
CRI if csi-
ReportMode= | [log,| M,+M,1 [log,(M,+M,{ [log,(M,+M,q [log,(M,+M,1 [log,| M,+M A
Mode 2

Mgy neyr in Table 6.3.1.1.2-3A is the number of allowed rank combination indicator values associated with one CSI-RS

resource pair according to Clause 5.2.2.2.1X [6, TS 38.214]. The values of the rank combination indicator field are
mapped to allowed rank combinations in the following order: {1,1}, {1,2}, {2,1},{2,2}, where '0' is mapped to {1,1}.
V, and V, are the values of the first and the second rank associated with two CSI-RS resources of the CSI-RS resource

pair respectively.

Mgy srrp in Table 6.3.1.1.2-3B is the number of allowed rank indicator values associated with one CSI-RS resource
according to Clause 5.2.2.2.1X [6, TS 38.214]. v is the value of the rank associated with the CSI-RS resource. The
values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped
to the smallest allowed rank indicator value.
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The value of N in Table 6.3.1.1.2-3A and Table 6.3.1.1.2-3B is the number of CSI-RS resource pairs configured within
a CSI-RS resource set. The values of M; and M, in Table 6.3.1.1.2-3A and Table 6.3.1.1.2-3B are given by

- If sharedCMR = "Enabled", M, = K; and M, = K,
- If sharedCMR is absentand N=1, M;= K;- 1 and M,= K>-1
- If sharedCMR is absent and N = 2,
- M;=K;-2and M, = K>— 2, if the two resource pairs do not share any CSI-RS resource

- Mi=K;-1and M, = K,- 2, if the two resource pairs share the same CSI-RS resource from the first CSI-RS
resource group

- M;=K;-2and M, = K, - 1, if the two resource pairs share the same CSI-RS resource from the second CSI-
RS resource group

where the values of K; and K- are the numbers of CSI-RS resources in the first and second CSI-RS resource groups
within the CSI-RS resource set respectively.

The bitwidth for RI/LI/CQI/CRI of codebookType= typel-MultiPanel is provided in Table 6.3.1.1.2-4.

Table 6.3.1.1.2-4: RI, LI, CQI, and CRI of codebookType=typel-MultiPanel

Field Bitwidth
Rank Indicator min 2,[log, ng, ||
Layer Indicator min (2, [log, v])
Wide-band CQI 4

Subband differential
col
[ 1 CSI-RS
CRI [log, | K&17R]]

where ™ is the number of allowed rank indicator values according to Clause 5.2.2.2.2 [6, TS 38.214], U is the
CSI-RS

value of the rank, and s is the number of CSI-RS resources in the corresponding resource set. The values of
the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the
smallest allowed rank indicator value.

The bitwidth for RI/LI/CQI of codebookType= typell or codebookType=typell-PortSelection is provided in Table
6.3.1.1.2-5.

Table 6.3.1.1.2-5: RI, LI, and CQI of codebookType=typell or typell-PortSelection

Field Bitwidth
Rank Indicator min | 1,[log, 1|
Layer Indicator min(2,[log, v])
Wide-band CQI 4
Subband differential CQI 2

Indicator of the number of non-zero

wideband amplitude coefficients MI for layer HnglzL_l)]
|
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where ™ is the number of allowed rank indicator values according to Clauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214]

and U is the value of the rank. The values of the rank indicator field are mapped to allowed rank indicator values with
increasing order, where '0' is mapped to the smallest allowed rank indicator value.

The bitwidth for CRI, SSBRI, RSRP, differential RSRP, and Capabilityindex are provided in Table 6.3.1.1.2-6.
Table 6.3.1.1.2-6: CRI, SSBRI, RSRP, and Capabilitylndex

Field Bitwidth
CSI-RS
CRI Hog2(Ks )]
SSBRI [log, | K3™]
RSRP 7
Differential RSRP 4
Capabilitylndex 2
CSI-RS SSB
where § is the number of CSI-RS resources in the corresponding resource set, and § is the

configured number of SS/PBCH blocks in the corresponding resource set for reporting 'ssb-Index-RSRP"'.

The bitwidth for CRI, SSBRI, SINR, differential SINR, and Capabilityindex are provided in Table 6.3.1.1.2-6A.
Table 6.3.1.1.2-6A: CRI, SSBRI, SINR, and Capabilitylndex

Field Bitwidth
CRI /—logz(KSCSI—RS)]
SSBRI [1og2(K;SSB) |
SINR 7
Differential SINR 4
Capabilitylndex 2

where KSCSI_RS is the number of CSI-RS resources in the corresponding resource set, and KfSB is the configured

number of SS/PBCH blocks in the corresponding resource set for reporting 'ssb-Index-SINR'.

Table 6.3.1.1.2-7: Mapping order of CSl fields of one CSI report, pmi-Formatindicator=widebandPMI
and cqi-Formatindicator=widebandCQI or reportQuantity set to 'cri-RI-CQI' and cgqi-
Formatindicator=widebandCQI

CSl report .
humber CSil fields

CRIl as in Tables 6.3.1.1.2-3/4, if reported
Rank Indicator as in Tables 6.3.1.1.2-3/4, if reported
Layer Indicator as in Tables 6.3.1.1.2-3/4, if reported

Zero padding bits OP , if needed

CSl report #n PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1/2, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1/2, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4, if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4, if reported
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0 0,=N

The number of zero padding bits ~P in Table 6.3.1.1.2-7 is O for 1 CSI-RS port and P maX_NFEPoﬂed for more

than 1 CSI-RS port, where

N, = max Br|

- M resg, and SRank is the set of rank values T that are allowed to be reported,;
- Nreponed:B‘jR) ,where R is the reported rank;

- For 2 CSI-RS ports, BIr =Ny r [+ Negy [+ Ny |

- For more than 2 CSI-RS ports, BIr = Npygys 1+ Ny F [+ Nogy [+ Ny r) -

N,..[r|=0

=2 and Newl2=1  otherwise, New ;

- if PMI is reported, Nown

- ifpMmr il s reported, NPMLil“r’ is obtained according to Tables 6.3.1.1.2-1/2; otherwise, NPMLillr" =0

- ifPMI 12 s reported, NPMLiZ“r‘) is obtained according to Tables 6.3.1.1.2-1/2; otherwise, NPMLiZ[r" =0 ;
. . N lrl . . . ] _ N r|=0

- if CQl is reported, cQ is obtained according to Tables 6.3.1.1.2-3/4; otherwise, cQl

- if LIis reported, Ny lr] is obtained according to Tables 6.3.1.1.2-3/4; otherwise, Ny, [r|=0

Table 6.3.1.1.2-7A: Mapping order of CSl fields of one CSI report, pmi-Formatindicator=widebandPMlI,
cqi-Formatindicator=widebandCQl, csi-ReportMode= Mode 1 and numberOfSingleTRP-CSI-Model=0

CSl report

CSl fields
number

CRIl as in Tables 6.3.1.1.2-3A, if reported
Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if reported
Two Layer Indicators as in Table 6.3.1.1.2-3A, where the first Layer Indicator and the second
Layer Indicator are associated with the first resource and the second resource within the
resource pair respectively and if reported;

Zero padding bits O, if needed

PMI wideband information fields X;, from left to right as in Tables 6.3.1.1.2-1 associated with
the first resource within the CSI-RS resource pair, if reported
CSl report #n PMI wideband information fields Xz, from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
first CSI-RS resource within the CSI-RS resource pair, if reported
PMI wideband information fields X, from left to right as in Tables 6.3.1.1.2-1 associated with
the second resource within the CSI-RS resource pair, if reported
PMI wideband information fields X, from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
second CSI-RS resource within the CSI-RS resource pair, if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if reported

The number of zero padding bits O, in Table 6.3.1.1.2-7A is 0 for 1 CSI-RS portand O, =N, —N
than 1 CSI-RS port, where

reported for more

N,..=max B(r)
€ Spank

reported;

and Sy, is the set of rank combination values of ' = [ ry, rz} that are allowed to be

N reportea =B (R) where R is the reported rank combination;

- For2 CSI-RS ports, B(r|=N (1) + N oy (7, )+ N o [P]+ N (r )+ N (r,);
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- For more than 2 CSI-RS ports, ’
B(r):NPMI,il(r1)+NPMI,i1(rz)+NPMI,iz(r1)+NPMI,i2(r2)+NCQI(r]+NLI(r1)+NLI(rz) ;

- if PMI s reported, N p,;(1/=2and N ,,,(2|=1; otherwise,N 5,;=0;

- ifPMII,is reported,NpMI,,-l(rl) and NPMI,,-I(rz) are obtained according to Tables 6.3.1.1.2-1; otherwise,
N PMI,i,— 0;

- if PMI i, is reported, N py;, ,.Z(rl) and N py; . iz(r2> are obtained according to Tables 6.3.1.1.2-1; otherwise,
N PMI,i,— 0;

- if CQlis reported, N CQI(F | is obtained according to Tables 6.3.1.1.2-3A; otherwise, N CQI(I") =0;

- if LI is reported, NLI(r1> and NLI(rZ) are obtained according to Tables 6.3.1.1.2-3A; otherwise , N ;,= 0.

Table 6.3.1.1.2-8: Mapping order of CSl fields of one report for CRI/IRSRP or SSBRI/RSRP or
CRI/RSRPI/Capabilityindex or SSBRI/RSRP/Capabilitylndex reporting, or mapping order of CSl fields
of one report for inter-cell SSBRI/RSRP reporting

CSl report .
numt‘))er CsSil fields
CRI or SSBRI #1 as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #3 as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #4 as in Table 6.3.1.1.2-6, if reported

RSRP #1 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #3 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #4 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #1 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #2 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #3 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #4 as in Table 6.3.1.1.2-6, if reported

CSI report #n

Table 6.3.1.1.2-8A: Mapping order of CSl fields of one report for CRI/SINR or SSBRI/SINR or
CRI/SINRICapabilitylndex or SSBRI/SINR/Capabilitylndex reporting

CSl report

number CSil fields

CRI or SSBRI #1 as in Table 6.3.1.1.2-6A, if reported
CRI or SSBRI #2 as in Table 6.3.1.1.2-6A, if reported
CRI or SSBRI #3 as in Table 6.3.1.1.2-6A, if reported
CRI or SSBRI #4 as in Table 6.3.1.1.2-6A, if reported
SINR #1 as in Table 6.3.1.1.2-6A, if reported
Differential SINR #2 as in Table 6.3.1.1.2-6A, if reported
Differential SINR #3 as in Table 6.3.1.1.2-6A, if reported
Differential SINR #4 as in Table 6.3.1.1.2-6A, if reported
Capabilitylndex #1 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #2 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #3 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #4 as in Table 6.3.1.1.2-6, if reported

CSl report #n
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Table 6.3.1.1.2-8B: Mapping order of CSl fields of one report for group-based CRI/RSRP or
SSBRI/RSRP reporting

CSl report

number CSil fields

Resource set indicator
CRI or SSBRI #1 of 1st resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 of 1st resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #1 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #1 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #1 of 4th resource group as in Table 6.3.1.1.2-6, if reported
CSl report #n CRI or SSBRI #2 of 4th resource group as in Table 6.3.1.1.2-6, if reported
RSRP of CRI or SSBRI #1 of 1st resource group as in Table 6.3.1.1.2-6
Differential RSRP of CRI or SSBRI #2 of 1st resource group as in Table 6.3.1.1.2-6
Differential RSRP of CRI or SSBRI #1 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #2 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #1 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #2 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #1 of 4th resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #2 of 4th resource group as in Table 6.3.1.1.2-6, if reported

where the 1-bit resource set indicator, with value of 0 or 1, indicates the 1* or the 2" channel measurement resource set
respectively, from which CRI or SSBRI #1 of 1* resource group is reported from; and all remaining resource groups, if
reported, follow the same mapping order as the 1* resource group where CRI or SSBRI #1 of all remaining resource
groups is reported from the indicated channel measurement resource set. For all reported resource groups, CRI or
SSBRI #1 and CRI or SSBRI #2 are reported from different channel measurement resource sets.

Table 6.3.1.1.2-9: Mapping order of CSl fields of one CSI report, CSl part 1, pmi-Formatindicator=
subbandPMI or cqi-Formatindicator=subbandCQI

CSl report number CSil fields

CRIl as in Tables 6.3.1.1.2-3/4, if reported
Rank Indicator as in Tables 6.3.1.1.2-3/4/5, if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5, if reported
Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3/4/5, if reported

Indicator of the number of non-zero wideband amplitude coefficients M, for layer 0 as in
Table 6.3.1.1.2-5, if reported
Indicator of the number of non-zero wideband amplitude coefficients M1 for layer 1 as in

Table 6.3.1.1.2-5 (if the rank according to the reported RI is equal to one, this field is set to all
zeros), if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3
and 5.2.2.2.4 [6, TS 38.214] and if reported
Note: Subbands for given CSlI report n indicated by the higher layer parameter csi-ReportingBand with value set

to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0.

CSl report #n
CSlpartl
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Table 6.3.1.1.2-9A: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 1

CSl report number CSil fields

CRl as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported
Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if reported
Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3A, if reported
CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingle TRP-
CSI-Model = 1 and if reported;
First CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberOfSingleTRP-CSI-Model = 2 and if reported
Rank Indicator associated with CRI as in Tables 6.3.1.1.2-3B, if numberOfSingle TRP-CSI-
Model =1 and if reported;
Rank Indicator associated with the first CRI as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Mode1l = 2 and if reported
Wideband CQI associated with CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingle TRP-CSI-Model = 1 and if reported;
Wideband CQI associated with the first CRI for the first TB as in Tables 6.3.1.1.2-3B, if

CSl report #n

CSlpart1 numberOfSingle TRP-CSI-Model = 2 and if reported
Subband differential CQI associated with CRI for the first TB with increasing order of subband
number as in Tables 6.3.1.1.2-3B, if numberOfSingle TRP-CSI-Model = 1 if reported;
Subband differential CQI associated with the first CRI for the first TB with increasing order of
subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1l = 2 and if
reported
Second CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberQfSingle TRP-CSI-Model = 2 and if reported
Rank Indicator associated with the second CRI as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported
Wideband CQI associated with the second CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported
Subband differential CQI associated with the second CRI for the first TB with increasing order
of subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 2 and if
reported
Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set

to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0.

Table 6.3.1.1.2-9B: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 2

CSl report number CSil fields

CRIl as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported;
CRIl as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported

Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS
resource pair and if reported;
Rank Indicator as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if

reported;
CSl report #n Zero padding bits Oy, if needed
CSl part 1 Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS

resource pair and if reported;
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS
resource and if reported
Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported;
Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported

Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set
to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0.
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The number of zero padding bits O}, in Table 6.3.1.1.2-9B is 0 for 1 CSI-RS port and Op=N,,.,,— N reported(R) for
more than 1 CSI-RS port, where

- cs . O paniis the set of rank and rank combination values r that are allowed to be reported. N (r ]
' Orank

is obtained according to Tables 6.3.1.1.2-3A/3B for rank combination indicator and rank indicator respectively.

N reported ( R)is obtained according to Tables 6.3.1.1.2-3A for rank combination indicator and R is the reported
rank combination.

N reported (R) is obtained according to Tables 6.3.1.1.2-3B for rank indicator and R is the reported rank.

Table 6.3.1.1.2-10: Mapping order of CSl fields of one CSlI report, CSl part 2 wideband, pmi-
Formatindicator= subbandPMI or cqi-Formatindicator=subbandCQI

CSl report

number CSl fields

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported
Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

Cglsrleggrrtt;m PMI wideband information fields X1 , from left to right as in Tables 6.3.1.1.2-1/2, if reported
wideband PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1/2, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if pmi-
Formatlindicator= widebandPMI and if reported
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Table 6.3.1.1.2-10A: Mapping order of CSl fields of one CSI report, CSI part 2 wideband, csi-
ReportMode= Mode 1

CSlI report .
number CsSil fields

Two Layer Indicators as in Table 6.3.1.1.2-3A, where the first Layer Indicator and the
second Layer Indicator are associated with the first resource and the second resource
within the resource pair respectively and if reported;

X
PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1
associated with the first resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the first CSI-RS resource within the CSI-RS resource pair, if pmi-

Formatlindicator= widebandPMI and if reported

X
PMI wideband information fields 1 | from left to right as in Tables 6.3.1.1.2-1
associated with the second resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the second CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlindicator= widebandPMI and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with CRI in CSI
part 1, numberOfSingle TRP-CSI-Model = 1 and if reported;

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the first
CRI in CSl part 1, numberOfSingle TRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with CRI in CSI part 1,
numberOfSingle TRP-CSI-Model = 1 and if reported;

Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the first CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

X
Cglsrleé):rrtt;#n PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1, if
wideband associated with CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 1 and if reported;

X
PMI wideband information fields 1 | from left to right as in Tables 6.3.1.1.2-1, if
associated with the first CRI in CSl part 1, numberOfSingleTRP-CSI-Model = 2 and if
reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with CRI in CSl part 1, pmi-Formatindicator= widebandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with the first CRI in CSI part 1, pmi-Formatindicator= widebandPMiI,
numberOfSingle TRP-CSI-Model = 2 and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the second
CRIin CSI part 1, numberOfSingle TRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the second CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI wideband information fields X1 , from left to right as in Tables 6.3.1.1.2-1, if
associated with the second CRI in CSI part 1, numberOfSingle TRP-CSI-Model = 2 and if
reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with the second CRI in CSlI part 1, pmi-Formatindicator= widebandPMl|,
numberOfSingleTRP-CSI-Model = 2 and if reported
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Table 6.3.1.1.2-10B: Mapping order of CSl fields of one CSI report, CSI part 2 wideband, csi-

ReportMode= Mode 2

CSlI report
number

CSil fields

CSl report #n
CSl part 2
wideband

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if reported part 1 is
associated with one CSI-RS resource and if reported
Two Layer Indicators as in Table 6.3.1.1.2-3A, if reported part 1 is associated with one
CSI-RS resource pair, where the first Layer Indicator and the second Layer Indicator are
associated with the first resource and the second resource within the resource pair
respectively and if reported;
Layer Indicator as in Table 6.3.1.1.2-3B, if reported part 1 is associated with one CSI-RS
resource and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1
associated with the first resource within the CSI-RS resource pair, if reported part 1 is
associated with one CSI-RS resource pair and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the first CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlindicator= widebandPMI and reported part 1 is associated with one CSI-RS

resource pair and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1
associated with the second CSI-RS resource within the CSI-RS resource pair, if reported
part 1 is associated with one CSI-RS resource pair and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the second CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlindicator= widebandPMI and reported part 1 is associated with one CSI-RS
resource pair and if reported

X
PMI wideband information fields 1, from left to right as in Tables 6.3.1.1.2-1, if
reported part 1 is associated with one CSI-RS resource and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
pmi-Formatindicator= widebandPMI and reported part 1 is associated with one CSI-RS
resource and if reported

Table 6.3.1.1.2-11: Mapping order of CSl fields of one CSI report, CSl part 2 subband, pmi-
Formatindicator= subbandPMI or cqi-Formatindicator=subbandCQI

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number, as in Tables 6.3.1.1.2-3/4/5, if cqi-Formatindicator=subbandCQI and if reported

CSl report #n

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of
subband number, if pmi-Formatindicator= subbandPMI and if reported

Part 2 subband

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number, as in Tables 6.3.1.1.2-3/4/5, if cqi-Formatindicator=subbandCQI and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of

subband number, if pmi-Formatindicator= subbandPMI and if reported

Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set
to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand
with value set to '1' as subband 0.
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Table 6.3.1.1.2-11A: Mapping order of CSl fields of one CSl report, CSI part 2 subband, csi-
ReportMode= Mode 1
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CSl report #n
Part 2 subband

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 1 and if reported;

Subband differential CQI for the second TB of all even subbands with increasing order of

subband number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingle TRP-CSI-Model = 1 and if reported;

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberQOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 1 and if reported;
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
odd subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMlI,
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numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
odd subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMlI,
numberOfSingleTRP-CSI-Model = 2 and if reported

Table 6.3.1.1.2-11B: Mapping order of CSl fields of one CSl report, CSI part 2 subband, csi-

ReportMode= Mode 2

CSl report #n
Part 2 subband

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
FormatlIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported

If none of the CSI reports for transmission on a PUCCH is of two parts, the CSI fields of all CSI reports, in the order

a,a,,a,,a a

from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence ~0°"1°72>73>*" > "A-1
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starting with G . The most significant bit of each field is mapped to the lowest order information bit for that field,
e.g. the most significant bit of the first field is mapped to (10

Table 6.3.1.1.2-12: Mapping order of CSI reports to UCI bit sequence Gy, 0y, Ay, @

two-part CSI report(s)

A-1  without

UCI bit sequence CSI report number
CSl report #1
00 asin Table 6.3.1.1.2-7/7A/
8/8B
a1 CSI report #2
a asin Table 6.3.1.1.2-7/7A/
2 8/8B
a

CSl report #n
ay_4 asin Table 6.3.1.1.2-7/7A/
8/8B

If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,

A0 0 ) A ) o) o
0T T2 0E3 By gpd 0 0L 072 T8 0 TAPy The CSI fields of all CSI reports, in the order from

(1) g1 41 40 (1)

0T R Es e BAy starting

upper part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence
1

(
with % . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the

(1

most significant bit of the first field is mappedto % . The CSI fields of all CSI reports, in the order from upper part

(2) (2) _(2) (2) (2)

to lower part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence ° e R

(2)
ay

1 starting with

. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most

(2) a(2) a(Z) a(2) a(2) a?
significant bit of the first field is mapped to % . If the length of UCI bit sequence © *"' *°2 >3 """ 741 g
less than 3 bits, zeros shall be appended to the UCI bit sequence until its length equals 3.
aV g\t g0 g )
Table 6.3.1.1.2-13: Mapping order of CSI reports to UCI bit sequence 0 *~1 >72 *73 8y
with two-part CSI report(s)
UCI bit sequence CSIl report number
CSl report #1 if CSl report #1 is not of two parts, or
a(lb CSl report #1, CSl part 1, if CSl report #1 is of two parts,
?1) as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B
q CSl report #2 if CSl report #2 is not of two parts, or
(1) CSl report #2, CSl part 1, if CSI report #2 is of two parts,
ag as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B
!
a['“‘ CSl report #n if CSI report #n is not of two parts, or
Al CSl report #n, CSl part 1, if CSI report #n is of two parts,
as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

where CSI report #1, CSI report #2, ..., CSI report #n in Table 6.3.1.1.2-13 correspond to the CSI reports in increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
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2 (2) [2) (2 (2
Table 6.3.1.1.2-14: Mapping order of CSl reports to UCI bit sequence R B I B

with two-part CSI report(s)

UCI bit sequence CSl report number

CSl report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-
10/10A/10B
if CSl part 2 exists for CSl report #1
CSl report #2, CSl part 2 wideband, as in Table 6.3.1.1.2-
10/10A/10B
if CSI part 2 exists for CSl report #2

Gy

am CSl report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-
0 10/10A/10B

a if CSl part 2 exists for CSI report #n

a(z) CSl report #1, CSI part 2 subband, as in Table 6.3.1.1.2-
3 11/11A/11B
: if CSl part 2 exists for CSl report #1

a% CSl report #2, CSl part 2 subband, as in Table 6.3.1.1.2-
ATl 11/11A/11B

if CSl part 2 exists for CSI report #2

CSl report #n, CSI part 2 subband, as in Table 6.3.1.1.2-
11/11A/11B
if CSl part 2 exists for CSI report #n

where CSI report #1, CSI report #2, ..., CSI report #n in Table 6.3.1.1.2-14 correspond to the CSI reports in increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

6.3.1.1.3 HARQ-ACK/SR and CSI

a,,d,,d,,d,,...,d

If none of the CSI reports for transmission on a PUCCH is of two parts, the UCI bit sequence 0’ "1°72>73’"* "> "A-1

is generated according to the following, where A=0""+0"+0

- if there is HARQ-ACK for transmission on the PUCCH, the HARQ-ACK bits are mapped to the UCI bit
~ACK

a,,d,,d,,...,d = . ACK
PErTp By where %0 for 1=0,1,...,07" -1 , the HARQ-ACK bit sequence

GO,
sequence
~ACK { ~ACK ~ACK
’

0 ey 0 b . N
IR 01" s given by Clause 9.1 of [5, TS38.213], and 0" is number of HARQ-ACK bits; if
ACK
there is no HARQ-ACK for transmission on the PUCCH, set 0"=0 ;

~SR ._ ~ACK AACK ACK SR
- if there is SR for transmission on the PUCCH, set d;=0; _cx for i=07",07+1,...,0+07 -1 ,
~SR - (~SR ~SR i
where the SR bit sequence 00 Lo Ty g given by Clause 9.2.5.1 of [5, TS 38.213]; if there is no SR

SR__
for transmission on the PUCCH, set 0" =0 ;

- the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to

a a | a oSt
the UCI bit sequence ~ 0"%+0%> T0A®40R41> 2 CoAK 4051 grarting with 0°+0% | where 0 1s
the number of CSI bits.

If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,
(1) (1) (1) (1) (1) (2) (2) (2) (2) 2)
ay’,a,’,a,7,a3y,...,a ay,a;’,a, a5’ ,...,a ) .
0 %1 T2 oR3 Byl gpd 0 0T T2 T8 TNy according to the following, where

A= ACK SR 4 CSIpartt and A2 pCskpar2

- if there is HARQ-ACK for transmission on the PUCCH, the HARQ-ACK bits are mapped to the UCI bit
(1) (1) (1) (1) (1) (1)_ ~ACK

a(] ,Gl ,(12 ;03 y~'-;aOACK_1 a

_ . ACK
sequence ,where 4 ~0i for 1=0,1,...,07" -1 , the HARQ-ACK bit
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~ACK (NACK SACK
0y, O e :
sequence 0 { 1 01" s given by Clause 9.1 of [5, TS38.213], and o is number of HARQ-

ACK
ACK bits; if there is no HARQ-ACK for transmission on the PUCCH, set 0""=0 ;

~SR . AACK ~ACK ACK | ~SR
- if there is SR for transmission on the PUCCH, set d;=0;_x for i=0",0 +L...,0+0" -1
aSR {BSR 55R {
where the SR bit sequence 0’ ' 17 0%

o SR_
for transmission on the PUCCH, set 07=0 ;

is given by Clause 9.2.5.1 of [5, TS 38.213]; if there is no SR

- the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to
(1) (1) (1) (1)

Apack, s Aoack, o5,y ee e Qoack (sR , (Cskpart starting with ack, o5

CSI-partl
+07+1 +07+0 O P

the UCI bit sequence , where is

the number of CSI bits in CSI part 1 of all CSI reports;

- the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to
a(ZJ a(ZJ 0(2) 0(2) a? (2) CSl-part2
0 »H1 »HM2 HH3 .. (2)_ 0

the UCI bit sequence “a%-1 startingwith % | where is the number of
(2) (2) (2) (2) (2)
. . . a(] 501 yaz ,03 y'--)a (2) .
CSI bits in CSI part 2 of all CSI reports. If the length of UCI bit sequence AT-1 s less

than 3 bits, zeros shall be appended to the UCI bit sequence until its length equals 3.
6.3.1.1.4 UCI with different priority indexes

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1, and SR associated with priority index 1 if any are transmitted on a PUCCH, two UCI

. 1) (1) (1) (1 (1) 2) (2) (2) (2 2)
bit sequences are generated, a(0 ), a(l ), a(Z ), a(3 ),..., a,n_, and a(o ), a(l ), a(2 ), a(3 ), ¢ R

following, where A( _ OACK_HP+ OSR ~HP and A(z) = OACK ~LP,

according to the

- the HARQ-ACK bits associated with priority index 1 are mapped to the UCI bit sequence

a,aV,aV,dl, ..., A}, where @lV=5%" forj=0,1,...,0% "’ _1, the HARQ-ACK bit
sequence BS\CK_HP , (N)?CK_HP, ces Bgff,f;fi is given by Clause 9.1 of [5, TS 38.213], and QK ~H* is the

number of HARQ-ACK bits associated with priority index 1;
- if there is SR associated with priority index 1 for transmission on the PUCCH, set a(il) = 5;5}_?;/55;": for
i:OACK_HP, OACK_ AP 1,..., OACK_HP+OSR_HP— 1, where the SR bit sequence

BSR*HP , 5§R7HP yeees 525;5: is given by Clause 9.2.5.1 of [5, TS 38.213]; if there is no SR associated with

priority index 1 for transmission on the PUCCH, set QP =);

- the HARQ-ACK bits associated with priority index 0 are mapped to the UCI bit sequence

a(oz) s a(lz) s a(zz) , a(_f) yeees agicmp_l, where a(i2): BiACKfLP fori=0,1,..., O"K~LP _ 1 the HARQ-ACK bit

sequence 56‘CK_LP, 5'14CK_LP, ey 52&‘3&52 is given by Clause 9.1 of [5, TS 38.213], and QK "L is the

number of HARQ-ACK bits associated with priority index 0.
6.3.1.2 Code block segmentation and CRC attachment

a,,a,,0,,d,,...,d,

The UCI bit sequence from clause 6.3.1.1 is denoted by -1, where A s the payload size. The

procedure in 6.3.1.2.1 applies for A=12  and the procedure in Clause 6.3.1.2.2 applies for A<l
6.3.1.2.1 UCI encoded by Polar code

If the payload size A=12 , code block segmentation and CRC attachment is performed according to Clause 5.2.1. If

( A>360 anq E=1088 ) or if A=1013 1569:1 ; otherwise Iseg:O , where E s the rate matching
output sequence length as given in Clauses 6.3.1.4.1 and 6.3.1.4.3.
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if 12<A<19 , the parity bits Pro2Pri>Pros->Priiyl - ip Clause 5.2.1 are computed by setting L to 6 bits and

. . D| . o Cr0sCr15CrsCrgyeeesC o 1|
using the generator polynomial 9eres Dl in Clause 5.1, resulting in the sequence ~ '*" """ 713’ riK~1)

where T is the code block number and K, is the number of bits for code block number r

it A=20 , the parity bits ProsPri>Pras->Pri-1l - ip Clause 5.2.1 are computed by setting L 0 11 bits and using

\D| Cro’Cr1:Cr2’Cr3""’Cr[K;n

the generator polynomial Yeren in Clause 5.1, resulting in the sequence where

I is the code block number and Kr is the number of bits for code block number &

6.3.1.2.2 UCI encoded by channel coding of small block lengths

If the payload size A<l , CRC bits are not attached.

The output bit sequence is denoted by CorCpCyrCaoeer g , where =0 for 1=01..,A-1 apg K=A
6.3.1.3 Channel coding of UCI
6.3.1.3.1 UCI encoded by Polar code

c

CrorCrioCrarCraoeerCrik )

Information bits are delivered to the channel coding block. They are denoted by , where

I is the code block number, and K, is the number of bits in code block number T . The total number of code
blocks is denoted by C  and each code block is individually encoded by the following:

18<K, <25
N =10 1,=0  np=3  npe=1 . E—-K+3>192 _ . npe=0

>

If , the information bits are encoded via Polar coding according to Clause 5.3.1, by setting

it E —K +3<192 ’
where E, is the rate matching output sequence length as given in Clauses 6.3.1.4.1 and 6.3.1.4.3.

K >30 n_ =10

If , the information bits are encoded via Polar coding according to Clause 5.3.1, by setting  max ,
— wm _
I,;=0  npc=0 g npc=0
. . d[):d 11d 2:d 3""’d(N*1J N . . .
After encoding the bits are denoted by ™ " T T , where “'r is the number of coded bits in code
block number r
6.3.1.3.2 UCI encoded by channel coding of small block lengths

C4rC15CysCapenns Cie

Information bits are delivered to the channel coding block. They are denoted by -1, where K s

the number of bits.
The information bits are encoded according to Clause 5.3.3.

dy,d;,d,,d;,....dy

After encoding the bits are denoted by -1 ,where N is the number of coded bits.

6.3.1.4 Rate matching
For PUCCH formats 2/3/4, the total rate matching output sequence length Etot is given by Table 6.3.1.4-1, where
NPUCCH, 2 NPUCCH, 3 NPUCCH, 4
symb, UCI symb,UCL  'and ~'symb,UCl  are the number of symbols carrying UCI for PUCCH formats 2/3/4
NPUCCH, 2 NPUCCH, 3 PUCCH ,4
respectively; PRB PRB and N prs are the number of PRBs that are determined by the UE for
PUCCH formats 2/3/4 transmission respectively according to Clause 9.2 of [5, TS38.213]; and N gFU CCH’Z, N ;E] CCH’3,
PUCCH, 4
and N are the spreading factors for PUCCH format 2, PUCCH format 3, and PUCCH format 4, respectively.
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Table 6.3.1.4-1: Total rate matching output sequence length Etot
Modulation order
PUCCH format QPSK T/2-BPSK
PUCCH format 2 16N oovct Negs o/ Ngg -2 N/A

PUCCH format 3

PUCCH 3 »yPUCCH,3 | n; PUCCH 3
24'Nsymb,Uc1 N prp /N

PUCCH ,3 PUCCH ,3 PUCCH ,
]-2 Nsymb UCI NPRB /N

PUCCH format 4

PUCCH ,4 »7PUCCH ,4 PUCCH 4
24'Nsymb,UCI'NPRB /N

PUCCH,4 nrPUCCH ,4 ; x7 PUCCH,
12'Nsymb,UCI.NPRB /NSF

6.3.1.4.1 UCI encoded by Polar code

d.d.,d

dr(]’ ri> r22"r3s e

The input bit sequence to rate matching is

N r is the number of coded bits in code block number ©

’dr(Nrfl)

where T

is the code block number, and

Table 6.3.1.4.1-1: Rate matching output sequence length Eyer
UCI(s) for
transmission on a UCI for encoding Value of EUC]
PUCCH
HARQ-ACK HARQ-ACK Eyoi=E
HARQ-ACK, SR HARQ-ACK, SR Ey=E,,
CSl —
(CSI not of two parts) csl Eyo=E
HARQ-ACK, CSI _
(CSI not of two parts) HARQ-ACK, CS| Eyoi=E
HARQ-ACK, SR, CSI HARQ-ACK, SR, E. =E
(CSlI not of two parts) | CSI UCL ot
o CSl part 1 EUCI:min(Emt,HOCSI Pty LI/R™/Q 1Q )
(s CSl part 2 Ey=E o —min|E [0S+ L|/RD%/Q, |-Q, |
HARQ-ACK, CSI . ACK CSl-partl
HARQ-ACK, CSI part 1 Eyq=min(E,,[| 0" +0S ™+ LY RTS/Q, 1-Q,,|
CSI of two parts .
( parts) CSl part 2 Eyoy=E o~ min|E,,[[0*%+ 0%+ L|/RT2/Q, 1-Q,,
HARQ-ACK, SR, . ACK SR, ~CSI-partl
HARQ-ACK, SR, CSI | CSl part 1 Ey=min|E,,.,[[ 0" +0%+0™™ + L|/RE2/Q,]-Q,,|
(CS| of two partS) CSl part 2 EUC[:Etm_ min Etm) ”OACK+ OSR+OCSI part1+L)/REé);/Qm]_ Qm)

Rate matching is performed according to Clause 5.4.1 by setting

length to E.= /c

6.3.1.2.1 and the value of

Eya UCIJ CUCI

, where

Eyar is given by Table 6.3.1.4.1-1:
0K

OSR

CSI-partl
0 p

CSl-part2
0 p

- if A=360 L =11; otherwise, L
A equa]s OCSI—partl

IBIL

=1

and the rate matching output sequence

is the number of code blocks for UCI determined according to Clause

is the number of bits for HARQ-ACK for transmission on the current PUCCH;
is the number of bits for SR for transmission on the current PUCCH;
is the number of bits for CSI part 1 for transmission on the current PUCCH;

is the number of bits for CSI part 2 for transmission on the current PUCCH;

is the number of CRC bits determined according to clause 6.3.1.2.1, where
for "CSI (CSI of two parts)", equals O + o= for "HARQ-ACK, CSI (CSI of two

parts)", and equals 0  +0™ +O= for "HARQ-ACK, SR, CSI (CSI of two parts)" respectively in Table

6.3.1.4.1-1;;

3GPP



Release 17 74 3GPP TS 38.212 V17.5.0 (2023-03)

max
- RUCI

is the configured maximum PUCCH coding rate;

- Etot is given by Table 6.3.1.4-1.
frorfrl’frv""fr(E,—l)

The output bit sequence after rate matching is denoted as where E is the length of rate

matching output sequence in code block number

6.3.1.4.2 UCI encoded by channel coding of small block lengths
d,d ,d

The input bit sequence to rate matching is ~“0°"1’72"""

d

N-1

The value of Eya is determined according to Table 6.3.1.4.1-1 by setting L=0

Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length E=Eyq

The output bit sequence after rate matching is denoted as fofvlo ol
6.3.1.4.3 UCI with different priority indexes encoded by Polar code

The following procedure in this clause 6.3.1.4.3 applies if uci-MuxWithDiffPrio is configured, and HARQ-ACK bits
associated with priority index 0, HARQ-ACK bits associated with priority index 1 and SR associated with priority
index 1 if any are transmitted on a PUCCH.

The input bit sequence to rate matching is drO’ d,1 s drz s dr 3reees d,(Ny,l) where 1 is the code block number, and N,
is the number of coded bits in code block numberr.

Table 6.3.1.4.3-1: Rate matching output sequence length E ., for UCIs with different priority indexes

UCIs for transmission

on a PUCCH UCI for encoding Value of EUCI

HARQ-ACK of priority E_, [0 4| RM P I'Qm)

HARQ-ACK of priority E c;=min

. index 1

index 1, HARQ-ACK of —

AR HARQ-ACK of priori . ACK —HP —HP

priorty index 0 ndoco o | Eyg=Ey—min| By [ 10" 4 LIRIE1Q,,1-Q,

HARQ-ACK of priority
index 1, SR of priority EUCI:min
index 1

HARQ-ACK of priority

ACK—HP , ~SR—HP max— HP
index 1, SR of priority E o [(O +0 +L)/RUCI /Qm ]

index 1, HARQ-ACK of

priority index 0 HARQ-ACK of priority

index 0

Eyo=Ey—min| E,,, [|0" 1P £ OS* 1P 4 I |/ R

Rate matching is performed according to Clause 5.4.1 by setting I z;; =1 and the rate matching output sequence length
to E, =] EUCI/ Cua 1, where C ucr is the number of code blocks for UCI determined according to Clause 6.3.1.2.1
and the value of E ., is given by Table 6.3.1.4.3-1:

ACK —HP
@)

PUCCH;

is the number of bits for HARQ-ACK associated with priority index 1 for transmission on the current

- O’® P s the number of bits for SR associated with priority index 1 for transmission on the current PUCCH;

- if A>360, L=11; otherwise, L is the number of CRC bits determined according to clause 6.3.1.2.1, where A
equals QK ~HP for the case of "HARQ-ACK of priority index 1, HARQ-ACK of priority index 0", and equals
OAK~HP L OSR~HP for the case of "HARQ-ACK of priority index 1, SR of priority index 1, HARQ-ACK of
priority index 0" respectively in Table 6.3.1.4.3-1;

max—HP

Ry 7 is the configured maximum PUCCH coding rate of priority index 1;
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- E,, is given by Table 6.3.1.4-1.

The output bit sequence after rate matching is denoted as f ros f ris f P IREED) f r(E,—1) where E, is the length of rate
matching output sequence in code block numberr.

6.3.1.4.4 UCI with different priority indexes encoded by channel coding of small block
lengths

The following procedure in this clause 6.3.1.4.4 applies if uci-MuxWithDiffPrio is configured, and HARQ-ACK bits
associated with priority index 0, HARQ-ACK bits associated with priority index 1 and SR associated with priority
index 1 if any are transmitted on a PUCCH.

The input bit sequence to rate matching is d,d,,d,,...,dy_;.

The value of E ., is determined according to Table 6.3.1.4.3-1 by setting L=0.

Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length E=FE ;.
The output bit sequence after rate matching is denoted as fo , f1 , fz sy fE—l'

6.3.1.5 Code block concatenation
frO’frl’frZ"“’fr(Eﬁl]

The input bit sequence for the code block concatenation block are the sequences , for

r=0,...,C=1  and where Er is the number of rate matched bits for the  -th code block.

Code block concatenation is performed according to Clause 5.5.

The bits after code block concatenation are denoted by 90919293+ 961 , where G :[EUCI/CUCI Cua with

the values of Ey and Cua given in Clauses 6.3.1.4.1 and 6.3.1.4.3. Let G be the total number of coded bits

G=G '"+mod|Ey;, Cyq| Set g=0 for 1=G',G'+1,...,G-1

for transmission and

6.3.1.6 Multiplexing of coded UCI bits to PUCCH

If CSI of two parts or UCIs with different priority indexes are transmitted on a PUCCH, the coded bits corresponding to

(1) (1) (1) (1) (1) (1) (1) (1) (1) (1)
UCI bit sequence 20 *% »® 93508001 i¢ qenoted by 9091 92 593 59501 and the coded bits
(2) (2) (2) (2) (2) (2) (2) (2) (2) (2)
corresponding to UCI bit sequence %0 *%1 > »93- @01 s denoted by 90 9192 593 5o 0Ggl,

For PUCCH format 2 when uci-MuxWithDiffPrio is configured, the coded bit sequence gy,91,9>,935--->G_1 is
(2)

generated for UCIs with different priority indexes by setting g;,= g(il) fori=0,1,..., Gu:— 1, and setting g;=g.” -

fOFiZGH:‘,Gm+1,...,G:“+G:2‘—1-

For PUCCH format 3/4, the coded bit sequence 90291922930+ 96-1 , where G=G""+G"? , is generated
according to the following.
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Table 6.3.1.6-1: PUCCH DMRS and UCI symbols

PUCCH Number of UCI 1%t UCI symbol 2" UCI symbol 3“9 UCI symbol
e PUCCH DMRS | symbol indices indices set indices set indices set
bols symbol indices N 8(1) 52 S 3)

(symbols) sets 'ucl ucl ucl Ul
4 {1} 2 {0,2} {3} -
4 10,2} 1 {1,3} - ;
5 {0, 3} 1 (1,2, 4 } -
6 (1, 4) 1 {0, 2, 3, 5} : -
7 (1, 4) 2 {0, 2, 3, 5} {6} -
8 {1, 5) 2 {0, 2, 4, 6} (3,7} -
9 {1, 6) 2 {0,2,5, 7} (3.4, 8] -
10 2,7 2 (1,3, 6, 8} (0, 4, 5, 9} )
10 {1, 3,6, 8} 1 {0,2,4,5,7,9} - -
11 2,7 3 {1,3,6,8} {0,4,5,9} {10}
11 {1,3,6,9} 1 10,2,4,5,7,8,10} ; -
12 (2,8} 3 (1,3,7,9) {0,4,6,10} {5, 11}
12 {1,4,7,10} 1 {0,2,3,5,6,8,9,11} - -
13 2,9 3 {1,3,8,10} {0,4,7,11} (5,6,12}
13 11,4,7,11} 2 {0,2,3,5,6,8,10,12} 19} ;
14 (3, 10} 3 2,4,9.11} {1,5,8,12} {0,6,7,13}
14 {1,5,8,12} 2 {0,2,4,6,7,9,11,13} (3,10} -

(i)
Denote S as UCI OFDM symbol index. Denote Nyar as the number of elements in UCI symbol indices set
(i) . set (i) set
Sucr for i=L,....Nyg , where Suar and Nia are given by Table 6.3.1.6-1 according to the PUCCH
Nia
PUCCH, _ (i)
Nsymb, uclr— le NUCI

duration and the PUCCH DMRS configuration. Denote as the number of OFDM symbols

carrying UCI in the PUCCH. Denote Qm as the modulation order of the PUCCH.

For PUCCH formats 3/4, set N ;yg}bm =12'N EESCH’S IN EECCH’S , where N EESCH’ ® is the number of PRBs that is
determined by the UE for the corresponding PUCCH format transmission according to Clause 9.2 of [5, TS 38.213],
and N EECCH’S is the spreading factor for the corresponding PUCCH format [4, TS 38.211], where s € {3,4]‘.

J

2 Nty

i=1

‘Nggbol‘szG(l)

Find the smallest ] >0 such that

Set n1:0 ;
Set n2:0 ;
W_[§ i) ()
xrsymbol __ 1 i symbo j
NUyc1b =G~ Z Nycr ’NI}]CIb 1’Qm /(NUJCI’Qm)
Set L =t ;
=1 )
M=mod ||V~ NUL | nymeg liq, N,
i=1
Set >

PUCCH,
for 1=0 to Nsymb,UCI_1

gl
ISKe
if l i1 Uudl

symbol
for k=0 x Nua -1

3GPP



Release 17

for V=0 o
9ikv=9n
n=n+1

end for

end for
elseif Slesgc)l
it M>0
y=1;
else
=0,

end if

M=M-1

>

for to
for V=0 o
Ql,k,v:9£111>
n=n+1
end for

end for

for UcCI

for V=0 o
- _ (2
91,k,v=9n,
n,=n,+1

end for

end for

else

(1)
1

k=0 N

k= Nsymbol+ v

77

Q-1

>

>

symbol _
va ty-1

Q-1

>

>

symbol
to N UCl 1

>

symbol
for k=0 o Ny -1

for V=0 o

= — (2
gl,k,v_gn2

Q-1

bl
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n2:n2+1

>

end for
end for
end if
end for
Set n=0

PUCCH,
tor 120 o Ngmua~l

symbol
tor k=0 o Nua -1

for V=0 to 7l
gn:gl,k,v
n=n+1

end for

end for

end for

6.3.2 Uplink control information on PUSCH

The following clauses 6.3.2.2, 6.3.2.3, and 6.3.2.5 apply regardless of whether the higher layer parameter uci-
MuxWithDiffPrio is configured or not. The following clauses 6.3.2.1, 6.3.2.4, and 6.3.2.6 apply by assuming uci-
MuxWithDiffPrio is not configured, or uci-MuxWithDiffPrio is configured and the UCIs for transmission on a PUSCH
are of the same priority index, unless stated otherwise.

If the UE is configured with a PUCCH-SCell, uci-MuxWithDiffPrio is replaced by uci-
MuxWithDiffPrioSecondaryPUCCHgroup for the secondary PUCCH group in this clause.

6.3.2.1 UCI bit sequence generation
6.3.2.1.1 HARQ-ACK

If HARQ-ACK bits are transmitted on a PUSCH, the UCI bit sequence Gg» 0150y, A35-05 0y 4 is determined as
follows:

- If UCI is transmitted on PUSCH without UL-SCH and the UCI includes CSI part 1 without CSI part 2,

- if there is no HARQ-ACK bit given by Clause 9.1 of [5, TS 38.213], set aU =0 , 4 =0
A=2

, and

bl

~ACK _ ~ACK
- if there is only one HARQ-ACK bit %0 given by Clause 9.1 of [5, TS 38.213], set 20~ %0

(11:0 , and A=2

>

— YACK i ACK ACK
- otherwise, set 4;=0; for 1_0: 1,- --:O -1 and A=0 , where the HARQ-ACK bit
~ACK (~ACK  ~ACK
0y { 1 e OACK_lb

sequence is given by Clause 9.1 of [5, TS 38.213].
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If cqi-BitsPerSubband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI

and replacing the corresponding number of bits 2 by 4.

The bitwidth for PMI of codebookType=typel-SinglePanel and codebookType=typel-MultiPanel is specified in Clause

6.3.1.1.2.

The bitwidth for RI/LI/CQI/CRI of codebookType=typel-SinglePanel and codebookType=typel-MultiPanel is specified
in Clause 6.3.1.1.2.

The bitwidth for PMI of codebookType=typell is provided in Tables 6.3.2.1.2-1, where the values of (Nl’ NZ’ ,
(01’02) L NPSK Ml s M2 , and K? are given by Clause 5.2.2.2.3 in [6, TS 38.214].
Table 6.3.2.1.2-1: PMI of codebookType= typell
X Information fields X2 for wideband PMI or per
Information fields 1 for wideband PMI subband PMI
lyy I bar | lar | g |l 11 b1 b1 oy
Rank=1
, . N.N ] ‘ ‘ .
SBAmp| |1°%(010] [log] ) 2) [log,) 2L} 32L-] N/A | N/A | [M;~1]log,Npg N/A N/A N/A
off
Rank=2
NN I N ‘ ‘ ‘ ‘
SBAmp [log,(0,0,|| og, 1L 2] [log,[2L| 3(2L-] [log,2L| 312L-| (M ~1|log,N g |M,—1]1og,N g, N/A N/A
off
Rank=1 min( M, K'?|-log,N
( \ N1N2 (77 ] VT _ —lo; ; L min (.
SBAmp [log, (0,0, [log, ] Mog,2L| 32L-] N/A | N/A +;.{ngstiinrM - N/A MK N/A
on ceee
Rank=2 YN min(M,, K} log,N g | min(M,,K?)-log, N,
“0 0,0 Hog ! 2) lo ‘2L 32L— lo ‘ZL‘ 32L— —log, Npge —log, Npsk mi“‘:MPK[Z):‘_ mi“[szKm:‘_l
SBAmp 2(0,0) AL log, | log, | 2 M,~min[M,,K?|||  +2M,~min[pm,, K
on ‘

The bitwidth for PMI of codebookType=typell-r16 is provided in Tables 6.3.2.1.2-1A, where the values of (N LN 2),
(0,,0,), L, K™ Ny,and | M,|_, _ are given by Clause 5.2.2.2.5 in [6, TS 38.214].

Table 6.3.2.1.2-1A: PMI of codebookType= typell-r16

Information fields X 1
i1,1 i1,2 i1,8,1 i1,8,2 i1,8,3 i1,8,4
Rank=1 [logz(oloz) []ng NlNz) flogzKNZ] N/A N/A N/A
N3319 L
Rank=2 | []og,(0,0,) [Nog NlNZ) [log,(2L) 1| [log,(2L)] N/A A
2
N,<19 L
Rank=3 [ [og,(0,0,) [log NlNZ) [log,(2L)]| [log,(2L)] | [log,(2L)] N/A
2
L
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N,<19
Rank=4 | [log,(0,0,) Flog NlNZ) [log,(2L)] | [log,(2L)] | [log,(2L)]| [log,(2L)]
2
N,<19 L
Rank=1 [10g2(oloz) [log, NlNZ) [logZKNZ] N/A N/A N/A
N,>19 L
Rank=2 | [1og,(0,0,) Flog NlNZ) [log,(2L)] | [log,(2L)] N/A N/A
2
N,>19 L
Rank=3 | [1og,(0,0,) Flog NlNZ) [log,(2L)]| [log,(2L)] | [log,(2L)] N/A
2
N,>19 L
Rank=4 [10g2(0102) [Nog NlNz) [10g2(2L)] “082(2[')] “082(2[')] [log2(2L)]
2
N,>19 L
Information fields X 2
i2,3, i2,3,2 i2,3, i2,3, i1,5 11,6,1 i1,6,2 i1,6,3 i1,6,4 {i2,4,l}I: {iZ,S,I}l: {i1,7,l}l:
Rar11k= 4 N/A E/ z/ N/A [10g N3 N/A N/A N/A 3(KNZ 4(KNZ 2LM1
2
M
N,< 1
Rank= 4 4 N/ N/ N/A | N/A N/A NZ NZ 4 LM
: E [log, Jl\vj [log, 11\\74 KT 4lK 2
N,< 2
Rank= 4 4 4 N/ N/A | N/A NZ NZ 6LM
3 A [log, 11\\1/13 [log, 1\1\/; [log, ]I\V/IS 3(K™| 4(K 3
N,< 3 3
Rank= 4 4 4 4 N/A NZ NZ
j N N, N N, 3(K"| 4(K"| 8LM,
lo 3 [lo i[lo 3 [lo 3
vl [g2M4[gzM[gzM4[gzM4
RarllkZ 4 N/A 2/ 111/ I'logz(: [10g 21\/ N/A N/A N/A 3(KNZ 4(KNZ 2-LM1
2
M
N,>
Rank= 4 4 N/ N/ 1 : N/A N/A NZ NZ 4 L M
2 A | A [ng( [ log, ZMZ\/ [ log, ZMA 3(K 4(K 2
N,>
Rank= 4 4 4 N/ 1 ; N/A NZ NZ 6LM
3 2| Togeld ryg, ZMA [log, ZMA [log, 2Mlv ST alx 3
N,>
Rank= | 4 4 4 4 /’10 ; 21\/ 21\ 2]\/ 2]\/ 3 KNZ 4 KNZ 8LM
) Bl [log, [log, [log, [log, ( ( !
M M M M
N,>
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Note:
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bitwidth of |
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1

1,7,1
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}and{

Ls
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..,U’{i2,4,l}l:1 Uand{

yee

.

Ls

.....
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} up to Rank = v, respectively, and the corresponding per layer

bitwidths are 2L M , 3 (K ,NZ -1 ) and 4(K fVZ -1 ) (i.e., 1, 3, and 4 bits for each respective indicator

elements k§3,) rk

L
38.214] is the number of nonzero coefficients for layer [ such that K NZ_ Z K fVZ.

(2)
1,if>

=1

and C LiLfs respectively), where K INZ as defined in Clause 5.2.2.2.5in [6, TS

The bitwidth for PMI of codebookType= typell-PortSelection is provided in Tables 6.3.2.1.2-2, where the values of

P c
CSI-RS d L, Nosi , M, , M, ,and K” are given by Clause 5.2.2.2.4 in [6, TS 38.214].
Table 6.3.2.1.2-2: PMI of codebookType= typell-PortSelection
X L X, .
Information fields A1 for wideband PMI Information fields for wideband PMI or per
subband PMI
by ar |l | lge | T b1 b1 b 1h2)
Rank=1
sBAmp| 1108/ C;’(;RSH llog)2LIl| 32L-1] | N/A | NA | [M,~1}log,Npg N/A N/A N/A
off
Rank=2
SBAmp [logz{ C;;RSH [Ing(zL:‘] 3‘:2L_1:‘ Hng‘:ZLH 3120-1) [Ml_l]'IngNPSK [Mz_l)‘10g2NPSK N/A N/A
off
Rank=1 PCSI s : ‘ | ‘ min(M,,K'?]-Tog, N peyc (
log,[—=—=1|| Ilog,2L]l| 3[2L-1] N/A N/A | ~logNoo N/A min[M, K- N/A
SB(I)%nmp [gz{ 2d I : +2:(M,~min[p1,, K7
Rank=2 P min(Ml,K[zw)-logzNPSK min(Mz,K(zJ]-logzNPS
log. [N Tlog,(2L1]| 3020-1) | [log,2L]]| 3[2L-1]| —log:Nps —log, N min(M,.K?)~| min[m,, K]
SBAmp [log,| 2d I : ‘ : +2{M,—min(m, K2)|| +2:(M,~min(Mm,, K]
on ‘

The bitwidth for PMI of codebookType=typell-PortSelection-r16 is provided in Tables 6.3.2.1.2-2A, where the values
of Peg_gsd, L, K", N3, and {M 1}1:1,...,0 are given by Clause 5.2.2.2.6 in [6, TS 38.214].

Table 6.3.2.1.2-2A: PMI of codebookType= typell-PortSelection-r16

Information fields X 1
I 11 i1,8,1 I 18,2 i1,8,3 I 1,84
Rank=1 P : 1 K NZ N/A N/A N/A
[logz[ CSI RS} [ ng ]
N,<19 2d
Rank=2 P e | [log,(2L)] [log,(2L)] N/A N/A
[og,[ csI RS} 82( ) 82( )
N,<19 2d
Rank=3 [l Pigi_ps [1082(2L)7 [1032(2L) / [1082(2L)] N/A
0g,[ ———1
N,<19 2d
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Rank=4 [og [PcspRs i “082(2L” “082<2L)] “082(2L)7 “082(2L)]
N,<19 *2d
Rank=1 P log. KV N/A N/A N/A
[logz[ CSI RS} [ ng ]
N,>19 2d
Rank=2 P [log,(2L)] [log,(2L)] N/A N/A
[log, [ CSi-Rs | 82( ) gz( )
N,>19 2d
Rank=3 Pisi s [1082(2L) / [1082<2 L) ! [1082(2L) / N/A
[log,[ ]
N,>19 2d
Rank=4 [og,[ Piogs i [1082(2L)] [10g2<2L)] [10g2(2L)] [10g2(2L)]
N,>19 *2d
Information fields X 5
i2,3, i2,3, i2,3, i2,3, il,S i1,6,1 i1,6,2 il,6,3 i1,6,4 {i2,4,I}I: [i2,5,l}1: {i1,7,1}12
Ral;k: 4 i/ N/A i/ N/A flog N3 N/A N/A N/A 3(KNZ' 4(KNZ 2LM1
2
N,< M,
Ra;k= 4 4 N/A E/ N/A [10g N3 [10g N3 N/A N/A 3(KNZ' 4(KNZ 4_-LM2
2 2
N,< M; M
Rank= 4 4 4 N/ N/A | N/A NZ_ NZ 6LM
: N [og, N, [og, N, [og, N/ 3(K™{ 4(K 3
N,< M| M M
Rank= 4 4 4 4 N/A | NZ NZ 8LM
: Mog| 4 [og,| ™ [og,| [logz(N3 3T 4K )
N,< M| M, M M)
RaI;k: 4 i/ N/A i/ I'logz( flog 2 ]\/ N/A N/A N/A B(KNZ 4(KNZ 2 -L-Z\41
2
N,> M
Rank= 4 4 N/A N/ 1 N/A N/A NZ NZ 4LM
n V| [log,( [log, 2M1v [og, 2M1v 3(K™{4(K 2
N,>
Rank= 4 4 4 N/ 1 N/A NZ NZ 6LM
" V| [log,( [og, 2sz [log, 2M1v [og, 2M1\ 3(K"{4(K 3
N,>
Rank= | 4 4 4 4
[lo 2M 2M 2N 2M 3(K"{ 4(K¥|8LM
4 gl [log, Ny [log, Iy [log, Ny [log, Iy ( ( 4
N,>
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the bitwidth for | i1,7,1}1:1 v {12’4’, },:1’___)1) and {12,5,1}1:1,...,1) shown in Table 6.3.2.1.2-2A is the total
bitwidth of | i 17, 1 {i2’4’ ,} and [i 25, ,} up to Rank = v, respectively, and the corresponding per layer
bitwidths are 2L M , 3 (K ,NZ -1 ) and 4(K fVZ -1 ) (i.e., 1, 3, and 4 bits for each respective indicator

.....

elements kﬁ),f, kﬁ-)’f, and C Lisfs respectively), where K INZ as defined in Clause 5.2.2.2.5in [6, TS

L
38.214] is the number of nonzero coefficients for layer [ such that K NZ_ Z K fVZ.
=1

The bitwidth for PMI of codebookType=typell-PortSelection-r17 is provided in Tables 6.3.2.1.2-2B, where the values
of P pe, Ki, K4, N3, N and M are given by Clause 5.2.2.2.7 in [6, TS 38.214].

Table 6.3.2.1.2-2B: PMI of codebookType= typell-PortSelection-r17

Information fields X 1

i1,2 i1,6 i1,8,1 i1,8,2 i1,8,3 i1,8,4
Rank=1 Pig s [10g2(N_ 1) [logZ(KZ,Z, 11 N/A N/A N/A
[log, Ko ifN>M=2,N/
179 A otherwise
Rank=2 “ P.y pd [108,(N—1)] [log,(Kii1] [log,(Kéé1] N/A N/A
08> Ko ifN>M=2,N/
179 A otherwise
Rank=3 [log, | Pesi-rs [log,(N—1)] [log,(K&é1] [log,(Kii1] [log,(Kéi1] N/A
08> K. /o ifN>M=2,N/
1" A otherwise
Rank=4 fn Py _pd [108,(N—1)] [log,(K;M)| [log,(K,M)| [log,(K,M)| [log,(Kéi1]
08> K. /o ifN>M=2,N/
1 A otherwise
Information fields X 5
i2,3,1 i2,3,2 i2,3,3 i2,3,4 “2,4,1}1:1,... “2,5,1}1:1,... “1,7,1}1:1 ..... v
Rank=1 | 4 N/A N/A N/A S(KNZ—l 4 (KNZ—]_ N/A if KNZ:Kl M:
K| M otherwise
Rank=2 4 4 N/A N/A 3 (KNZ -2} 4 (KNZ—Z N/A if
K¥=2K,M;
2 K| M otherwise
Rank=3 | 4 4 4 N/A 3(KNZ—3 4(KNZ—3 3K1M
Rank=4 | 4 4 4 4 B(KNZ—4 4(KNZ_4 4K1M
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o Uoa hi=1.. pand {io5 J—; , shown in Table 6.3.2.1.2-2B is the total

Note: the bitwidth for | iy7 beq

.....

bitwidth of [11’7’ l}, [i2’4, 1} and {l 25, ,} up to Rank = v, respectively, and the corresponding per layer

bitwidths are K; M, 3 ( K ,NZ -1 ) and 4(K ﬁvz -1 ) (i.e., 1, 3, and 4 bits for each respective indicator
elements k;i-),f, kﬁ)’f, and C Lisfs respectively), where K INZ as defined in Clause 5.2.2.2.7 in [6, TS

L
38.214] is the number of nonzero coefficients for layer [ such that K NZ_ Z K f]z.
=1

(1) J0) 1) g )
For CSI on PUSCH, two UCI bit sequences are generated, ° ’~! *"2 *73 »2 7l
(2) (2) (2) (2) (2)
Qo > a3 o000 ) The €SI fields of all CSI reports, in the order from upper part to lower part in Table
(1) (1) (1) (1) (1) (1)
6.3.2.1.2-6, are mapped to the UCI bit sequence ° I ! starting with % . The CSI fields of all

CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-7, are mapped to the UCI bit sequence
a? g2 g2) ge ) (2)
0 T T2 T Ty starting with %

1 and

The mapping order of CSI fields of one report for CRI/RSRP or SSBRI/RSRP or CRI/RSRP/CapabilityIndex or SSBRI/
RSRP/CapabilityIndex reporting is provided in Table 6.3.1.1.2-8. The mapping order of CSI fields of one report for
inter-cell SSBRI/RSRP reporting is provided in Table 6.3.1.1.2-8. The mapping order of CSI fields of one report for
CRI/SINR or SSBRI/SINR or CRI/SINR/CapabilityIndex or SSBRI/SINR/CapabilityIndex reporting is provided in
Table 6.3.1.1.2-8A. The mapping order of CSI fields of one report for group-based CRI/RSRP or SSBRI/RSRP
reporting is provided in Table 6.3.1.1.2-8B. The procedure in clause 6.3.2 described for CSI part 1 is also applicable for
one report for CRI/RSRP, SSBRI/RSRP, CRI/SINR, or SSBRI/SINR reporting.

Table 6.3.2.1.2-3: Mapping order of CSl fields of one CSI report, CSl part 1

CSl report number CSil fields

CRIl as in Tables 6.3.1.1.2-3/4/6, if reported
Rank Indicator as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/9, if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/9, if reported
Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/9, if reported
Indicator of the number of non-zero wideband amplitude coefficients M0 for layer 0 as in
Cglsrleporttfn Table 6.3.1.1.2-5, if reported
par Indicator of the number of non-zero wideband amplitude coefficients M1 for layer 1 as in

Table 6.3.1.1.2-5 (if the rank according to the reported RI is equal to one, this field is set to all
zeros), if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3
and 5.2.2.2.4 [6, TS 38.214] and if reported
Indicator of the total number of non-zero coefficients summed across all layers KNZ asin

Table 6.3.2.1.2-8/9, if reported
Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
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Table 6.3.2.1.2-3A: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 1

CSl report number

CSil fields

CRl as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported

Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if reported

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if reported

Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3A, if reported

CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingle TRP-
CSI-Model = 1 and if reported;
First CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberOfSingleTRP-CSI-Model = 2 and if reported

CSl report #n
CSlpart1

Rank Indicator associated with CRI as in Tables 6.3.1.1.2-3B, if numberOfSingle TRP-CSI-
Model =1 and if reported;
Rank Indicator associated with the first CRI as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Mode1l = 2 and if reported

Wideband CQI associated with CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingle TRP-CSI-Model = 1 and if reported;
Wideband CQI associated with the first CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingle TRP-CSI-Model = 2 and if reported

Subband differential CQI associated with CRI for the first TB with increasing order of subband
number as in Tables 6.3.1.1.2-3B, if numberOfSingle TRP-CSI-Model = 1 if reported;
Subband differential CQI associated with the first CRI for the first TB with increasing order of
subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Mode1l = 2 and if
reported

Second CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberQfSingle TRP-CSI-Model = 2 and if reported

Rank Indicator associated with the second CRI as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Wideband CQI associated with the second CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI associated with the second CRI for the first TB with increasing order
of subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 2 and if
reported

Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.

Table 6.3.2.1.2-3B: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 2

CSI report number

Csil fields

CSl report #n

CRIl as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported;
CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported

Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource
pair and if reported;
Rank Indicator as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if
reported;

Zero padding bits Oy, if needed

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS

CSlpart1
resource pair and if reported;
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS
resource and if reported
Subband differential CQI for the first TB with increasing order of subband number as in Tables
6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported;
Subband differential CQI for the first TB with increasing order of subband number as in Tables
6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported
Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered

continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
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The number of zero padding bits O}, in Table 6.3.1.1.2-9B is 0 for 1 CSI-RS port and Op=N,,.,,— N reported(R) for
more than 1 CSI-RS port, where

Niax :rrggx N (r ) S ranids the set of rank and rank combination values r that are allowed to be reported. N (r]
is obtained according to Tables 6.3.1.1.2-3A/3B for rank combination indicator and rank indicator respectively.

N reported (R )is obtained according to Tables 6.3.1.1.2-3A for rank combination indicator and R is the reported
rank combination

- N reported (R) is obtained according to Tables 6.3.1.1.2-3B for rank indicator and R is the reported rank

Table 6.3.2.1.2-4: Mapping order of CSI fields of one CSI report, CSI part 2 wideband

el i csl fields
number
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported
Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported
CSl report #n PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1/2 or

CSl part 2 6.3.2.1.2-1/2, if reported

wideband X
PMI wideband information fields 2 from left to right as in Tables 6.3.1.1.2-1/2 or

6.3.2.1.2-1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6,
TS38.214], if pmi-Formatindicator= widebandPMI and if reported
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Table 6.3.2.1.2-4A: Mapping order of CSl fields of one CSI report, CSI part 2 wideband, csi-
ReportMode= Mode 1

CSlI report .
number CsSil fields

Two Layer Indicators as in Table 6.3.1.1.2-3A, where the first Layer Indicator and the
second Layer Indicator are associated with the first resource and the second resource
within the resource pair respectively and if reported;

X
PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1
associated with the first resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the first CSI-RS resource within the CSI-RS resource pair, if pmi-

Formatlindicator= widebandPMI and if reported

X
PMI wideband information fields 1 | from left to right as in Tables 6.3.1.1.2-1
associated with the second resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the second CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlindicator= widebandPMI and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with CRI in CSI
part 1, numberOfSingleTRP-CSI-Model = 1 and if reported;

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the first
CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with CRI in CSI part 1,
numberOfSingleTRP-CSI-Model = 1 and if reported,;

Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the first CRI in CSI part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

CSl report #n X
CSl part 2 PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1, if
wideband associated with CRI in CSl part 1, numberOfSingle TRP-CSI-Model = 1 and if reported;

X
PMI wideband information fields 1 from leftto right as in Tables 6.3.1.1.2-1, if
associated with the first CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 2 and if
reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with CRI in CSI part 1, pmi-Formatindicator= widebandPMI,
numberOfSingle TRP-CSI-Model = 1 and if reported;

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with the first CRI in CSI part 1, pmi-Formatindicator= widebandPMiI,
numberOfSingleTRP-CSI-Model = 2 and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the second
CRI in CSl part 1, numberOfSingle TRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the second CRI in CSl part 1,
numberOfSingle TRP-CSI-Model = 2 and if reported

X
PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1, if
associated with the second CRI in CSl part 1, numberOfSingle TRP-CSI-Model = 2 and if
reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with the second CRI in CSlI part 1, pmi-Formatindicator= widebandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
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Table 6.3.2.1.2-4B: Mapping order of CSl fields of one CSI report, CSI part 2 wideband, csi-

ReportMode= Mode 2

CSl report
number

CSil fields

CSl report #n
CSl part 2
wideband

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if reported part 1 is associated
with one CSI-RS resource and if reported

Two Layer Indicators as in Table 6.3.1.1.2-3A, if reported part 1 is associated with one CSI-
RS resource pair, where the first Layer Indicator and the second Layer Indicator are
associated with the first resource and the second resource within the resource pair

respectively and if reported,;
Layer Indicator as in Table 6.3.1.1.2-3B, if reported part 1 is associated with one CSI-RS
resource and if reported

X
PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1 associated
with the first resource within the CSI-RS resource pair, if reported part 1 is associated with
one CSI-RS resource pair and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated
with the first CSI-RS resource within the CSI-RS resource pair, if pmi-Formatindicator=
widebandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported

X
PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1 associated
with the second CSI-RS resource within the CSI-RS resource pair, if reported part 1 is
associated with one CSI-RS resource pair and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated
with the second CSI-RS resource within the CSI-RS resource pair, if pmi-Formatindicator=
widebandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported

X
PMI wideband information fields 1 from left to right as in Tables 6.3.1.1.2-1, if reported
part 1 is associated with one CSI-RS resource and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or
codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if pmi-
Formatlindicator= widebandPMI and reported part 1 is associated with one CSI-RS resource
and if reported

Table 6.3.2.1.2-5: Mapping order of CSl fields of one CSI report, CSl part 2 subband

CSl report #n
Part 2 subband

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number, as in Tables 6.3.1.1.2-3/4/5, if cqgi-Formatindicator=subbandCQI! and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2
antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing
order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number, as in Tables 6.3.1.1.2-3/4/5, if cqi-Formatindicator=subbandCQI! and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2
antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing
order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Note: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
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Table 6.3.2.1.2-5A: Mapping order of CSl fields of one CSlI report, CSl part 2 of codebookType=typell-

r16 or typell-PortSelection-r16

CSl report
number

CSil fields

CSl report #n
CSl part 2, group 0

PMI fields X, from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

CSl report #n
CSl part 2, group 1

The following PMI fields X2, from left to right, as in Tables 6.3.2.1.2-1A/2A:
NZ

{izﬁ’l:l:l,...,u}, s {il,S,I:l:]'""’U} and max (O,[ ]—u) x 3 highest priority

bits of
NZ

. K . . -
{12,4’1;121,,,,,0},max ((),[T ] —v) x 4 highest priority bits of{lZ’S,,.l—l,...,U}
andy*2 L M,— | K™*/2 | highest priority bits of{iw,lz l=1,...,0}, in decreasing order of

priority based on the corresponding function Pri(l i, f) defined in clause 5.2.3 of TS38.214,
if reported

CSl report #n
CSl part 2, group 2

The following PMI fields X ,, from left to right, as in Tables 6.3.2.1.2-1A/2A:

KNZ

min| KM —v, | N j) x 3 lowest priority bits of

KNZ )

| _/) X 4 lowest priority bits of {iz)sylll:l,...,vj

{i2,4,13l:1,-..,UJ’,min

KNZ_V,I

and | K™#/2 | lowest priority bits of {i1,7,1: I=1,..., U}, in decreasing order of priority based

on the corresponding function Pri( s i,f) defined in clause 5.2.3 of TS38.214, if reported

Table 6.3.2.1.2-5B: Mapping order of CSl fields of one CSI report, CSl part 2 of codebookType=typell-

PortSelection-r17

CSl report
number

CSil fields

CSl report #n
CSl part 2, group O

PMI fields Xl, from left to right as in Tables 6.3.2.1.2-2B, if reported

CSl report #n
CSl part 2, group 1

The following PMI fields X,, from left to right, as in Tables 6.3.2.1.2-28:{1'2)3,1: [=1,..., U}

KV
(max (0, [T |- U)) x 3 highest priority bits of

: K" . e g
{12’4)12121,..., U] ,(max (0,[—2 ]—U)) x 4 highest priority bits of [12’5),:1—1,..., U}
andv K, M —[ KNZ/2j highest priority bits of{iw’l: I=1,..., U}, in decreasing order of
priority based on the corresponding function Pri(l i, f) defined in clause 5.2.3 of TS38.214,

CSl report #n
CSl part 2, group 2

if reported
The following PMI fields Xz, from left to right, as in Tables 6.3.2.1.2-2B:
KV
(min KY—v,]| j)) x 3 lowest priority bits of

NZ
{i2,4,1:l:1,...,u},(min KNZ—V’[KTj)) x 4 lowest priority bits of{iz’s’lilzl,...,l)}

and | K™# /2 | lowest priority bits of {i1,7,1: I=1,..., U}, in decreasing order of priority based

on the corresponding function Pri(l, i,f) defined in clause 5.2.3 of TS38.214, if reported
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Table 6.3.2.1.2-5C: Mapping order of CSl fields of one CSI report, CSI part 2 subband, ReportMode=
Mode 1
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CSl report #n
Part 2 subband

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 1 and if reported;

Subband differential CQI for the second TB of all even subbands with increasing order of

subband number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingle TRP-CSI-Model = 1 and if reported;

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberQOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 1 and if reported;
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
odd subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMlI,
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numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingle TRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
odd subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMlI,
numberOfSingleTRP-CSI-Model = 2 and if reported

Table 6.3.2.1.2-5D: Mapping order of CSl fields of one CSI report, CSI part 2 subband, ReportMode=

Mode 2

CSl report #n
Part 2 subband

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1
in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
FormatlIndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of
subband number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all odd subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported
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(1) (1) (1) (1) (1)
Table 6.3.2.1.2-6: Mapping order of CSl reports to UCI bit sequence R R

with two-part CSI report(s)

UCI bit sequence CSl report number

0(1) CSl part 1 of CSl report #1 as in Table 6.3.2.1.2-3/3A/3B or
((]1) Table 6.3.1.1.2-8/8A/8B

q \ CSl part 1 of CSl report #2 as in Table 6.3.2.1.2-3/3A/3B or
a‘z“ Table 6.3.1.1.2-8/8A/8B

!

a[.“‘ CSl part 1 of CSl report #n as in Table 6.3.2.1.2-3/3A/3B or
A1 Table 6.3.1.1.2-8/8A/8B

where CSI report #1, CSI report #2, ..., CSI report #n in Table 6.3.2.1.2-6 correspond to the CSI reports in increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

(15)2),(152),(1(22),(1&2) ). ..,a(/i[)z)il
3

Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence
with two-part CSI report(s)

UCI bit sequence CSl report number

CSl report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-
4/4AJ4B,
or CSl part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSl part 2 exists for CSI report #1
CSl report #2, CSl part 2 wideband, as in Table 6.3.2.1.2-
4/4A/4B,
or CSl part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
if CSl part 2 exists for CSl report #2

Uy CSil report #n, CSl part 2 wideband, as in Table 6.3.2.1.2-
0(12) 4/4A/4B,
) or CSl part 2 with group 0, as in Table 6.3.2.1.2-5A/5B,
a if CSI part 2 exists for CSl report #n
al2) CSl report #1, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/
3 5D,
: or CSl part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
au{; if CSI part 2 exists for CSl report #1
A1 CSl report #2, CSlI part 2 subband, as in Table 6.3.2.1.2-5/5C/
5D,

or CSl part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSl part 2 exists for CSI report #2

CSl report #n, CSI part 2 subband, as in Table 6.3.2.1.2-5/5C/
5D,
or CSl part 2 with group 1 and 2, as in Table 6.3.2.1.2-5A/5B,
if CSl part 2 exists for CSI report #n

where CSI report #1, CSI report #2, ..., CSI report #n in Table 6.3.2.1.2-7 correspond to the CSI reports in increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

The bitwidth for RI/CQI of codebookType= typell-r16 or codebookType=typell-PortSelection-r16 is provided in Table
6.3.2.1.2-8.
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Table 6.3.2.1.2-8: Rl and CQI of codebookType=typell-r16 or typell-PortSelection-r16

Field Bitwidth
Rank Indicator min(2,[log2nRI])
Wide-band CQI 4
Subband differential CQI 2
[log,(K,)] if max
Indicator of the total number of non-zero coefficients allowed rank is 1;
summed across all layers KV [log,(2K,)]
otherwise

where Ny, is the number of allowed rank indicator values according to Clauses 5.2.2.2.5 and 5.2.2.2.6 [6, TS 38.214],

N
K,=[2L[ p,x ?3 1B |, where p;, N3, R, and f3 are given by Clause 5.2.2.2.5 and 5.2.2.2.6 in [6, TS 38.214].

The values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0' is
mapped to the smallest allowed rank indicator value. The values of the K indicator field are mapped to the allowed

values of K™%, according to Clauses 5.2.2.2.5 and 5.2.2.2.6 [6, TS 38.214], with increasing order, where '0' is mapped
to KNZ: 1.

The bitwidth for RI/CQI of codebookType=typell-PortSelection-r17 is provided in Table 6.3.2.1.2-9.
Table 6.3.2.1.2-9: Rl and CQI of codebookType=typell-PortSelection-r17

Field Bitwidth
Rank Indicator min(2,[ loganII)
Wide-band CQI 4
Subband differential CQI 2
[log,(K,)] if max
Indicator of the total number of non-zero coefficients allowed rank is 1:
summed across all layers KV [10g2(2 Ko) |
otherwise

where Ny, is the number of allowed rank indicator values according to Clauses 5.2.2.2.7 [6, TS 38.214],

K, =/ K, Mp |, where K., M, and 3 are given by Clause 5.2.2.2.7 in [6, TS 38.214]. The values of the rank
indicator field are mapped to allowed rank indicator values with increasing order, where '0' is mapped to the smallest
allowed rank indicator value. The values of the KV indicator field are mapped to the allowed values of K%,

according to Clauses 5.2.2.2.7 [6, TS 38.214], with increasing order, where '0' is mapped to KV=1.

6.3.2.1.3 CG-UCl

For CG-UCI bits transmitted on a CG PUSCH when the higher layer parameter cg-RetransmissionTimer is configured,
the CG-UCI bit sequence d,,d,,4d,,d,,...,d,_; is determined as follows:

- set aizafoUCI fori=0,1,..., 0% Y _1 and A= Y, where the CG-UCI bit sequence
55 c-vd s ~1C67UCI s ,58&1@? | Is given by Table 6.3.2.1.3-1, mapped in the order from upper part to lower

part.
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Table 6.3.2.1.3-1: Mapping order of CG-UCI fields

Field Bitwidth
5 if nrofHARQ-Processes-v1700 in ConfiguredGrantConfig is
HARQ process number configured;
4 otherwise.
Redundancy version 2
New data indicator 1

[log,C [ it both higher layer parameter ul-toDL-COT-

SharingED-Threshold and higher layer parameter cg-COT-
SharingList are configured, or if both higher layer parameter
semiStaticChannelAccessConfigUE and higher layer
parameter cg-COT-SharingList are configured, or if higher
layer parameter cg-COT-SharingList is configured in frequency
range 2-2, where C is the number of combinations configured
in cg-COT-SharingList;

] ) 1 if higher layer parameter ul-toDL-COT-SharingeD-Threshold
Channel Occupancy Time (COT) sharing is not configured, and if higher layer parameter

information semiStaticChannelAccessConfigUE is not configured, and if
higher layer parameter cg-COT-SharingOffset is configured;

0 otherwise.

If a UE indicates COT sharing other than "no sharing" in a CG
PUSCH within the UE's initiated COT, the UE should provide
consistent COT sharing information in all the subsequent CG
PUSCHs, if any, occurring within the same UE's initiated COT
such that the same DL starting point and duration are
maintained.

6.3.2.1.4 HARQ-ACK and CG-UCI

When higher layer parameter cg-UCI-Multiplexing is configured, the UCI bit sequence d,d,,d,,ds,...,d, _; is

determined as follows, where A =(Q““~ Y4 9K,

~CG—-UCI

- The CG-UCI bits are mapped to the UCI bit sequenced, d;,d,,ds,...,dyccva_y, where a,=0; for
. - . ~CG-UCI ~CG-UCI ~CG-UCI , .
i=0,1,..., O%C Y _1. The CG-UCI bit sequence 0y , 01 s+++50 gee-va_, 1s given by Table

6.3.2.1.3-1 mapped in the order from upper part to lower part, and Q°° ~Y“! is number of CG-UCI bits;

- The HARQ-ACK bits are mapped to the UCI bit sequence a ;co-var, Ayeo-var 5+« + 5 ges-var gaex _ 1, Where
~ACK ¢ . . ~ACK ~ACK ~ACK .
a., ow=0;  fori=0,1,..., 0O”“f —1. The HARQ-ACK bit sequence Oy ,01 ,...,04xx_, Is given by
Clause 9.1 of [5, TS38.213], and OACK is number of HARQ-ACK bits.

6.3.2.1.5 UCI with different priority indexes

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, and CSI part 1 if any are

transmitted on a PUSCH associated with priority index 1, the following UCI bit sequences are generated,

(1) @) (1) (1) (1] (2) (2 _(2) (2) 2]

a, ,a, ,a, ,dz ,...,d,_,andd, ,a; ,d, ,ds ,...,d,e_, if any, according to the following:

- If CSI part 1 is also transmitted on the PUSCH,

(il) fori=0,1,..., A(l) — 1 as the bit sequence of CSI part 1, where the CSI fields of all CSI reports, in
the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence

(1) (1) (1 (1) . .
a(0 ), a(1 ), a(2 ), CI(3 ), .ees 0,0 _ starting with a(ol).

- Seta
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- set @P=0F forj=0,1,...,0"* P _1 and AP=0*?, where the HARQ-ACK bit
sequence 58‘CK_LP s BfCK‘LP eees 52%&5_}?1 associated with priority index 0 is given by Clause 9.1 of [5,
TS 38.213].
- Otherwise, set a(il): BiACKfLP fori=0,1,..., O tP_1 and A(l): O*“K~LP wwhere the HARQ-ACK bit
sequence 58‘CK_LP s 5{*‘”“” veees 52?5;5_131 associated with priority index 0 is given by Clause 9.1 of [5, TS

38.213].

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSI if any are

transmitted on a PUSCH associated with priority index 0, the following UCI bit sequences are generated,

(1 1 1 1 (1) . 2 2 2 2 (2)
ao,al,az,a:“...,aAfl,ao),a(l),a(2 ),ag),...,aAm_llfany, .emda(o),a(l),a(2 ),ag),...,aAm_

to the following:

, if any, according

- If HARQ-ACK bits associated with priority index 1 and CSI are transmitted on the PUSCH without UL-SCH
and the CSI includes CSI part 1 without CSI part 2, and there is only one HARQ-ACK bit associated with

priority index 1 given by Clause 9.1 of [5, TS 38.213], set a0:5§CK_ HP, a,=0, and A =2; otherwise, set

a,= 51.ACK_ HP for j= 0,1,..., O*“K~HP_1 and A =" HP where the HARQ-ACK bit sequence

59 cr-np , 5?CK7HP seens Bgffgiﬂ associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213];

- Set a(il) forj=0,1,..., A(l) — 1 as the bit sequence of CSI part 1, if CSI part 1 is also transmitted on the
PUSCH, where the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6,

are mapped to the UCI bit sequence a(ol) s a(ll) s a(zl), a(;) yeees a‘j(}l),l starting with a(ol);

- Set a(iz) fori=0,1,..., A(z) — 1 as the bit sequence of CSI part 2, if CSI part 2 is also transmitted on the
PUSCH, where the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-7,

are mapped to the UCI bit sequence a(oz) s a(lz) s a(22) s 0(32) yeees a‘jluil starting with a(OZ).

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits

associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted

on a PUSCH, the following UCI bit sequences are generated,d, d,dy,d5,...,d,_4, a(ol) , a(ll) s a(zl), a(al) yeens all

A1
(2) (2) _(2) (2) 2]

anda, ,a; ,a, ’,d; ,...,d,e._, if any, according to the following:

- Seta;=0,“ " fori=0,1,...,0* " _1 and A=0"“ " if HARQ-ACK bits associated with

i
priority index 1 are transmitted without CG-UCI associated with priority index 1, where the HARQ-ACK bit

sequence 53\ CR—HP s B?CK_HP yeves (N)ggc{flfi associated with priority index 1 is given by Clause 9.1 of [5, TS

38.213];

- Seta,= 51.CG*UCI fori=0,1,..., O U _1 and A= Y if CG-UCI associated with priority index 1
is transmitted without HARQ-ACK bits associated with priority index 1, where the CG-UCI bit sequence
FeG-uct >c6-uct ~CG—UCI

0 , 01 s+ ++50 gco-va_, associated with priority index 1 is given by Table 6.3.2.1.3-1, mapped in the

order from upper part to lower part;

- Setday,a,,aq,,d,,...,d,_, as follows, if both CG-UCI associated with priority index 1 and HARQ-ACK bits

associated with priority index 1 are transmitted, where A =Q¢¢~ V¢4 QACK—HP

- The CG-UCI bits are mapped to the UCI bit sequence d,d;,d;,,ds,...,d c-va_;, where aizaiCG7UCI

i=0,1,..., 0%C Y _ 1. The CG-UCI bit sequence 0 c-uer ee-vd 05!

Og , 04 0 gec-va_, is given by Table
6.3.2.1.3-1 mapped in the order from upper part to lower part, and Q¢ ~Y“! is number of CG-UCI bits

for

seeesUg
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- The HARQ-ACK bits are mapped to the UCI bit sequence @ jce-ver s Ayco-ver g 5+ + s gco-ver , gpex-ne_ 1, Where

a, yce-va = NI-ACK_ HP for i=0,1,..., O"“K~HP _ 1 The HARQ-ACK bit sequence
5§CK7HP , 5?CK7HP, cens (N)giﬁ;ffl associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213].

- If CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1,

- Set a(il) fori=01,..., A<1) — 1] as the bit sequence of CSI part 1, where the CSI fields of all CSI reports, in
the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI bit sequence

1) (1 1) (1 1) . .
a(o ), a(l >, a(z ), 0(3 ), vy a“Au)_l starting with a<01).

- set @?=0" forj=0,1,...,0"* P _1 and AP=0"* ", where the HARQ-ACK bit

sequence 5(?CK_LP s (N)?CK_LP yeens (N)gfclzfifi associated with priority index 0 is given by Clause 9.1 of [5,
TS 38.213].

- Otherwise,

- set @\V=8"" forj=0,1,...,0"* " _1 and AV=0" ", where the HARQ-ACK bit

sequence BS\CK_LP s B?CK_LP yeens Bgiﬁifi associated with priority index 0 is given by Clause 9.1 of [5,
TS 38.213].

- Set a(iz>: agl) fori=0,1,..., Zm— land A(z):z(l), if CSI part 1 is also transmitted on the PUSCH and
the PUSCH is associated with priority index 0, where the CSI part 1 sequence 5(01) , agl) , 5(21) , ?1(31) e 5%)1]71
is given by Table 6.3.2.1.2-6 by replacing ay, a\"’, @}, a}’,...,a\,_, and the CSI fields of all CSI
reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the CSI part 1 sequence

~(1) ~(1) ~(1) ~(1 ~(1 . . ~
gl al &l d, ),...,a%ﬂ]_l starting with ..

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK bits associated
with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a

PUSCH associated with priority index 0, the following UCI bit sequences are generated,d,d;,d,,d3,...,d,_4,

(1 (1) (1) (1) (1] (2) () _(2) (2) 2]

a, ,a, ,a, ,dz ,...,d,n_,andd, ,d; ,d, ,dz ,...,d,e_, if any, according to the following:

- Seta;=0,“ " forj=0,1 yeo, 0P _1and A=0** ", where the HARQ-ACK bit sequence

1

59 cr-np , 5?CK7HP seens Bgffgiﬂ associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213];

- Set a(il): (N)ICG_UCI forj=0,1,..., O Y“_1 and A(l): O°° Y if CG-UCI associated with priority index
0 is transmitted without HARQ-ACK bits associated with priority index 0, where the CG-UCI bit sequence
~CG-UCI ~CG-UCI ~CG-UCI . . S — .

(o , 01 5«50 gee-va_, associated with priority index 0 is given by Table 6.3.2.1.3-1, mapped in the

order from upper part to lower part;

- Set a(ol) s a(ll) s agl), 0(31) yeees am _, as follows if both CG-UCI associated with priority index 0 and HARQ-ACK

Am
bits associated with priority index 0 are transmitted, where Al!)=(¢¢~UCl 4 ACK-LP

- The CG-UCI bits are mapped to the UCI bit sequence a(ol) s a(ll) y a(;), a(;) yeees agga—ucr_l, where
a(il)z BiCGfUCIfor i=0,1,..., O°¢ Y _1. The CG-UCI bit sequence BSG_UCI s NfG_UCI yeees Ngﬁifii,cfl is
given by Table 6.3.2.1.3-1 mapped in the order from upper part to lower part, and Q¢ ~Y“! is number of
CG-UCI bits

- The HARQ-ACK bits are mapped to the UCI bit sequence a(olgH(:, s agt):g%, b0 g:‘(?(;—uu +o/-w_1» Where
a(ii)o(;mUC: =5/ " for j= 0,1,...,0"““ " _1. The HARQ-ACK bit sequence
BSCK_LP s 5'14CK_LP seens 5255;5_131 associated with priority index 0 is given by Clause 9.1 of [5, TS 38.213].
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(2)_51(1)

- Seta;,'= forj=0,1,.. A‘l‘— land A A 1) , if CSI part 1 is also transmitted on the PUSCH and the

PUSCH is associated with priority index 0, where the CSI part 1 sequence a(o ), a(l ), aé ), a(3 ), cees Ez%?”_l

given by Table 6.3.2.1.2-6 by replacing a(ol) s a(ll) , a(zl), a(;) yeens (1&(:‘1)_1, and the CSI fields of all CSI reports, in
the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the CSI part 1 sequence

~(1) ~(1) ~(1) ~(1 ~(1 . . ~
gl al &l d, ),...,a%[)u_l starting with &',

is

6.3.2.2 Code block segmentation and CRC attachment

Denote the bits of the payload by G, 1,0y, 03,505 , where A isthe payload size. The procedure in 6.3.2.2.1
applies for A=12 and the procedure in Clause 6.3.2.2.2 applies for A<l

6.3.2.2.1 UCI encoded by Polar code

Code block segmentation and CRC attachment is performed according to Clause 6.3.1.2.1.

6.3.2.2.2 UCI encoded by channel coding of small block lengths

The procedure in Clause 6.3.1.2.2 applies.

6.3.2.3 Channel coding of UCI

6.3.2.3.1 UCI encoded by Polar code

Channel coding is performed according to Clause 6.3.1.3.1, except that the rate matching output sequence length r
is given in Clause 6.3.2.4.1.

6.3.2.3.2 UCI encoded by channel coding of small block lengths

Information bits are delivered to the channel coding block. They are denoted by CorCpCpCansC

the number of bits.

K-1 | where K s

The information bits are encoded according to Clause 5.3.3.

dyd;,d,,d,,....dy

After encoding the bits are denoted by 071 "273 " TN-1 [ where N is the number of coded bits.

6.3.2.4 Rate matching

6.3.2.4.1 UCI encoded by Polar code

6.3.2.4.1.1HARQ-ACK

For HARQ-ACK transmission on PUSCH not using repetition type B with UL-SCH and if numberOfSlotsTBoMS is not
present in the resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the
value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1,

the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as QACK , is determined
as follows:

PUSCH

symb,all
PUSCH ucI
( OACK + LACK) offset Z M (l ' N fyusbc !
' . UCI
=min M|l
QACK [ Cor_scn—1 Z ( H
K,
r=0

where

- OACK is the number of HARQ-ACK bits;
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if Opck 2360 Ly _11; otherwise Lack is the number of CRC bits for HARQ-ACK determined according to

Clause 6.3.1.2.1,

PUSCH _ ,HARQ-ACK
- B offset B offset

C

- UL-SCH  js the number of code blocks for UL-SCH of the PUSCH transmission;
- if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not

transmit the T -th code block, KV =0; otherwise, Kf isthe T -th code block size for UL-SCH of the
PUSCH transmission;

PUSCH
- MSC is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;
MRS (1) . | | | -
- s¢ is the number of subcarriers in OFDM symbol that carries PTRS, in the PUSCH transmission;
UcI ( )
- sc is the number of resource elements that can be used for transmission of UCI in OFDM symbol l , for
1=0.12 . NPUSCH _4 JPUSCH

symb,all , in the PUSCH transmission and ~'symball  is the total number of OFDM symbols of

the PUSCH, including all OFDM symbols used for DMRS;

. M(1) =0
- for any OFDM symbol that carries DMRS of the PUSCH, " ¢ ;

UCI — PUSCH _ PT-RS
- for any OFDM symbol that does not carry DMRS of the PUSCH, M, () =M, M, (0 ;

- & s configured by higher layer parameter scaling;

b is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission.

For HARQ-ACK transmission on PUSCH not using repetition type B with UL-SCH, and if numberOfSlotsTBoMS is
present in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain
resource assignment field in DCI is larger than 1, the number of coded modulation symbols per layer for HARQ-ACK

transmission, denoted as (Q ;. is determined as follows:

PUS( H 1
Noymb =

PUSCH UCI
( O ekt LACK offset Z M, Nopy ai—1
' . uct
Qacx=mini{[ ]’[0(' z M, (l)]

UL SCH ™

1
Ns r=0

where

N is the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI,;

- M fCT_RS (l )is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB
processing over multiple slots in the slot with the HARQ-ACK transmission;

- M SLiCI (l ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for
[=0,1,2,...,N PUSCH __ 1| in the PUSCH transmission of TB processing over multiple slots in the slot with the

symb, all
HARQ-ACK transmission and N f;%i?ffuis the total number of OFDM symbols of the PUSCH in the slot,

including all OFDM symbols used for DMRS;
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- lyis the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS

symbol(s), in the PUSCH transmission of TB processing over multiple slots in the slot with the HARQ-ACK
transmission;

- and all the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
numberOfSlotsTBoMS is not present in the resource allocation table.

For HARQ-ACK transmission on an actual repetition of a PUSCH with repetition Type B with UL-SCH, the number of
coded modulation symbols per layer for HARQ-ACK transmission, denoted as Q'ACK, is determined as follows:

PUSCH
N, symb,nominal 1

PUSCH UCI
( OACK+ LACK ) Boffset Z Msc,nominal (l ' nyu,:.f,llmi,,afl N:’;Jnflfikua] -1

Q’ACK:min [ = ]’ [(X ) Z M?Cilominal (” ]’ MiiICtual (”
1=0 1=0

where

- M iclfommal ( | ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [,

for[=0,1,2,---, N fyU;};: A —1,in the PUSCH transmission assuming a nominal repetition without

segmentation, and [N fyunff immal is the total number of OFDM symbols in a nominal repetition of the PUSCH,

including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH assuming a nominal repetition without

. UCI
segmentation, Msc,nominal ( I ) = 0;

- for any OFDM symbol that does not carry DMRS of the PUSCH assuming a nominal repetition without

. ucr )_ PUSCH PT-RS ) PT-RS ) . _—
segmentation, M . o ninal =M s« M nominal (1| where M sc.nominal (1] is the number of subcarriers in

OFDM symbol [ that carries PTRS, in the PUSCH transmission assuming a nominal repetition without
segmentation;

- M Ecilcmal( 1| is the number of resource elements that can be used for transmission of UCI in OFDM symbol [ , for

P H . ops P P H .
[=0,1,2,---,N S;ﬁf acrual — 1> 0 the actual repetition of the PUSCH transmission, and N SyUnftf ol 1S the total

number of OFDM symbols in the actual repetition of the PUSCH transmission, including all OFDM symbols
used for DMRS;

- for any OFDM symbol that carries DMRS of the actual repetition of the PUSCH transmission,
ucI
Msc,actual ( l ] = 0;
- for any OFDM symbol that does not carry DMRS of the actual repetition of the PUSCH transmission,
M el |J= MPOSH _ MPTRS () where MPTRS (1] is the number of subcarriers in OFDM symbol [

sc sc,actual sc,actual
that carries PTRS, in the actual repetition of the PUSCH transmission;

- and all the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
numberOfSlotsTBoMS is not present in the resource allocation table.

For HARQ-ACK transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for

HARQ-ACK transmission, denoted as QACK , is determined as follows:

PUSCH

’ ' (O + L, ) -BEUSCH NEUSCH -1
QACK =min ACK 'ACK offset o - Z MSICJCI ( l)
R-Q, 1=,
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where

- OACK is the number of HARQ-ACK bits;

=11

if Oacx 2360, Lyex ; otherwise Lyex is the number of CRC bits for HARQ-ACK defined according to

Clause 6.3.1.2.1;;

[))PUSCH _[))HARQ- ACK
offset I offset

PUSCH
- MSC is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

M PT-RS l
- s¢ ( ) is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission;

SICJCI (

- is the number of resource elements that can be used for transmission of UCI in OFDM symbol l , for
1=0.1.2. . NPUSCH _4 JPUSCH
T S Hsymball , in the PUSCH transmission and ~'symbal s the total number of OFDM symbols of
the PUSCH, including all OFDM symbols used for DMRS;

. M (1) =0
- for any OFDM symbol that carries DMRS of the PUSCH, " ;

MSICJCI ( l) :MSIZUSCH _ MSFC'T-RS (l)

bl

- for any OFDM symbol that does not carry DMRS of the PUSCH,

b is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission;

- R s the code rate of the PUSCH, determined according to Clause 6.1.4.1 of [6, TS38.214];

- Qm is the modulation order of the PUSCH;

- @ js configured by higher layer parameter scaling.

d.d.,d

dr(]’ r12Yr2e r3""’dr(Nr—1)

The input bit sequence to rate matching is
N

where T is the code block number, and

r is the number of coded bits in code block number ©

I, =1

Rate matching is performed according to Clause 5.4.1 by setting BIL™

length to E,=[Eyq/C

C

- Ucl  is the number of code blocks for UCI determined according to Clause 5.2.1;

and the rate matching output sequence

UCIJ , where

- Ny is the number of transmission layers of the PUSCH;

- Qm is the modulation order of the PUSCH;
Ey =N Q'yex Qp

frO’frl’frZ""’fr(Erfl)

The output bit sequence after rate matching is denoted as where E, is the length of rate

matching output sequence in code block number r

6.3.2.4.1.2CSI part 1
For CSI part 1 transmission on PUSCH not using repetition type B with UL-SCH and if numberOfSlotsTBoMS is not
present in the resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the
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value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1,

the number of coded modulation symbols per layer for CSI part 1 transmission, denoted as QCSI'Pafﬂ , is determined
as follows:

PU&( H

Noywp.an—1
PUSCH uer |
(OCSI—1+LCSI—1) offset z M, Nyl
' — i . uct
Qcsi—i=min{ [ Corson—1 ],[(X Z M 1= Qacxsco-ver
- 1=0
Kr
r=0
where

Ocsi is the number of bits for CSI part 1;

- if Oc51-1 2360’ Lc51-1 =11
Clause 6.3.1.2.1;

; otherwise Lesi is the number of CRC bits for CSI part 1 determined according to

PUSCH __ [, CSI-partl
:B offset B offset

C

- UL-SCH  js the number of code blocks for UL-SCH of the PUSCH transmission;

- if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not

transmit the T -th code block, Kr =0; otherwise, Kr isthe T -th code block size for UL-SCH of the
PUSCH transmission;

PUSCH
- MSC is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;
M PT-RS ( l)
- s¢ is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission;

- QVACK, co—vel= QVACK if HARQ-ACK is present for transmission on the same PUSCH with UL-SCH and

without CG-UCI, where Q;‘CK is the number of coded modulation symbols per layer for HARQ-ACK
transmitted on the PUSCH as defined in clause 6.3.2.4.1.1 if number of HARQ-ACK information bits is more

PUSCH

Nsymb all -1
] \ 7 ACK
Q ACK — Z M sc, rvd
than 2, and 1f the number of HARQ-ACK information bits is no more than 2 bits,
7 ACK
sc, rvd

where is the number of reserved resource elements for potential HARQ-ACK transmission in

PUSCH
l:O, 1,2, . "’NSyHlb,ElH_]'

OFDM symbol l , for , in the PUSCH transmission, defined in Clause 6.2.7; or

- Qack/co-ver=Qacx if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, where

Q;\CK is the number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmitted on the
PUSCH as defined in clause 6.3.2.4.1.5; or

- Qack/co-var=Qce_ue if CG-UCL s present on the same PUSCH with UL-SCH and without HARQ-ACK,

where Q'CGf ucy 1s the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as
defined in clause 6.3.2.4.1.4;

UCI
. M ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol l

1=0.1.2. . NPUSCH _4 PUSCH
symball , in the PUSCH transmission and ~'symball s the total number of OFDM symbols of

the PUSCH, including all OFDM symbols used for DMRS;

, for
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, M (1) =0
- for any OFDM symbol that carries DMRS of the PUSCH, "~ * ;

ucl _ 7 PUSCH _ p srPTRS
- for any OFDM symbol that does not carry DMRS of the PUSCH, M, (1) =M, M, (1 ;

- @ s configured by higher layer parameter scaling.

For CSI part 1 transmission on PUSCH not using repetition type B with UL-SCH, and if numberOfSlotsTBoMS is
present in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain
resource assignment field in DCI is larger than 1, the number of coded modulation symbols per layer for CSI part 1

transmission, denoted as Q gy g 1> is determined as follows:

PUSCH

Ny ar— 1
PUSCH uct
(Oc51—1+LC51—1)'Boffset ’ Z M, “) Nomai—1
— 1=0 ucr '
Qcsi—y=min| [ T l.[a Z M= Qackco-ver

sc e

— K

Ns r=0 '

where

- N, is the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI;

- MITRC | ] is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission of

sc
TB processing over multiple slots in the slot with the CSI part 1 transmission;

- M ZCI(I Jis the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for

[=0,1,2,....N PUSCH 1, in the PUSCH transmission of TB processing over multiple slots in the slot with the

symb,all
s PUSCH
CSI part 1 transmission and N, "y

all OFDM symbols used for DMRS;

jis the total number of OFDM symbols of the PUSCH in the slot, including

- and all the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
numberOfSlotsTBoMS is not present in the resource allocation table.

For CSI part 1 transmission on an actual repetition of a PUSCH with repetition Type B with UL-SCH, the number of
coded modulation symbols per layer for CSI part 1 transmission, denoted as Q'CSI_ part1> 1S determined as follows:

PUSCH
N symb,nominal -1

(OCSI-1+LCSI-1)'BPUSCH' Z M ) —

offset sc,nominal symb,nominal
. 1=0 . ucl ( '
QCSI—l_ min [ C 1 ] s [ a Z Msc,nominal“) I_ QACK/CG*UCI )

UL-SCH =0
K

r

r=0
where
- M ( 1 ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol 1,

sc,nominal

for[=0,1,2,---,N fyUn?bC N —1,inthe PUSCH transmission assuming a nominal repetition without

segmentation, and [N fyUH?bC immal is the total number of OFDM symbols in a nominal repetition of the PUSCH,

including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH assuming a nominal repetition without

. ucr \
segmentation, M ¢ ominal 11]=0;

3GPP
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- for any OFDM symbol that does not carry DMRS of the PUSCH assuming a nominal repetition without

. uct __ 2 sPUSCH PT-RS PTRS . S
segmentation, M ¢ ;ominal (l ] =M =M nomina ( | ) where M. ominal ( | ) is the number of subcarriers in

OFDM symbol [ that carries PTRS, in the PUSCH transmission assuming a nominal repetition without
segmentation;

- M Ec’calcmal (l ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol I, for

[=0,1,2,---,N fynfbc itual— 1, in the actual repetition of the PUSCH transmission, and N fyUnff imal is the total
number of OFDM symbols in the actual repetition of the PUSCH transmission, including all OFDM symbols
used for DMRS;

- for any OFDM symbol that carries DMRS of the actual repetition of the PUSCH transmission,
MEC(,:aIctual(l)zo;

- for any OFDM symbol that does not carry DMRS of the actual repetition of the PUSCH transmission,
MY (l]: MPUSCH _ pfPTRS ( | ) where MPTRS (l ) is the number of subcarriers in OFDM symbol [

sc,actual sc sc,actual sc,actual
that carries PTRS, in the actual repetition of the PUSCH transmission;

- and all the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
numberOfSlotsTBoMS is not present in the resource allocation table.

For CSI part 1 transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for CSI
part 1 transmission, denoted as QCSI'PaFﬂ , is determined as follows:

if there is CSI part 2 to be transmitted on the PUSCH,

PUSCH | NEU3CH-1
(OCSI—l + LCSI—l) B Ky

S ff uct ,
QCSI—I =min R = ’ Z Msc (l)' QACK

‘Qm 1=0
else

N~ 1

o ucI ,
QCSI-l_ Z Msc (l)'QACK
1=0

end if
where

@)
Sl js the number of bits for CSI part 1;

> =
if Ocst _360, Lo, =11 ; otherwise Legu is the number of CRC bits for CSI part 1 determined according to
Clause 6.3.1.2.1;
PUSCH __ [CSI-partl
- :B offset B offset
MPUSCH

- sC is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

METRS ( I )

- is the number of subcarriers in OFDM symbol | that carries PTRS, in the PUSCH transmission;

I
- Q ACK s the number of coded modulation symbols per layer for HARQ-ACK transmitted on the PUSCH if

PUSCH
Nsymb,all -1

Q‘ACK = Z Msi,crl\jd(l)

number of HARQ-ACK information bits is more than 2, and =0 if the number of
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7 ACK

HARQ-ACK information bits is no more than 2 bits, where ¢ rvd is the number of reserved resource
PUSCH

1=0,1,2,...,Nooch —1

elements for potential HARQ-ACK transmission in OFDM symbol [ for symball , in the
PUSCH transmission, defined in Clause 6.2.7;
M) . . |
- e is the number of resource elements that can be used for transmission of UCI in OFDM symbol , for
1=0.1.2. . NPUSCH _4 yPuscH
- symb,all , in the PUSCH transmission and symball s the total number of OFDM symbols of

the PUSCH, including all OFDM symbols used for DMRS;

. M) =0
- for any OFDM symbol that carries DMRS of the PUSCH, ;

UcCI — PUSCH _ PT-RS
- for any OFDM symbol that does not carry DMRS of the PUSCH, M) =M M D) ;

- R s the code rate of the PUSCH, determined according to Clause 6.1.4.1 of [6, TS38.214];

- Qm is the modulation order of the PUSCH.

d,d.,d

dyp,d, 15,5, r3""’dr(Nr—1)

The input bit sequence to rate matching is where I is the code block number, and

N, is the number of coded bits in code block number r
Rate matching is performed according to Clause 5.4.1 by setting [y, =1

length to E,=[Eyq/Cy

and the rate matching output sequence

IJ , where

- Cua is the number of code blocks for UCI determined according to Clause 5.2.1;

- Ny is the number of transmission layers of the PUSCH;

Qm is the modulation order of the PUSCH;
Ey =N Qe Q,
frO’frl’fr2’ ’f E -1)

The output bit sequence after rate matching is denoted as where E, is the length of rate

matching output sequence in code block number

6.3.2.4.1.3CSI part 2

For CSI part 2 transmission on PUSCH not using repetition type B with UL-SCH and if numberOfSlotsTBoMS is not
present in the resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the
value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1,

the number of coded modulation symbols per layer for CSI part 2 transmission, denoted as QCSI'PHF12 , is determined
as follows:

NPUSCH 4
Nymb ai™

PUSCH UCI
(Oc51—2+Lc51—2) offset Z M, NGl

symb ,all

’ — i ucr
Qesi—p=min|[ Coroon—1 ],[(X' Z M T = Quexics-ver = Qesio
1=0
K

r

r=0

where

Ocsi is the number of bits for CSI part 2;
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i O 2360’ L., =11
Clause 6.3.1.2.1;

; otherwise Lesia is the number of CRC bits for CSI part 2 determined according to

PUSCH __ CSI-part2
- B offset B offset

C

- UL-SCH  js the number of code blocks for UL-SCH of the PUSCH transmission;
- if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not

transmit the T -th code block, KV =0; otherwise, Kr isthe T -th code block size for UL-SCH of the
PUSCH transmission;

PUSCH
- MSC is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

MPT—RS l
- s¢ ( ) is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission;

- Q;\CK, cC-vcr= Q;‘CK if HARQ-ACK is present for transmission on the same PUSCH with UL-SCH and
without CG-UCI, where Q;\CK is the number of coded modulation symbols per layer for HARQ-ACK
transmitted on the PUSCH as defined in clause 6.3.2.4.1.1 if number of HARQ-ACK information bits is more

! —
than 2, and Q ACK =0 if the number of HARQ-ACK information bits is 1 or 2 bits; or

- Qack/co-ver=Qacxk if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, where

QACK is the number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmitted on the
PUSCH as defined in clause 6.3.2.4.1.5; or

- Q;‘CK, e Q'CG_UCI if CG-UCl is present on the same PUSCH with UL-SCH and without HARQ-ACK,

where Q'CGf ucy 1s the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as
defined in clause 6.3.2.4.1.4;

~ Qs is the number of coded modulation symbols per layer for CSI part 1 transmitted on the PUSCH;

UCI
- ¢ ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol l , for

1=0.1.2. . NPUSCH _4 pPuscH
T S Hsymball , in the PUSCH transmission and ~'symball s the total number of OFDM symbols of

the PUSCH, including all OFDM symbols used for DMRS;

, MY(1) =0
- for any OFDM symbol that carries DMRS of the PUSCH, = ;

ucl _ nfPUSCH _ 7 rPTRS
- for any OFDM symbol that does not carry DMRS of the PUSCH, M, ) =M. M, g .

- @ s configured by higher layer parameter scaling.

For CSI part 2 transmission on PUSCH not using repetition type B with UL-SCH, and if numberOfSlotsTBoMS is
present in the resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain
resource assignment field in DCI is larger than 1, the number of coded modulation symbols per layer for CSI part 2

transmission, denoted as Q ~;_ part 2> is determined as follows:
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PUSCH

Noymb.ai—1
PUSCH uct (g
(OCSI ot LCSI—z)' Boffset ’ Z M. m N1
o 1=0 ucr ' '
Qesi—p=min{[ | Cogd I.[a Z Mo 11T = Q ackics -ver = Qesi—1
< 1=0
No&
s r=0

where

- N, is the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI;

- MR (l )is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB

Ne
processing over multiple slots in the slot with the CSI part 2 transmission;

- M ga“ )is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for

1=0,1,2,...,N g},ﬁfﬁ,— 1, in the PUSCH transmission of TB processing over multiple slots in the slot with the

CSI part 2 transmission and [N ;ﬁi?zlis the total number of OFDM symbols of the PUSCH in the slot, including
all OFDM symbols used for DMRS;

- and all the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
numberOfSlotsTBoMS is not present in the resource allocation table.

For CSI part 2 transmission on an actual repetition of a PUSCH with repetition Type B with UL-SCH, the number of
coded modulation symbols per layer for CSI part 2 transmission, denoted as Q'CSI_ part2> 18 determined as follows:

PUSCH
N symb,nominal -1

(OCSI-Z"'LCSI-z)'BPUSCH' Z M () ——

offset sc,nominal symb,nominal
C = ) ucl ( ' '
Qcs,=min{ [ C 1 I.[a Z Msc,nominal(l) 1= Qackico-ver— Qesta»

UL-SCH =0
K

r

r=0

where
UCI
M sc,nominal

for[=0,1,2,---, NS;J;,S immal —1, in the PUSCH transmission assuming a nominal repetition without

segmentation, and N SYUH?,S :meal is the total number of OFDM symbols in a nominal repetition of the PUSCH,

including all OFDM symbols used for DMRS;

( [ is the number of resource elements that can be used for transmission of UCI in OFDM symbol I,

- for any OFDM symbol that carries DMRS of the PUSCH assuming a nominal repetition without

. ucl
segmentation, M g o mina |1/ =0;

- for any OFDM symbol that does not carry DMRS of the PUSCH assuming a nominal repetition without

: UC ()= pgPUSCH PT-RS PT-RS . o
segmentation, M ¢ omina |/ J=MIM M sc.nominal 1] where M sc.nominal (1]is the number of subcarriers in

OFDM symbol [ that carries PTRS, in the PUSCH transmission assuming a nominal repetition without
segmentation;

- M ( I ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for

sc,actual
PUSCH

1=0,1,2,---,N E;J;,S ;{Cmal— 1, in the actual repetition of the PUSCH transmission, and N g% q iS the total

number of OFDM symbols in the actual repetition of the PUSCH transmission, including all OFDM symbols
used for DMRS;

- for any OFDM symbol that carries DMRS of the actual repetition of the PUSCH transmission,
Mi(,:alctual(l]:();
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- for any OFDM symbol that does not carry DMRS of the actual repetition of the PUSCH transmission,
M Egcmal( l ): M SCUSCH -M ECT :z:]al 1) where M SCT :;ial ( [} is the number of subcarriers in OFDM symbol [
that carries PTRS, in the actual repetition of the PUSCH transmission;

- and all the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
numberOfSlotsTBoMS is not present in the resource allocation table.

For CSI part 2 transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for CSI

part 2 transmission, denoted as QCSI'PEUFt2 , is determined as follows:

NPUSCH 4

symb,all

’ _ UcCI ’ ’
QCSI—Z = Z Msc (l) - QACK - QCSI—I
1=0
where
MPUSCH
- sC is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;
PT-RS
M)

- is the number of subcarriers in OFDM symbol | that carries PTRS, in the PUSCH transmission;

I
- Q ACK  is the number of coded modulation symbols per layer for HARQ-ACK transmitted on the PUSCH if

I — 0
number of HARQ-ACK information bits is more than 2, and Q ACK if the number of HARQ-ACK
information bits is 1 or 2 bits;

Q 'CSI—l

- is the number of coded modulation symbols per layer for CSI part 1 transmitted on the PUSCH;

MUCI(I)

- s is the number of resource elements that can be used for transmission of UCI in OFDM symbol | | for
1=0.1.2. . NPUSCH 4 [yPUSCH
T S Heymball , in the PUSCH transmission and ~ symball s the total number of OFDM symbols of

the PUSCH, including all OFDM symbols used for DMRS;

: M (1) =0
- for any OFDM symbol that carries DMRS of the PUSCH, " ;

UCI — PUSCH _ PT-RS
- for any OFDM symbol that does not carry DMRS of the PUSCH, M) =M, M) .

d.d.,d

dr(]’ ri2vr2e r3""’dr(Nr—1)

The input bit sequence to rate matching is where I is the code block number, and

Nr is the number of coded bits in code block number r

1

Rate matching is performed according to Clause 5.4.1 by setting Igu=1" and the rate matching output sequence

E,=|Eyq/C

UCI UCIJ s where

length to
C

- Ucl  is the number of code blocks for UCI determined according to Clause 5.2.1;

- Ny is the number of transmission layers of the PUSCH;

Qm is the modulation order of the PUSCH;

Ey=N;Q's2Q,
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frO’frl’frZ’ ’f E 1)

The output bit sequence after rate matching is denoted as where E is the length of rate

matching output sequence in code block number r

6.3.2.4.1.4CG-UCI

For CG-UCI transmission on PUSCH with UL-SCH and if numberOfSlotsTBoMS is not present in the resource
allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the value of
numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1, the

number of coded modulation symbols per layer for CG-UCI transmission, denoted as Q;:cfucp is determined as

follows:

Nomar—1
PUSCH UCI
(OCG—UCI+LCG—UCI) offset z M, N =1
ucr
QCG ver=min{ [ Co o1 ],[0(‘ Z M. 17
1=1,
Kr
r=0
where

- O¢;_ycy is the number of CG-UCI bits;

- L;_ye is the number of CRC bits for CG-UCI determined according to Clause 6.3.1.2.1;

PUSCH _ CG-UCI,
B offset Boffset ’

- Cy;_scy is the number of code blocks for UL-SCH of the PUSCH transmission;

- K, is the r-th code block size for UL-SCH of the PUSCH transmission;

PUSCH .
M

s is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

- M fCT kS ( l) is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission;

- M S[ia(l ) is the number of resource elements that can be used for transmission of UCI in OFDM symbol |, for |

=0,1,2,..., N i;ln{;sz” 1, in the PUSCH transmission and N sygicfn is the total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M UCI(I |=0;

- for any OFDM symbol that does not carry DMRS of the PUSCH, M . et (l |=MEPBH_ pp fCT_ RS( 1);

N

-« is configured by higher layer parameter scaling;

-1 o is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission.

For CG-UCI transmission on PUSCH with UL-SCH, and if numberOfSlotsTBoMS is present in the resource allocation
table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI

is larger than 1, the number of coded modulation symbols per layer for CG-UCI transmission, denoted as QVCG7UC,, is
determined as follows:
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N PuseH
N gmpan =1

PUSCH UCI
( Oce-vertLee- UCI) offset Z M, Nogmean—1

Q’CG—UCI:minI- ],[0(‘ Z MEJCCI(”]

UI —SCH =1

1 :
NS

r=0
where

- N, is the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI;

- MR (l )is the number of subcarriers in OFDM symboll that carries PTRS, in the PUSCH transmission of TB

Ne
processing over multiple slots in the slot with the CG-UCI transmission;

- M ga“ )is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for

1=0,1,2,...,N fy%cg”_ 1, in the PUSCH transmission of TB processing over multiple slots in the slot with the
PUSCH

CG-UCI transmission and N ,,.," is the total number of OFDM symbols of the PUSCH in the slot, including
all OFDM symbols used for DMRS;

- l,jis the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS

symbol(s), in the PUSCH transmission of TB processing over multiple slots in the slot with the CG-UCI
transmission;

- and all the other notations in the formula are defined the same as for PUSCH with UL-SCH and if
numberOfSlotsTBoMS is not present in the resource allocation table.

The input bit sequence to rate matching is d ro» d 1o d r2) d ., d r(N~1] where r is the code block number, and N . is
the number of coded bits in code block number r.

Rate matching is performed according to Clause 5.4.1 by setting I z;; =1 and the rate matching output sequence length

to E,=[ Eyc;/ C ey 1, where
- C is the number of code blocks for UCI determined according to Clause 5.2.1;
- N, is the number of transmission layers of the PUSCH;

- Qm is the modulation order of the PUSCH;

- EUCI:NL'Q'CGfUCI.Qm'

The output bit sequence after rate matching is denoted as f 0 f 1o f F2seees f r(E,—1) Where Er is the length of rate
matching output sequence in code block number r.

6.3.2.4.1.5HARQ-ACK and CG-UCI

For HARQ-ACK and CG-UCI transmission on PUSCH with UL-SCH and if numberOfSlotsTBoMS is not present in the
resource allocation table, or if numberOfSlotsTBoMS is present in the resource allocation table and the value of
numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1, the

number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmission, denoted as QVACK, is
determined as follows:
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PUSCH

NP g
’ (OACK+OCG—UCI+LACK) SfosSefCH Z MUCI N1
Quex=min{[ e L 2 M
Kr o
r=0
where

- O, is the number of HARQ-ACK bits;
- O¢_yc is the number of CG-UCI bits;

- if Okt Occ_pyer>360, L, =11; otherwise L , is the number of CRC bits for HARQ-ACK and CG-
UCI determined according to Clause 6.3.1.2.1;

PUSCH __ pHARQ—-ACK,
- :B offset :B offset ’

- Cy_scy is the number of code blocks for UL-SCH of the PUSCH transmission;

- K . is the r-th code block size for UL-SCH of the PUSCH transmission;

PUSCH
M

s is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

- MPTRS ( 1 ) is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission;

Ne

- M SZCI |1 ] is the number of resource elements that can be used for transmission of UCI in OFDM symbol 1, for |

=0,1,2,..., N ;ﬁ?ﬁ, 1, in the PUSCH transmission and N Syﬁca” is the total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M, e ( [ ) 0;

fCUSCH _ MfCT_ RS(l);

- for any OFDM symbol that does not carry DMRS of the PUSCH, M . uet ) M
-« is configured by higher layer parameter scaling;

- I, is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission.

For HARQ-ACK and CG-UCI transmission on PUSCH with UL-SCH, and if numberOfSlotsTBoMS is present in the
resource allocation table and the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource
assignment field in DCI is larger than 1, the number of coded modulation symbols per layer for HARQ-ACK and CG-

UCI transmission, denoted as Q . is determined as follows:

PUSCH

Noymb.an—1
PUSCH UCI
(OACK+OCG7UCI+LACK) offset Z M, Nop =1
' . uct
QACK:mln [ 1 Cupsen—1 ]’/-a. Z Msc (l]]

s 1=l
— K 0
Ns r=0 '

where

- N, is the value of numberOfSlotsTBoMS in the row indicated by the Time domain resource assignment field in
DCT,;
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- MR ( I )is the number of subcarriers in OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB

N

processing over multiple slots in the slot with the HARQ-ACK and CG-UCI transmission;

- M ZCI(I Jis the number of resource elements that can be used for transmission of UCI in OFDM symbol I, for

[=0,1,2,....N PUSCH 1, in the PUSCH transmission of TB processing over multiple slots in the slot with the

symb,all
HARQ-ACK and CG-UCI transmission and N ;ﬁcfl, is the total number of OFDM symbols of the PUSCH in

the slot, including all OFDM symbols used for DMRS;

- l,is the symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS

symbol(s), in the PUSCH transmission of TB processing over multiple slots in the slot with the HARQ-ACK and
CG-UCI transmission;

- and all the other notations in the formula are defined the same as for PUSCH with UL-SCH and if
numberOfSlotsTBoMS is not present in the resource allocation table.

The input bit sequence to rate matching is drO, drl ’ er s dr 3reees dr\‘N,fl‘\ where r is the code block number, and Nr is
the number of coded bits in code block number r.

Rate matching is performed according to Clause 5.4.1 by setting I ;;; =1 and the rate matching output sequence length
to E,=[ E; e,/ C ey |, where

- C is the number of code blocks for UCI determined according to Clause 5.2.1;
- N, is the number of transmission layers of the PUSCH;

- Qm is the modulation order of the PUSCH;

- EUCI:NL'Q’ACK'Qm'

The output bit sequence after rate matching is denoted as f 0> f ri> f F2sees f r(E,—1) where Er is the length of rate
matching output sequence in code block number r.

6.3.2.4.1.6UCI with different priority indexes

In this clause, /3?;;::? ~ACK=LPyg equal to B?fg}:t(‘) ~ACKD defined in [5, TS38.213] in case of PUSCH associated with
priority index 1, and equal to 3

HARQ=ACK efined in [5, TS38.213] in case of PUSCH associated with priority index O.
BHARQ—ACK—HP. HARQ—ACK ,1

offset
offset is equal to Boffset defined in [5, TS38.213] in case of PUSCH associated with priority index 0,

and equal to ﬁf){f?s};? ~ACK defined in [5, TS38.213] in case of PUSCH associated with priority index 1.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, and CSI part 1 if any are
transmitted on a PUSCH associated with priority index 1:

- If CSI part 1 is also transmitted on the PUSCH,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by assuming the number of HARQ-
ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.2 is 0 bit.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.3, by taking
HARQ-ACK with priority index 0 as CSI part 2 and replacing ﬁiflfjsitCH by Bffﬁ:? ~ACK=LP " and assuming the

number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.3 is 0 bit.

- Otherwise, perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by
taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing Bgff[ﬁtc}l b ﬁff?s}:? 7ACK7LP, and assuming

the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.2 is 0 bit.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSI if any are
transmitted on a PUSCH associated with priority index 0:
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Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing ﬁg%itcH by Bffqu}:? ACK—HP

Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority index
1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH.

Perform rate matching for CSI part 2 according to clause 6.3.2.4.1.3, by taking HARQ-ACK with priority index
1 as HARQ-ACK, if CSI part 2 is also transmitted on the PUSCH.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted
on a PUSCH:

Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing ﬁiflé“zICH y ﬁ;?si? ~ACK-HP it HARQ-ACK bits

associated with priority index 1 are transmitted without CG-UCI associated with priority index 1.

Perform rate matching for CG-UCI with priority index 1 according to clause 6.3.2.4.1.4, if CG-UCI associated
with priority index 1 is transmitted without HARQ-ACK bits associated with priority index 1.

Perform rate matching for CG-UCI with priority index 1 and HARQ-ACK with priority index 1 according to
clause 6.3.2.4.1.5, if both CG-UCI associated with priority index 1 and HARQ-ACK bits associated with priority

index 1 are transmitted, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing f3 PUSCH

offset y
HARQ—ACK — HP
B offset

If CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority
index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index 1 if any as CG-UCI.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.3, by taking

HARQ-ACK with priority index 0 as CSI part 2 and replacing BgfoSi[CH y Bgc?s}:? ~ACK=LP " and taking

HARQ-ACK with priority index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index
1 if any as CG-UCI.

Otherwise,

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by taking

HARQ-ACK with priority index 0 as CSI-part 1 and replacing ﬁgflfisetcH y B%‘s}f —ACK-LP , and taking

HARQ-ACK with priority index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index
1 if any as CG-UCI.

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.3, by taking CSI part 1 as CSI part 2 and

replacing ﬁgflfgtcH ﬁgf%‘; part! taking HARQ-ACK with priority index 0 as CSI-part 1 and taking HARQ-

ACK with priority index 1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH
is associated with priority index 0.

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK bits associated
with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a
PUSCH associated with priority index 0:

Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing BgfﬁtCH by Bff?::t(‘) ACK=HP.

Perform rate matching for CG-UCI associated with priority index 0 according to clause 6.3.2.4.1.2, if CG-UCI

associated with priority index 0 is transmitted without HARQ-ACK bits associated with priority index 0, by
PUSCH 1 CG—UCI
offset y B offset

taking CG-UCI associated with priority index 0 as CSI-part 1 and replacing [3
HARQ-ACK with priority index 1 as HARQ-ACK.

, and taking

Perform rate matching for CG-UCI associated with priority index 0 and HARQ-ACK bits associated with
priority index 0 according to clause 6.3.2.4.1.2, if both CG-UCI associated with priority index 0 and HARQ-
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ACK bits associated with priority index 0 are transmitted, by taking CG-UCI associated with priority index 0
and HARQ-ACK bits associated with priority index 0 as CSI-part 1 and replacing Bgff[isetCH by ﬁfg:? —ACK-LP ,
and taking HARQ-ACK with priority index 1 as HARQ-ACK.

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.3, by taking CSI part 1 as CSI part 2 and

replacing BgflésetcH by Bff?i; Partl aking CG-UCI associated with priority index 0 and HARQ-ACK bits

associated with priority index 0 if any as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-
ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.

6.3.2.4.2 UCI encoded by channel coding of small block lengths

6.3.2.4.2.1HARQ-ACK
For HARQ-ACK transmission on PUSCH, the number of coded modulation symbols per layer for HARQ-ACK

transmission, denoted as QACK , is determined according to Clause 6.3.2.4.1.1, by setting the number of CRC bits

L=0

dydy,dydy

The input bit sequence to rate matching is
Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E:NL.Q 'ACK.Qm , where

- Ny is the number of transmission layers of the PUSCH;

- Qm is the modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as fofifyefe

6.3.2.4.2.2CSI part 1
For CSI part 1 transmission on PUSCH, the number of coded modulation symbols per layer for CSI part 1 transmission,

denoted as QCSM , is determined according to Clause 6.3.2.4.1.2, by setting the number of CRC bits L=0
Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E=N;Q'cgQ,

, where

- Ny is the number of transmission layers of the PUSCH;

- Qm is the modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as folvlo ol

6.3.2.4.2.3CSI part 2
For CSI part 2 transmission on PUSCH, the number of coded modulation symbols per layer for CSI part 2 transmission,

denoted as QC5L2 , is determined according to Clause 6.3.2.4.1.3, by setting the number of CRC bits L=0
Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E=N,Q'¢g,Q,

, where

- Ny is the number of transmission layers of the PUSCH;

- Qm is the modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as fofisfyenfi

6.3.2.4.2.4CG-UCI
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For CG-UCI transmission on PUSCH, the number of coded modulation symbols per layer for CG-UCI transmission,
denoted as QgG_UCI, is determined according to Clause 6.3.2.4.1.4, by setting the number of CRC bits L;_;,=0.

The input bit sequence to rate matching is d,d,,d,,...,dy_,.

Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E=N; chcfucf Qp,» Where

- N, is the number of transmission layers of the PUSCH;

- Q,, is the modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as fo fisfrseeosfer

6.3.2.4.2.5HARQ-ACK and CG-UCI
For HARQ-ACK and CG-UCI transmission on PUSCH, the number of coded modulation symbols per layer for HARQ-

ACK and CG-UCI transmission, denoted as Q;‘CK, is determined according to Clause 6.3.2.4.1.5, by setting the number
of CRC bits L 4 =0.

The input bit sequence to rate matching is d,d,,d,,...,dy_,.

Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length

E=N; Qack " Qy» where
- N, is the number of transmission layers of the PUSCH;
- Q,, is the modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as f,f,f 55> p_1-

6.3.2.4.2.6UCI with different priority indexes

In this clause, ﬁ;ﬁ? ~ACK=LP;g equal to ﬁf,%i? ~ACK0 defined in [5, TS38.213] in case of PUSCH associated with

priority index 1, and equal to BHARQ_ACK defined in [5, TS38.213] in case of PUSCH associated with priority index 0.

offset
BHARQ—ACK—HP. HARQ—-ACK,1

offset is equal to 3 defined in [5, TS38.213] in case of PUSCH associated with priority index 0,

and equal to B " defined in [5, TS38.213] in case of PUSCH associated with priority index 1.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, and CSI part 1 if any are
transmitted on a PUSCH associated with priority index 1:

- If CSI part 1 is also transmitted on the PUSCH,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.2, by assuming the number of HARQ-
ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.2.2 is 0 bit.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.3, by taking
HARQ-ACK with priority index 0 as CSI part 2 and replacing Bgflfjsi[cH by ‘Bffg? 7ACK7LP, and assuming the

number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.2.3 is 0 bit.

- Otherwise, perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.2, by
taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing ﬁff%itcH by B?f?s}:? ~ACK=LP and assuming

the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.2.2 is 0 bit.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSI if any are
transmitted on a PUSCH associated with priority index 0:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.2.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing Beor by Bogeet -
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- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.2, by taking HARQ-ACK with priority index
1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH.

- Perform rate matching for CSI part 2 according to clause 6.3.2.4.2.3, by taking HARQ-ACK with priority index
1 as HARQ-ACK, if CSI part 2 is also transmitted on the PUSCH.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted
on a PUSCH:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.2.1, by taking HARQ-
ACK with priority index 1 as HARQ-ACK and replacing Bl by BhaRke™AK =M it HARQ-ACK bits

offset offset
associated with priority index 1 are transmitted without CG-UCI associated with priority index 1.

- Perform rate matching for CG-UCI with priority index 1 according to clause 6.3.2.4.2.4, if CG-UCI associated
with priority index 1 is transmitted without HARQ-ACK bits associated with priority index 1.

- Perform rate matching for CG-UCI with priority index 1 and HARQ-ACK with priority index 1 according to
clause 6.3.2.4.2.5, if both CG-UCI associated with priority index 1 and HARQ-ACK bits associated with priority

index 1 are transmitted, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing BPUSCH b

offset
HARQ— ACK —HP
:B offset .

- If CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.2, by taking HARQ-ACK with priority
index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index 1 if any as CG-UCI.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.3, by taking

HARQ-ACK with priority index 0 as CSI part 2 and replacing Bif%i[cH by ﬁg%}:? ~ACK=LP " and taking

HARQ-ACK with priority index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index
1 if any as CG-UCI.

- Otherwise,

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.2, by taking

HARQ-ACK with priority index 0 as CSI-part 1 and replacing ﬁsflé“thH by ﬂff;;}:? TACK-LP , and taking

HARQ-ACK with priority index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index
1 if any as CG-UCI.

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.3, by taking CSI part 1 as CSI part 2 and

replacing Br5" by Bial, """, taking HARQ-ACK with priority index 0 as CSI-part 1 and taking HARQ-

ACK with priority index 1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH
is associated with priority index 0.

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK bits associated
with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a
PUSCH associated with priority index 0:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.2.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing ﬁi;éi[CH b BZ?::? TACK-HP

- Perform rate matching for CG-UCI associated with priority index 0 according to clause 6.3.2.4.2.2, if CG-UCI

associated with priority index 0 is transmitted without HARQ-ACK bits associated with priority index 0, by
PUSCH by Bccfua

taking CG-UCI associated with priority index 0 as CSI-part 1 and replacing [3 offset offset

HARQ-ACK with priority index 1 as HARQ-ACK.

, and taking

- Perform rate matching for CG-UCI associated with priority index 0 and HARQ-ACK bits associated with
priority index 0 according to clause 6.3.2.4.2.2, if both CG-UCI associated with priority index 0 and HARQ-
ACK bits associated with priority index 0 are transmitted, by taking CG-UCI associated with priority index 0

and HARQ-ACK bits associated with priority index 0 as CSI-part 1 and replacing Bg%itCH by Bzg}:? —ACK=LP ,
and taking HARQ-ACK with priority index 1 as HARQ-ACK.
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- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.3, by taking CSI part 1 as CSI part 2 and
replacing Brooc" by B2 P taking CG-UCI associated with priority index 0 and HARQ-ACK bits

offset offset
associated with priority index 0 if any as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-
ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.

6.3.2.5 Code block concatenation

Code block concatenation is performed according to Clause 6.3.1.5, except that the values of Eva and Coa given in
Clause 6.3.2.4.1.

6.3.2.6 Multiplexing of coded UCI bits to PUSCH

The coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7.

6.3.2.7 Multiplexing of coded UCI bits with different priority indexes to PUSCH

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, and CSI part 1 if any are
transmitted on a PUSCH associated with priority index 1,

- If CSI part 1 is also transmitted on the PUSCH, the coded UCI bits are multiplexed onto PUSCH according to
the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 0 as CSI part 2, and assuming the
number of HARQ-ACK information in Clause 6.2.7 is 0 bit;

- Otherwise, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by
taking HARQ-ACK with priority index 0 as CSI-part 1, and assuming the number of HARQ-ACK information
in Clause 6.2.7 is 0 bit.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSI if any are
transmitted on a PUSCH associated with priority index 0, the coded UCI bits are multiplexed onto PUSCH according to
the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted
on a PUSCH,

- if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1, the coded
UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with
priority index 1 as HARQ-ACK, and taking HARQ-ACK with priority index 0 as CSI part 2;

- otherwise, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by
taking HARQ-ACK with priority index 1 if any as HARQ-ACK, taking CG-UCI associated with priority index 1
if any as CG-UCI, taking HARQ-ACK with priority index 0 as CSI part 1, and taking CSI part 1 as CSI part 2 if
CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK bits associated
with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a
PUSCH associated with priority index 0, the coded UCI bits are multiplexed onto PUSCH according to the procedures
in Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK, taking CG-UCI associated with priority
index 0 and HARQ-ACK bits associated with priority index 0 if any as CSI part 1, and taking CSI part 1 as CSI part 2 if
CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0.

7 Downlink transport channels and control information

7.1 Broadcast channel

Data arrives to the coding unit in the form of a maximum of one transport block every 80ms. The following coding
steps can be identified:

- Payload generation

- Scrambling
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- Transport block CRC attachment
- Channel coding

- Rate matching

7.1.1 PBCH payload generation

a

sy, 0y A

203005034 , where A isthe payload size

Denote the bits in a transport block delivered to layer 1 by Gy, 4y,

generated by higher layers. The lowest order information bit G is mapped to the most significant bit of the transport
block as defined in Clause 6.1.1 of [8, TS 38.321].

A+3  are the 4™, 3, 2" and 1* LSB of SFN, respectively;

- A+4 s the half frame bit Tipre ;

- if L =10 as defined in Clause 4.1 of [5, TS38.213],

max

éA+5 is the MSB of kSSB as defined in Clause 7.4.3.1 of [4, TS 38.211].

J4

a,,e is reserved.

J4

a,., is the MSB of candidate SS/PBCH block index.
- elseif L, =20 as defined in Clause 4.1 of [5, TS38.213],
éA+5 is the MSB of K g5, as defined in Clause 7.4.3.1 of [4, TS 38.211].
a,,c, a,,, are the 5" and 4" bits of the candidate SS/PBCH block index, respectively.

- elseif L, =64 as defined in Clause 4.1 of [5, TS38.213],

max

J4 4

a,,.,0,,, a,,,are the 6", 5", and 4" bits of the candidate SS/PBCH block index, respectively.
- else

flA+5 is the MSB of K ¢, as defined in Clause 7.4.3.1 of [4, TS 38.211].

J4

ay,e a,,, are reserved.

- endif

ree A=A+8 . Js=0 . Jie=10 . Jsp=1l L Jpe=14

for =0 ¢ A-1
L a4 .
if "t isan SFN bit

4G (o) ™9

i

Jsen=Jspntl
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elseif G is the half radio frame bit

96 o)~

¢ A+5<i<A+7

elsei

=a.

aG(jSSB) !

>

Jssp=Jssptl

else

a.. \=da
G(]OtherJ

j Other = J 0ther+ 1
end if
end for

where Imax is the number of candidate SS/PBCH blocks in a half frame according to Clause 4.1 of [5, TS38.213], and
the value of G(J) is given by Table 7.1.1-1.

Table 7.1.1-1: Value of PBCH payload interleaver pattern G(j )

il G gl Gl a6l el g el | Gl i Gl i Glj)
0 16 4 8 8 24 12 3 16 9 20 14 24 21 28 27
1 23 5 30 9 7 13 2 17 11 21 15 25 22 29 28
2 18 6 10 10 0 14 1 18 12 22 19 26 25 30 29
3 17 7 6 11 5 15 4 19 13 23 20 27 26 31 31

7.1.2 Scrambling

For PBCH transmission in a frame, the bit sequence Gg>y5 0y, A35--585-1 s scrambled into a bit sequence

a'y,a',a',a,...,0",_, a';=|a+s, mod2 for 1=00.0 A=l ang S0rS150S3eenSasy is generated

, where
according to the following:

=0

a.
if | corresponds to any one of the bits belonging to the candidate SS/PBCH block index, the half frame index,
and 2™ and 3" least significant bits of the system frame number

s.=0 :

else
s;=c(j+vM) ’
J=j+l

end if
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i=i+l
end while

. __ pgcell

The scrambling sequence C(l) is given by Clause 5.2.1of [4, TS38.211] and initialized with Cint=N'p at the
start of each SFN satisfying mod (SFN ,8/=0 . M=A-3 o Lpo=4 or Lmax:8, M=A—4 to; L= 10,
M=A-5forL,,=20,and M=A—-6 for L, =64 where L,,, is the number of candidate SS/PBCH blocks

in a half frame according to Clause 4.1 of [5, TS38.213]; and V is determined according to Table 7.1.2-1 using the
3 and 2™ L.SB of the SFN in which the PBCH is transmitted.

Table 7.1.2-1: Value of VvV for PBCH scrambling

(3" LSB of SFN, 2" LSB of SEN) val ue of
(0,0 0
©0.1) 1
(1.0) 2
(1.1) 3

7.1.3 Transport block CRC attachment

Error detection is provided on BCH transport blocks through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. The input bit sequence is denoted by

Tyl @y Qge iy , and the parity bits by Py Py>Pys Py 5Py , where A s the payload size and L s

the number of parity bits.

The parity bits are computed and attached to the BCH transport block according to Clause 5.1 by setting L 024 bits

D] by,by, by, by, by,

and using the generator polynomial Jereauc! , resulting in the sequence , where
B=A+L
The bit sequence bO’bl’ b2’ b3" " bB-l is the input bit sequence C0C1C2C3Ck-1 o the channel encoder, where

¢=b; for 1=0,1..,B=1 ang K=B

7.1.4 Channel coding

C,Ci,CryCayensyC

Information bits are delivered to the channel coding block. They are denoted by ~0’"1°"2>"3 """’ "K-1  where K s

the number of bits, and they are encoded via Polar coding according to Clause 5.3.1, by setting Minax =3 , =1

>

— wm _
n,-=0 . and Npc=0

dyd;,dyds..n

After encoding the bits are denoted by 071 "273 " TN-1 [ where N is the number of coded bits.

7.1.5 Rate matching
d,d,d

The input bit sequence to rate matching is “0°"1°72"*"

,d

N-1
The rate matching output sequence length E=864
0

Rate matching is performed according to Clause 5.4.1 by setting Ly, =

The output bit sequence after rate matching is denoted as fofvfofe
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7.2 Downlink shared channel and paging channel
7.2.1 Transport block CRC attachment

Error detection is provided on each transport block through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. Denote the bits in a transport block delivered to layer
1 by Go> 1,0y, d3,--5 05 , and the parity bits by Py P1>P2Pys-esPpy , where A isthe payload size and

L is the number of parity bits. The lowest order information bit a is mapped to the most significant bit of the
transport block as defined in Clause 6.1.1 of [TS38.321].

The parity bits are computed and attached to the DL-SCH transport block according to Clause 5.1, by setting L 024

bits and using the generator polynomial gCRC24A[D | if A>3824 ; and by setting L t0 16 bits and using the

D]

generator polynomial Ieres otherwise.

The bits after CRC attachment are denoted by bO’bl’b2’b3" ' ”bel , where B=A+L

7.2.2 LDPC base graph selection

For initial transmission of a transport block with coding rate R indicated by the MCS index according to Clause
5.1.3.1in [6, TS 38.214] and subsequent re-transmission of the same transport block, each code block of the transport
block is encoded with either LDPC base graph 1 or 2 according to the following:

if A<292 , or if A<3824 and R<0.67 , orif R<0.25 , LDPC base graph 2 is used;

- otherwise, LDPC base graph 1 is used,
where A s the payload size in Clause 7.2.1.

7.2.3 Code block segmentation and code block CRC attachment
By,by,by,byse. by

The bits input to the code block segmentation are denoted by 0’ 71°72°73>" "
in the transport block (including CRC).

-1 where B is the number of bits

Code block segmentation and code block CRC attachment are performed according to Clause 5.2.2.

. . CrosCr15CrasCraoesCrig ) i
The bits after code block segmentation are denoted by "7 where T is the code block

number and K; is the number of bits for code block number " according to Clause 5.2.2.

7.2.4 Channel coding

Code blocks are delivered to the channel coding block. The bits in a code block are denoted by

C.,4,C.,C,,C

r0>-rior2? r3""’Cr[Kr—1}

,where T isthe code block number, and K, is the number of bits in code block

number T . The total number of code blocks is denoted by C  and each code block s individually LDPC encoded
according to Clause 5.3.2.
d,d,d.,.d d

r0>r12Yr2o¥r30 r\:Nr—l}

After encoding the bits are denoted by , where the values of N, is given in Clause

5.3.2.

7.2.5 Rate matching
d,d.,d.,,.d d

r0>=r1’>-r2>-r3> r\Nr—ll‘

Coded bits for each code block, denoted as , are delivered to the rate match block, where

I is the code block number, and Nr is the number of encoded bits in code block number " . The total number
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of code blocks is denoted by C  and each code block is individually rate matched according to Clause 5.4.2 by

setting Iy =1

frO’frl’frZ’fr3’""fr\:Er—lzx

After rate matching, the bits are denoted by , where E, is the number of rate matched bits

for code block number r

7.2.6 Code block concatenation
fro’frpfrz’frs’“"fr\E;l‘\

The input bit sequence for the code block concatenation block are the sequences , for

r=0,...,C=1  and where Er is the number of rate matched bits for the  -th code block.

Code block concatenation is performed according to Clause 5.5.

The bits after code block concatenation are denoted by 909192 93>++:96-1 ,where G is the total number of
coded bits for transmission.

7.3 Downlink control information

A DCI transports downlink control information for one or more cells with one RNTL
The following coding steps can be identified:

- Information element multiplexing

- CRC attachment

- Channel coding

- Rate matching

7.3.1 DCI formats

The DCI formats defined in table 7.3.1-1 are supported.
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Table 7.3.1-1: DCI formats

DCI format Usage
00 Scheduling of PUSCH in one cell
Scheduling of one or multiple PUSCH in one cell, or
01 indicating downlink feedback information for configured

grant PUSCH (CG-DFI)

Scheduling of PUSCH in one cell

Scheduling of PDSCH in one cell

Scheduling of one or multiple PDSCH in one cell, and/or
triggering one shot HARQ-ACK codebook feedback
Scheduling of PDSCH in one cell

Notifying a group of UEs of the slot format, available RB
- sets, COT duration and search space set group switching
Notifying a group of UEs of the PRB(s) and OFDM

2.1 symbol(s) where UE may assume no transmission is
intended for the UE

22 Transmission of TPC commands for PUCCH and PUSCH
Transmission of a group of TPC commands for SRS
transmissions by one or more UEs

Notifying a group of UEs of the PRB(s) and OFDM

2.4 symbol(s) where UE cancels the corresponding UL
transmission from the UE

Notifying the availability of soft resources as defined in

2.5 Clause 9.3.1 of [10, TS 38.473]

26 Notifying the power saving information outside DRX Active
- Time for one or more UEs

5 7 Notifying paging early indication and TRS availability
- indication for one or more UEs.

30 Scheduling of NR sidelink in one cell

31 Scheduling of LTE sidelink in one cell

40 Schedulng of PDSCH with CRC scrambled by MCCH-
- RNTI/G-RNTI for broadcast

a1 Schedulng of PDSCH with CRC scrambled by G-RNTI/G-
- CS-RNTI for multicast

42 Schedulng of PDSCH with CRC scrambled by G-RNTI/G-

CS-RNTI for multicast

The fields defined in the DCI formats below are mapped to the information bits G to Ui as follows.
Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with

the first field mapped to the lowest order information bit Gy and each successive field mapped to higher order
information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g.

the most significant bit of the first field is mapped to G

If the number of information bits in a DCI format is less than 12 bits, zeros shall be appended to the DCI format until
the payload size equals 12.

The size of each DCI format is determined by the configuration of the corresponding active bandwidth part of the
scheduled cell and shall be adjusted as described in clause 7.3.1.0 if necessary.

If a UE is configured with pdsch-HARQ-ACK-CodebookList-r16, pdsch-HARQ-ACK-Codebook is replaced by the
relevant entry in pdsch-HARQ-ACK-CodebookList-r16 in this clause.

If a UE is configured with pdsch-HARQ-ACK-CodebookListMulticast-r17, pdsch-HARQ-ACK-Codebook is replaced by
the relevant entry in pdsch-HARQ-ACK-CodebookListMulticast-r17 in this clause.

7.3.1.0 DCI size alignment

If necessary, padding or truncation shall be applied to the DCI formats according to the following steps executed in the
order below:
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Step 0:

Step 1:

Step 2:

UL,BWP
Determine DCI format 0_0 monitored in a common search space according to clause 7.3.1.1.1 where Neg

is the size of the initial UL bandwidth part.

DL,BWP
Determine DCI format 1_0 monitored in a common search space according to clause 7.3.1.2.1 where Nes
is given by

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

If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format
0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for
scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the
payload size equals that of the DCI format 1_0.

If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format
0_0 prior to truncation is larger than the payload size of the DCI format 1_0 monitored in common search space
for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI
format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0
equals the size of the DCI format 1_0.

Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where
UL,BWP
Nip is the size of the active UL bandwidth part.

Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where
DLBWP
Nes is the size of the active DL bandwidth part.

For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be
transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in DCI format
0_0 in UE-specific search space for the SUL is not equal to the number of information bits in DCI format 0_0 in
UE-specific search space for the non-SUL, a number of zero padding bits are generated for the smaller DCI
format 0_0 until the payload size equals that of the larger DCI format 0_0.

If DCI format 0_0 is monitored in UE-specific search space and if the number of information bits in the DCI
format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search
space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0
until the payload size equals that of the DCI format 1_0.

If DCI format 1_0 is monitored in UE-specific search space and if the number of information bits in the DCI
format 1_0 prior to padding is less than the payload size of the DCI format 0_0 monitored in UE-specific search
space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size
equals that of the DCI format 0_0

Determine DCI format 0_1 monitored in a UE-specific search space according to clause 7.3.1.1.2.
Determine DCI format 1_1 monitored in a UE-specific search space according to clause 7.3.1.2.2.

For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be
transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for
the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended
to smaller format 0_1 until the payload size equals that of the larger format 0_1.

If the size of DCI format 0_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0
monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.

If the size of DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1_0
monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.
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Step 2A:

Step 3:

Step 4:

Determine DCI format 0_2 monitored in a UE-specific search space according to clause 7.3.1.1.3.

Determine DCI format 1_2 monitored in a UE-specific search space according to clause 7.3.1.2.3.

For a UE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be
transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_2 for
the SUL is not equal to the number of information bits in format 0_2 for the non-SUL, zeros shall be appended
to smaller format 0_2 until the payload size equals that of the larger format 0_2.

If both of the following conditions are fulfilled the size alignment procedure is complete

the total number of different DCI sizes configured to monitor is no more than 4 for the cell

the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell

Otherwise

Step 4A:

Remove the padding bit (if any) introduced in step 2 above.

Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where
DLBWP
Neg is given by

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

Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where
UL,BWP
Nrg is the size of the initial UL bandwidth part.

If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to
padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for
scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0
monitored in a UE-specific search space until the payload size equals that of the DCI format 1_0 monitored
in a UE-specific search space.

If the number of information bits in the DCI format 0_0 monitored in a UE-specific search space prior to
truncation is larger than the payload size of the DCI format 1_0 monitored in UE-specific search space for
scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI
format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0
monitored in a UE-specific search space equals the size of the DCI format 1_0 monitored in a UE-specific
search space.

Step 4B:

If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the
above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3
for the cell after applying the above steps

- If the number of information bits in the DCI format 0_2 prior to padding is less than the payload size of
the DCI format 1_2 for scheduling the same serving cell, a number of zero padding bits are generated for
the DCI format 0_2 until the payload size equals that of the DCI format 1_2.

- If the number of information bits in the DCI format 1_2 prior to padding is less than the payload size of
the DCI format 0_2 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_2
until the payload size equals that of the DCI format 0_2.

Step 4C:
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- If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the
above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3
for the cell after applying the above steps

- If the number of information bits in the DCI format 0_1 prior to padding is less than the payload size of
the DCI format 1_1 for scheduling the same serving cell, a number of zero padding bits are generated for
the DCI format 0_1 until the payload size equals that of the DCI format 1_1.

- If the number of information bits in the DCI format 1_1 prior to padding is less than the payload size of
the DCI format 0_1 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_1
until the payload size equals that of the DCI format 0_1.

The UE is not expected to handle a configuration that, after applying the above steps, results in
- the total number of different DCI sizes configured to monitor is more than 4 for the cell; or
- the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or

- the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_1 in another UE-specific
search space; or

- the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific
search space; or

- the size of DCI format 0_0 in a UE-specific search space is equal to DCI format 0_2 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats 0_0 and 0_2 are
mapped to the same resource; or

- the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats 1_0 and 1_2 are
mapped to the same resource; or

- the size of DCI format 0_1 in a UE-specific search space is equal to DCI format 0_2 in the same or another UE-
specific search space when at least one pair of the corresponding PDCCH candidates of DCI formats 0_1 and
0_2 are mapped to the same resource; or

- the size of DCI format 1_1 in a UE-specific search space is equal to DCI format 1_2 in the same or another UE-
specific search space when at least one pair of the corresponding PDCCH candidates of DCI formats 1_1 and
1_2 are mapped to the same resource.

7.3.1.0.1 DCI size alignment for DCI formats for scheduling of sidelink

If DCI format 3_0 or DCI format 3_1 is monitored on a cell, DCI size alignment for DCI format 3_0 and DCI format
3_1is performed as described in this clause after performing the DCI size alignment described in Clause 7.3.1.0. The
size(s) of the DCI formats configured to monitor for a cell in this clause refers to that after performing the DCI size
alignment described in Clause 7.3.1.0.

If DCI format 3_0 or DCI format 3_1 is monitored on a cell and the total number of DCI sizes of the DCI formats
configured to monitor for the cell and DCI format 3_0 or DCI format 3_1 is more than 4, zeros shall be appended to
DCI format 3_0 if configured and DCI format 3_1 if configured, until the payload size of DCI format 3_0 or DCI
format 3_1 equals that of the smallest DCI format configured to monitor for the cell that is larger than DCI format 3_0
or DCI format 3_1.

The UE is not expected to handle a configuration that results in:

- the total number of different DCI sizes configured to monitor for the cell and DCI format 3_0 or DCI format 3_1
is more than 4; and

- the payload size of DCI format 3_0 or DCI format 3_1 is larger than the payload size of all other DCI formats
configured to monitor for the cell.
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7.3.1.1 DCI formats for scheduling of PUSCH
7.3.1.1.1 Format0_0O
DCI format 0_0 is used for the scheduling of PUSCH in one cell.

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTT or CS-
RNTI or MCS-C-RNTTI:

- Identifier for DCI formats — 1 bit
- The value of this bit field is always set to 0, indicating an UL DCI format

- Frequency domain resource assignment — number of bits determined by the following:

UL,BWP [ ,UL,BWP
Ung( Nys (NRB +l )/2 )] bits if neither of the higher layer parameters uselnterlacePUCCH-

PUSCH in BWP-UplinkCommon and uselnterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured,
UL,BWP
where Vs is defined in clause 7.3.1.0

- For PUSCH hopping with resource allocation type 1:

- NUL_hOP MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS

38.214], where NUL_hOD:1 if the higher layer parameter frequencyHoppingOffsetLists contains two

2

offset values and NUL,hOP_
four offset values

if the higher layer parameter frequencyHoppingOffsetLists contains

UL,BWP ( A, UL,BWP _
“0g2(NRB (NRB +1>/2 )] NUL_hOP bits provide the frequency domain resource allocation
according to Clause 6.1.2.2.2 of [6, TS 38.214]

- For non-PUSCH hopping with resource allocation type 1:
UL,BWP [ ;UL,BWP
“ng( Nip (NRB +1)/2 ﬂ bits provide the frequency domain resource allocation according
to Clause 6.1.2.2.2 of [6, TS 38.214]

- If any of the higher layer parameters uselnterlacePUCCH-PUSCH in BWP-UplinkCommon and
uselnterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured

- 5+Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS
38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz.

- 6+Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS
38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz.

If the DCI format 0_0 is monitored in a UE-specific search space, the value of Y is determined by

BWP BWP
N RB-set,UL N RB-set,UL

[log, 5

BWP as defined in clause 7 of [6, TS38.214]. If the DCI 0_0 is monitored in a common search space Y = 0.

) ] where N llivaet u1, is the number of RB sets contained in the active UL

- Time domain resource assignment — 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]

- Frequency hopping flag — 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
- Modulation and coding scheme — 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]

- New data indicator — 1 bit

- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

- HARQ process number — 4 bits
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- TPC command for scheduled PUSCH - 2 bits as defined in Clause 7.1.1 of [5, TS 38.213]

- ChannelAccess-CPext — 2 bits indicating combinations of channel access type and CP extension as defined in
Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a
cell with shared spectrum channel access in frequency range 1; 2 bits indicating channel access type as defined
in Table 7.3.1.1.1-4B if ChannelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; 0
bit otherwise.

- Padding bits, if required.

- UL/SUL indicator — 1 bit for UEs configured with supplementaryUplink in ServingCellConfig in the cell as
defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number
of bits for DCI format 0_0 before padding; O bit otherwise. The UL/SUL indicator, if present, locates in the last
bit position of DCI format 0_0, after the padding bit(s).

- If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not
configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the
corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer
parameter pucch-Config is configured;

- If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is configured, the corresponding
PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config
is configured.

- If the UL/SUL indicator is not present in DCI format 0_0 and pucch-Config is not configured, the
corresponding PUSCH scheduled by the DCI format 0_0 is for the uplink on which the latest PRACH is
transmitted.

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTT:
- Identifier for DCI formats — 1 bit
- The value of this bit field is always set to 0, indicating an UL DCI format
- Frequency domain resource assignment — number of bits determined by the following:

UL,BWP ( ,UL,BWP
HOg?( Nrg (NRB +1 )/2 )] bits if the higher layer parameter uselnterlacePUCCH-PUSCH in BWP-
UplinkCommon is not configured, where

NUL,BWP
- RB is the size of the initial UL bandwidth part.

- For PUSCH hopping with resource allocation type 1:

- NUL_hOP MSB bits are used to indicate the frequency offset according to Table 8.3-1 in Clause 8.3

_ UL,BWP _
of [5, TS 38.213], where NUL,hOP_l it Nrs~ <50 gpq NUL,hOP_z otherwise

UL,BWP [ 5, UL,BWP _
HogZ(NRB (NRB +1)/2 )] NUL_hOP bits provide the frequency domain resource allocation
according to Clause 6.1.2.2.2 of [6, TS 38.214]
- For non-PUSCH hopping with resource allocation type 1:
UL,BWP [ ;UL,BWP
“ng( Nrg (NRB +1)/2 ﬂ bits provide the frequency domain resource allocation according
to Clause 6.1.2.2.2 of [6, TS 38.214]
- If the higher layer parameter uselnterlacePUCCH-PUSCH in BWP-UplinkCommon is configured

- 5 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if
the subcarrier spacing for the active UL bandwidth part is 30 kHz

- 6 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if
the subcarrier spacing for the active UL bandwidth part is 15 kHz
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- Time domain resource assignment — 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]
- Frequency hopping flag — 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
- Modulation and coding scheme — 5 bits

- If the UE requests repetition of PUSCH scheduled by RAR UL grant [8, TS 38.321], 5 bits as defined in
Clause 6.1.2.1 and Clause 6.1.4.1 of [6, TS 38.214];

- otherwise 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214].
- New data indicator — 1 bit, reserved
- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2
- HARQ process number — 4 bits, reserved
- TPC command for scheduled PUSCH — 2 bits as defined in Clause 7.1.1 of [5, TS 38.213]

- ChannelAccess-CPext — 2 bits indicating combinations of channel access type and CP extension as defined in
Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a
cell with shared spectrum channel access in frequency range 1; 2 bits indicating channel access type as defined
in Table 7.3.1.1.1-4B if ChannelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; 0
bit otherwise

- Padding bits, if required.

- UL/SUL indicator — 1 bit if the cell has two ULs and the number of bits for DCI format 1_0 before padding is
larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if
present, locates in the last bit position of DCI format 0_0, after the padding bit(s).

- If 1 bit, reserved, and the corresponding PUSCH is always on the same UL carrier as the previous
transmission of the same TB

Table 7.3.1.1.1-1: UL/SUL indicator

Value of UL/SUL indicator Uplink
0 The non-supplementary uplink
1 The supplementary uplink

Table 7.3.1.1.1-2: Redundancy version

Value of the Redundancy . )
version field Value of " "id to be applied

00

01

10

11

WIN|F|O

Table 7.3.1.1.1-3: Frequency hopping indication

Bit field mapped to index PUSCH frequency hopping
0 Disabled
1 Enabled
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Table 7.3.1.1.1-4: Channel access type & CP extension for DCI format 0_0 and DCI format 1_0 for
frequency range 1

The CP extension T "ext" index
Bit field mapped to index Channel Access Type defined in Clause 5.3.1 of [4, TS
38.211]
0 Type2C-ULChannelAccess 2
defined in [clause 4.2.1.2.3 in
37.213]
1 Type2A-ULChannelAccess 3
defined in [clause 4.2.1.2.1in
37.213]
2 Type2A-ULChannelAccess 1
defined in [clause 4.2.1.2.1 in
37.213]
3 Typel-ULChannelAccess defined 0
in [clause 4.2.1.1 in 37.213]

Table 7.3.1.1.1-4A: Channel access type & CP extension if channelAccessMode-r16 = "semiStatic" is

provided
Initiator of the channel
o g The CP extension T_"ext" occupancy associated
el f|eI?nr:I1:)|?ped to Channel Access Type index defined in Clause 5.3.1 | with the UL transmission
of [4, TS 38.211] as described in Clause
4.3.1inTS 37.213
0 No sensing as defined in 0 gNB
Clause 4.3in TS 37.213
1 No sensing as defined in 2 gNB
Clause 4.3in TS 37.213
2 Sensing within a 25us 0 gNB
interval as defined in
Clause 4.3in TS 37.213
3 Sensing as defined in 0 UE
Clause 4.3.1.2in TS
37.213
Note: Row index 3 is only applicable if semiStaticChannelAccessConfigUE is provided. Otherwise, the row is
reserved.

Table 7.3.1.1.1-4B: Channel access type for DCI format 0_0 and DCI format 1_0 for frequency range 2-

2
Bit field mapped to index Channel Access Type
0 Type 1 channel access defined in clause 4.4.1 of 37.213
1 Type 2 channel access defined in clause 4.4.2 of 37.213
2 Type 3 channel access defined in clause 4.4.3 of 37.213
3 Reserved

7.3.1.1.2 Format0_1

DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback
information (CG-DFI) to a UE.

The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTTI or CS-
RNTI or SP-CSI-RNTI or MCS-C-RNTI:

- Identifier for DCI formats — 1 bit

- The value of this bit field is always set to 0, indicating an UL DCI format
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Carrier indicator — 0 or 3 bits, as defined in Clause 10.1 of [5, TS38.213]. This field is reserved when this format
is carried by PDCCH on the primary cell and the UE is configured for scheduling on the primary cell from an
SCell, with the same number of bits as that in this format carried by PDCCH on the SCell for scheduling on the
primary cell.

DFI flag — 0 or 1 bit

- 1 bit if the UE is configured to monitor DCI format 0_1 with CRC scrambled by CS-RNTTI and for operation
in a cell with shared spectrum channel access when the higher layer parameter cg-RetransmissionTimer is
configured. For a DCI format 0_1 with CRC scrambled by CS-RNTI, the bit value of 0 indicates activating or
releasing type 2 CG transmission and the bit value of 1 indicates CG-DFI. For a DCI format 0_1 with CRC
scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI and for operation in a cell with shared spectrum channel
access, the bit is reserved.

- 0 bit otherwise;

If DCI format 0_1 is used for indicating CG-DF], all the remaining fields are set as follows:

HARQ-ACK bitmap — 16 bits if nrofHARQ-Processes-v1700 in ConfiguredGrantConfig is not configured or 32
bits if nrofHARQ-Processes-v1700 in ConfiguredGrantConfig is configured, where the order of the bitmap to
HARQ process index mapping is such that HARQ process indices are mapped in ascending order from MSB to
LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value 0 indicates NACK.

TPC command for scheduled PUSCH - 2 bits as defined in Clause 7.1.1 of [5, TS38.213]

All the remaining bits in format 0_1 are set to zero.

Otherwise, all the remaining fields are set as follows:

UL/SUL indicator — 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or
UEs configured with supplementaryUplink in ServingCellConfig in the cell but only one carrier in the cell is
configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.

Bandwidth part indicator — 0, 1 or 2 bits as determined by the number of UL BWPs Mewp RRC configured by
higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as

Ung(anp)] bits, where

= + o N <3 . . . . . .
- Mgwp = MBwpRRe 1 if BWRRRC 7% “in which case the bandwidth part indicator is equivalent to the

ascending order of the higher layer parameter BWP-Id,

=n

- otherwise Mgwp BWPRRC | in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

If a UE does not support active BWP change via DCI, the UE ignores this bit field.

UL,BWP
Frequency domain resource assignment — number of bits determined by the following, where Nig is the

size of the active UL bandwidth part:
- If higher layer parameter uselnterlacePUCCH-PUSCH in BWP-UplinkDedicated is not configured

Neg bits if only resource allocation type 0 is configured, where Neag is defined in Clause
6.1.2.2.1 of [6, TS 38.214],

UL,BWP ( »UL,BWP
“OgZ( N RB (N RB +1)/2 )] bits if only resource allocation type 1 is configured, or
max log, (NG5 ™ (NG5 #+1)/2)] N gy 41

'dynamicSwitch'.

bits if resourceAllocation is configured as

- If resourceAllocation is configured as 'dynamicSwitch', the MSB bit is used to indicate resource
allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type
0 and the bit value of 1 indicates resource allocation type 1.
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- For resource allocation type 0, the NRBG LSBs provide the resource allocation as defined in Clause
6.1.2.2.1 of [6, TS 38.214].

g 5™ (V1))

- For resource allocation type 1, the
allocation as follows:

LSBs provide the resource

- For PUSCH hopping with resource allocation type 1:

- NUL,hOD MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS

38.214], where NUL_hOD:1 if the higher layer parameter frequencyHoppingOffsetLists contains
two offset values and NUL_hOD:2
contains four offset values

if the higher layer parameter frequencyHoppingOffsetLists

UL,BWP ( ;UL,BWP _
“0g2( Nig (NRB +1)/2 ﬂ NUL_hOP bits provide the frequency domain resource
allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]

- For non-PUSCH hopping with resource allocation type 1:

UL,BWP ( 5, UL,BWP
“0g2(NRB (NRB +1)/2 ﬂ bits provide the frequency domain resource allocation
according to Clause 6.1.2.2.2 of [6, TS 38.214]

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if
resourceAllocation is configured as 'dynamicSwitch' for the indicated bandwidth part, the UE assumes
resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource
assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource
assignment" field of the indicated bandwidth part.

If the higher layer parameter uselnterlacePUCCH-PUSCH in BWP-UplinkDedicated is configured

- 5+ Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS
38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz. The 5 MSBs provide the
interlace allocation and the Y LSBs provide the RB set allocation.

- 6+ Y bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS
38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz. The 6 MSBs provide the
interlace allocation and the Y LSBs provide the RB set allocation.

BWP BWP

RB—set,UL \*" RB— set,UL ) ] BWP
d ’ where N
RB-set,U
2

RB sets contained in the active UL BWP as defined in clause 7 of [6, TS38.214].

The value of Y is determined by [ log, L is the number of

- Time domain resource assignment — 0, 1, 2, 3, 4, 5, or 6 bits

If the higher layer parameter pusch-TimeDomainAllocationListDCI-0-1 is not configured and if the higher
layer parameter pusch-TimeDomainAllocationListForMultiPUSCH is not configured and if the higher layer
parameter pusch-TimeDomainAllocationList is configured, 0, 1, 2, 3, or 4 bits as defined in Clause 6.1.2.1 of

[6, TS38.214]. The bitwidth for this field is determined as [10g2( I)] bits, where I is the number of entries
in the higher layer parameter pusch-TimeDomainAllocationList;

If the higher layer parameter pusch-TimeDomainAllocationListDCI-0-1 is configured or if the higher layer
parameter pusch-TimeDomainAllocationListForMultiPUSCH is configured, 0, 1, 2, 3, 4, 5 or 6 bits as

defined in Clause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as [ log2(1 ) ]bits,

where I is the number of entries in the higher layer parameter pusch-TimeDomainAllocationListDCI-0-1 or
pusch-TimeDomainAllocationListForMultiPUSCH,;

otherwise the bitwidth for this field is determined as [ logz(I ) [bits, where I is the number of entries in the
default table.
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Frequency hopping flag — 0 or 1 bit:

- 0 bit if only resource allocation type 0 is configured, or if the higher layer parameter frequencyHopping is not
configured and the higher layer parameter pusch-RepTypelndicatorDCI-0-1 is not configured to pusch-
RepTypeB, or if the higher layer parameter frequencyHoppingDCI-0-1 is not configured and pusch-
RepTypelndicatorDCI-0-1 is configured to pusch-RepTypeB, or if only resource allocation type 2 is
configured;

- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in
Clause 6.3 of [6, TS 38.214].

Modulation and coding scheme — 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]

New data indicator — 1 bit if the number of scheduled PUSCH indicated by the Time domain resource
assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of
schedulable PUSCH among all entries in the higher layer parameter pusch-
TimeDomainAllocationListForMultiPUSCH, where each bit corresponds to one scheduled PUSCH as defined in
clause 6.1.4 in [6, TS 38.214].

Redundancy version — — number of bits determined by the following:

- 2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PUSCH indicated by the Time domain
resource assignment field is 1;

- otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PUSCHs among all
entries in the higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, where each bit
corresponds to one scheduled PUSCH as defined in clause 6.1.4 in [6, TS 38.214] and redundancy version is
determined according to Table 7.3.1.1.2-34.

HARQ process number — 5 bits if higher layer parameter harq-ProcessNumberSizeDCI-0-1 is configured,;
otherwise 4 bits

1* downlink assignment index — 1, 2 or 4 bits:

- 1 bit for semi-static HARQ-ACK codebook for unicast and multicast if pdsch-HARQ-ACK-Codebook =
semiStatic is configured for both unicast and multicast and the higher layer parameter fdmed-
ReceptionMulticast is not configured; otherwise for semi-static HARQ-ACK codebook for unicast;

- 2 bits for dynamic HARQ-ACK codebook for unicast, or for enhanced dynamic HARQ-ACK codebook
without UL-TotalDAI-Included configured;

- 4 bits for enhanced dynamic HARQ-ACK codebook and with UL-TotalDAI-Included = true.

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList for the same serving
cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the 1* downlink
assignment index in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the 1* downlink
assignment index in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits
with value set to '0' are inserted to smaller 1* downlink assignment index until the bit width of the 1*
downlink assignment index in DCI format 0_1 for the two HARQ-ACK codebooks are the same.

2" downlink assignment index — 0, 2 or 4 bits:

- 2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks for unicast, or for enhanced
dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and without UL-Total DAI-Included
configured;

- 4 bits for enhanced dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks and with UL-
TotalDAI-Included = true;

- 0 bit otherwise.

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList for the same serving
cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the 2" downlink
assignment index in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the 2" downlink
assignment index in DCI format 0_1 for the other HARQ-ACK codebook, a number of most significant bits

3GPP



Release 17 134 3GPP TS 38.212 V17.5.0 (2023-03)

with value set to '0’ are inserted to smaller 2" downlink assignment index until the bit width of the 2™
downlink assignment index in DCI format 0_1 for the two HARQ-ACK codebooks are the same.

- 3"“downlink assignment index — 0, 1 or 2 bits:

- 1 bit for semi-static HARQ-ACK codebook for multicast if the higher layer parameter fdmed-
ReceptionMulticast is configured;

- 2 bits for the dynamic HARQ-ACK codebook for multicast;
- 0 bit otherwise.

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookListMulticast for the
same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is configured, if the bit width of the
3" downlink assignment index in DCI format 0_1 for one HARQ-ACK codebook is not equal to that of the
3" downlink assignment index in DCI format 0_1 for the other HARQ-ACK codebook, a number of most
significant bits with value set to '0" are inserted to smaller 3™ downlink assignment index until the bit width of
the 3" downlink assignment index in DCI format 0_1 for the two HARQ-ACK codebooks are the same.

- TPC command for scheduled PUSCH - 2 bits as defined in Clause 7.1.1 of [5, TS38.213]

- Second TPC command for scheduled PUSCH - 2 bits as defined in Clause 7.1.1 of [5, TS38.213] if higher layer
parameter SecondTPCFieldDCI-0-1 is configured; 0 bit otherwise.

- SRS resource set indicator — 0 or 2 bits
- 2 bits according to Table 7.3.1.1.2-36 if

- txConfig = nonCodeBook, and there are two SRS resource sets configured by srs-
ResourceSetToAddModList and associated with the usage of value 'nonCodeBook’, or

- txConfig=codebook, and there are two SRS resource sets configured by srs-ResourceSetToAddModList
and associated with usage of value 'codebook’;

- 0 bit otherwise.

min|L

max’ SRS:

log)| 3. (N ) 1

- SRS resource indicator — k=1 k or [logz(NSRS)] bits, where NSRS is the number
of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present;
otherwise N gy is the number of configured SRS resources in the SRS resource set configured by higher layer
parameter srs-ResourceSetToAddModList and associated with the higher layer parameter usage of value
'‘codeBook' or 'nonCodeBook',

inl ]
mln\Lmax’NSRSJ

[log, z
k=1

Nggs
k

]
) bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter

txConfig = nonCodebook, where NSRS is the number of configured SRS resources in the SRS resource set
indicated by SRS resource set indicator field if present, otherwise N g4 is the number of configured SRS

resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModList and
associated with the higher layer parameter usage of value 'nonCodeBook', and

- if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of
PUSCH-ServingCellConfig of the serving cell is configured, L.« is given by that parameter

- otherwise, Lnq is given by the maximum number of layers for PUSCH supported by the UE for the
serving cell for non-codebook based operation.

- Uogz(NSRS)] bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer

, N . . .
parameter txConfig = codebook, where SRS is the number of configured SRS resources in the SRS
resource set indicated by SRS resource set indicator field if present, otherwise N gy is the number of
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configured SRS resources in the SRS resource set configured by higher layer parameter srs-
ResourceSetToAddModList and associated with the higher layer parameter usage of value 'codeBook'.

N
- Second SRS resource indicator - 0, [ logz( max SRS ) Jor [log, (N SRS) | bits,
KE€(1,2,...,min {Loy, Nos) | K
Ngrs : . .
- “082( max ) I bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the same
KE[L2,00min (Lo Nows) || K

number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig =
nonCodebook and SRS resource set indicator field is present, where N gps is the number of configured SRS
resources in the second SRS resource set, and

- if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of
PUSCH-ServingCellConfig of the serving cell is configured, L. is given by that parameter

- otherwise, Lna is given by the maximum number of layers for PUSCH supported by the UE for the
serving cell for non-codebook based operation.

[1og,(Nggs) ] bits according to Tables 7.3.1.1.2-32, 7.3.1.1.2-32A and 7.3.1.1.2-32B if the higher layer

parameter txConfig = codebook and SRS resource set indicator field is present, where N g is the number of
configured SRS resources in the second SRS resource set.

0 bit otherwise.

- Precoding information and number of layers — number of bits determined by the following:

0 bits if the higher layer parameter txConfig = nonCodeBook;
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;

4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower,
transform precoder is disabled, and according to the values of higher layer parameters maxRank, and
codebookSubset;

4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission = fullpowerModel, maxRank=2, transform precoder is disabled, and according to
the values of higher layer parameter codebookSubset;

4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission = fullpowerModel, maxRank=3 or 4, transform precoder is disabled, and according
to the values of higher layer parameter codebookSubset;

2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and
according to whether transform precoder is enabled or disabled, and the values of higher layer parameters
maxRank, and codebookSubset;

3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission = fullpowerModel, maxRank=1, and according to whether transform precoder is
enabled or disabled, and the values of higher layer parameter codebookSubset;

2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower,
transform precoder is disabled, and according to the values of higher layer parameters maxRank and
codebookSubset;

2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission = fullpowerModel, transform precoder is disabled, maxRank=2, and
codebookSubset=nonCoherent;

1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and
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according to whether transform precoder is enabled or disabled, and the values of higher layer parameters
maxRank and codebookSubset;

- 2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission = fullpowerModel, maxRank=1, and according to whether transform precoder is
enabled or disabled, and the values of higher layer parameter codebookSubset;

For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to
fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports
is configured in the SRS resource set indicated by SRS resource set indicator field if present, otherwise in an
SRS resource set with usage set to 'codebook’, and an SRS resource with 2 antenna ports is indicated via SRI in
the same SRS resource set, then Table 7.3.1.1.2-4 is used.

For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna
ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource
among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook’. If the number of
ports for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource
among the configured SRS resources, a number of most significant bits with value set to '0' are inserted to the
field.

- Second Precoding information — number of bits determined by the following:
- 0 bits if SRS resource set indicator field is not present;
- 0 bits if the higher layer parameter txConfig = nonCodeBook;
- 0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;

- 3,4, or 5 bits according to Table 7.3.1.1.2-2C with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or
configured to fullpower, transform precoder is disabled, and according to the values of higher layer
parameters maxRank, and codebookSubset;

- 3 or 4 bits according to Table 7.3.1.1.2-2D with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission = fullpowerModel, maxRank=2, transform precoder is
disabled, and according to the values of higher layer parameter codebookSubset;

- 3 or 4 bits according to Table 7.3.1.1.2-2E with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission = fullpowerModel, maxRank=3 or 4, transform precoder is
disabled, and according to the values of higher layer parameter codebookSubset;

- 2,4, or 5 bits according to Table 7.3.1.1.2-3 with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or
configured to fullpower, and according to whether transform precoder is enabled or disabled, and the values
of higher layer parameters maxRank, and codebookSubset;

- 3 or 4 bits according to Table 7.3.1.1.2-3A with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission = fullpowerModel, maxRank=1, and according to whether
transform precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;

- 1 or 3 bits according to Table7.3.1.1.2-4B with the same number of layers indicated by Precoding
information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or
configured to fullpower, transform precoder is disabled, and according to the values of higher layer
parameters maxRank and codebookSubset;

- 2 bits according to Table 7.3.1.1.2-4C with the same number of layers indicated by Precoding information
and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig =
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codebook, ul-FullPowerTransmission = fullpowerModel, transform precoder is disabled, maxRank=2, and
codebookSubset=nonCoherent;

- 1 or 3 bits according to Table7.3.1.1.2-5 with the same number of layers indicated by Precoding information
and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig =
codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to
fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer
parameters maxRank and codebookSubset;

- 2 bits according to Table 7.3.1.1.2-5A with the same number of layers indicated by Precoding information
and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig =
codebook, ul-FullPowerTransmission = fullpowerModel, maxRank=1, and according to whether transform
precoder is enabled or disabled, and the values of higher layer parameter codebookSubset;

For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to
fullpowerMode2, maxRank is configured to be larger than 2, and at least one SRS resource with 4 antenna ports
is configured in the SRS resource set indicated by SRS resource set indicator field, and an SRS resource with 2
antenna ports is indicated via Second SRS resource indicator field in the same SRS resource set, then Table
7.3.1.1.2-4B is used.

For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna
ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource
among the configured SRS resources in the second SRS resource set with usage set to 'codebook’ as defined in
Table 7.3.1.1.2-36. If the number of ports for a configured SRS resource in the set is less than the maximum
number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with
value set to '0" are inserted to the field.

- Antenna ports — number of bits determined by the following

- 2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1,
except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and /2 BPSK modulation
is used;

- 2 bits as defined by Tables 7.3.1.1.2-6A, if transform precoder is enabled and dmrs-
UplinkTransformPrecoding and tp-pi2BPSK are both configured, n/2 BPSK modulation is used, dmrs-
Type=1, and maxLength=1, where nscp is the scrambling identity for antenna ports defined in [Clause
6.4.1.1.1.2, TS38.211];

- 4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2,
except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and /2 BPSK modulation
is used;

- 4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled and dmrs-
UplinkTransformPrecoding and tp-pi2BPSK are both configured, n/2 BPSK modulation is used, dmrs-
Type=1, and maxLength=2, where nscp is the scrambling identity for antenna ports defined in [Clause
6.4.1.1.1.2, TS38.211];

- 3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and
maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher
layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers
field if the higher layer parameter txConfig = codebook;

- 4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and
maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher
layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers
field if the higher layer parameter txConfig = codebook;

- 4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and
maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher
layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers
field if the higher layer parameter txConfig = codebook;

- 5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and
maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher
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layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers
field if the higher layer parameter txConfig = codebook.

where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers
to CDM groups {0}, {0,1}, and {0, 1,2} respectively.

If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-

ax{ xA,xB}

m
MappingTypeB, the bitwidth of this field equals , where 4 is the "Antenna ports" bitwidth

derived according to dmrs-UplinkForPUSCH-MappingTypeA and B is the "Antenna ports" bitwidth derived

X, - X
according to dmrs-UplinkForPUSCH-MappingTypeB. A number of | A B| zeros are padded in the MSB of

this field, if the mapping type of the PUSCH corresponds to the smaller value of XA and *s.

- SRS request — 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in
ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the
cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits
are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Clause
6.1.1.2 of [6, TS 38.214].

- SRS offset indicator — 0, 1 or 2 bits.

- 0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the
scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS
resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured
for all aperiodic SRS resource set(s) is 1;

- otherwise, [ log, (K ) | bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and

Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList
configured for all aperiodic SRS resource set(s) in the scheduled cell;

- CSlIrequest—0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize.

- CBG transmission information (CBGTTI) — 0 bit if higher layer parameter codeBlockGroupTransmission for
PUSCH is not configured or if the number of scheduled PUSCH indicated by the Time domain resource
assignment field is larger than 1; otherwise, 2, 4, 6, or 8 bits determined by higher layer parameter
maxCodeBlockGroupsPerTransportBlock for PUSCH.

-  PTRS-DMRS association — number of bits determined as follows

- 0 bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-
UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or
if maxRank=1;

- 2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A and 7.3.1.1.2-26 are used to indicate the association
between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by
maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports
field. When the SRS resource set indicator field is present and maxRank>2, this field indicates the
association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or
Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. When the
SRS resource set indicator field is present and equals "10" and "11" and maxRank=2, the MSB of this field
indicates the association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator
and/or Precoding information and number of layers field, and the LSB of this field indicates the association
between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/or
Second Precoding information field, according to Table 7.3.1.1.2-25A.

If "Bandwidth part indicator” field indicates a bandwidth part other than the active bandwidth part and the
"PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active
bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth
part.

- Second PTRS-DMRS association — 2 bits if PTRS-DMRS association field and SRS resource set indicator field
are present and maxRank>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the
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association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/
or Second precoding information field when one PT-RS port and two PT-RS ports are configured by
maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports
field.

- beta_offset indicator — O if the higher layer parameter betaOffsets = semiStatic; otherwise 2 bits as defined by
Table 9.3-3 in [5, TS 38.213].

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList or by pdsch-HARQ-
ACK-CodebookListMulticast for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-1 is
configured, if the bit width of the beta_offset indicator in DCI format 0_1 for one HARQ-ACK codebook is not
equal to that of the beta_offset indicator in DCI format 0_1 for the other HARQ-ACK codebook, a number of
most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the
beta_offset indicator in DCI format 0_1 for the two HARQ-ACK codebooks are the same.

- DMRS sequence initialization — 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled.
- UL-SCH indicator — 0 or 1 bit as follows

- 0 bit if the number of scheduled PUSCH indicated by the Time domain resource assignment field is larger
than 1;

- 1 bit otherwise. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0"
indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in
DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a
DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s). If a UE supports triggering
SRS only in DCI, except for DCI format 0_1 with CRC scrambled by SP-CSI-RNT]I, the UE is not expected
to receive a DCI format 0_1 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all
zero(s).

- ChannelAccess-CPext-CAPC -0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as [ log2 (I ) ]

bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-1 or in Table
7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum
channel access in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is
provided; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 or Table 7.3.1.1.2-35A are configured by
the higher layer parameter ul-AccessConfigListDCI-0-1.

- Open-loop power control parameter set indication — 0 or 1 or 2 bits.
- 0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
- 1 or 2 bits otherwise,
- 1 bit if SRS resource indicator is present in the DCI format 0_1;

- 1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-1 if SRS resource indicator
is not present in the DCI format 0_1.

- Priority indicator — 0 bit if higher layer parameter priorityIndicatorDCI-0-1 is not configured; otherwise 1 bit as
defined in Clause 9 in [5, TS 38.213].

- Invalid symbol pattern indicator — 0 bit if higher layer parameter invalidSymbolPatternindicator DCI-0-1 is not
configured; otherwise 1 bit as defined in Clause 6.1.2.1 in [6, TS 38.214].

- Minimum applicable scheduling offset indicator — 0 or 1 bit
- 0 bit if higher layer parameter minimumSchedulingOffsetK2 is not configured;

- 1 bit if higher layer parameter minimumSchedulingOffsetK2 is configured. The 1 bit indication is used to
determine the minimum applicable K2 for the active UL BWP and the minimum applicable KO value for the
active DL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable KO is
indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP
shall be the same as the minimum applicable KO value.
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- SCell dormancy indication — 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured,
otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s)
provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the
SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of
the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID.
The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time
and the UE is configured with at least two DL. BWPs for an SCell.

- Sidelink assignment index — 0, 1 or 2 bits:

- 1 bit if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static and, in addition, the UE is
configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-
RNTT or SL-CS-RNTT;

- 2 bits if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic and, in addition, the UE is
configured with a SL configured grant type 1 or to monitor DCI format 3_0 with CRC scrambled by SL-
RNTT or SL-CS-RNTT;

- 0 bit otherwise.
- PDCCH monitoring adaptation indication — 0, 1 or 2 bits
- 1 or 2 bits, if searchSpaceGroupldList-r17 is not configured and if pdcch-SkippingDurationList is configured
- 1bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
- 2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.
- 1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupldList-r17 is configured

- 1 bit if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index 0
and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupldList-
r17 with any search space set with group index 2;

- 2 bits if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index
0, search space set(s) with group index 1 and search space set(s) with group index 2;

- 2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupldList-r17 is configured
- 0 bit, otherwise

A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTT is larger than
corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. If
the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the
corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most
significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTT until
the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same
serving cell.

If the number of information bits in DCI format 0_1 scheduling a single PUSCH prior to padding is not equal to the
number of information bits in DCI format 0_1 scheduling multiple PUSCHs for the same serving cell, zeros shall be
appended to the DCI format 0_1 with smaller size until the payload size is the same for scheduling a single PUSCH and
multiple PUSCHs.

For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information
bits in DCI format 0_1 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI
format 0_1 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI
format 0_1 with smaller size until the payload size is the same.

- If application of step 4C in clause 7.3.1.0 results in additional zero padding for DCI format 0_1 for scheduling
on the primary cell, corresponding zeros shall be appended to both DCI format 0_1 monitored on the primary
cell and DCI format 0_1 monitored on the SCell for scheduling on the primary cell.

- If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the
number of information bits in DCI format 0_1 carried by PDCCH on the primary cell based on a DL BWP

3GPP



Release 17

141

3GPP TS 38.212 V17.5.0 (2023-03)

provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL BWP of the SCell is a dormant DL
BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines
the number of information bits in DCI format 0_1 carried by PDCCH on the primary cell based on a DL BWP
provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by
firstOutsideActiveTimeBWP-Id for the SCell.

Table 7.3.1.1.2-1: Bandwidth part indicator

Value of BWP indicator field

Bandwidth part

2 bits
00 Configured BWP with BWP-Id = 1
01 Configured BWP with BWP-Id = 2
10 Configured BWP with BWP-Id = 3
11 Configured BWP with BWP-Id = 4

Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if transform
precoder is disabled, maxRank = 2 or 3 or 4, and ul-FullPowerTransmission is not configured or
configured to fullpowerMode2 or configured to fullpower

Bit field codebookSubset = Bit field codebookSubset = Bit field codebookSubset=
mapped | fullyAndPartialAndNonCoheren | mapped | partialAndNonCoheren | mapped nonCoherent
to index t to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1 1 1 layer: TPMI=1
3 1 layer: TPMI=3 3 1 layer: TPMI=3 3 1 layer: TPMI=3
4 2 layers: TPMI=0 4 2 layers: TPMI=0 4 2 layers: TPMI=0
9 2 layers: TPMI=5 9 2 layers: TPMI=5 9 2 layers: TPMI=5
10 3 layers: TPMI=0 10 3 layers: TPMI=0 10 3 layers: TPMI=0
11 4 layers: TPMI=0 11 4 layers: TPMI=0 11 4 layers: TPMI=0
12 1 layer: TPMI=4 12 1 layer: TPMI=4 12-15 reserved
19 1 layer: TPMI=11 19 1 layer: TPMI=11
20 2 layers: TPMI=6 20 2 layers: TPMI=6
27 2 layers: TPMI=13 27 2 layers: TPMI=13
28 3 layers: TPMI=1 28 3 layers: TPMI=1
29 3 layers: TPMI=2 29 3 layers: TPMI=2
30 4 layers: TPMI=1 30 4 layers: TPMI=1
31 4 layers: TPMI=2 31 4 layers: TPMI=2
32 1 layers: TPMI=12
47 1 layers: TPMI=27
48 2 layers: TPMI=14
55 2 layers: TPMI=21
56 3 layers: TPMI=3
59 3 layers: TPMI=6
60 4 layers: TPMI=3
61 4 layers: TPMI=4
62-63 reserved
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Table 7.3.1.1.2-2A: Precoding information and number of layers for 4 antenna ports, if transform
precoder is disabled, maxRank = 2, and ul-FullPowerTransmission = fullpowerMode1

Table 7.3.1.1.2-2B: Precoding information and number of layers for 4 antenna ports, if transform
precoder is disabled, maxRank = 3 or 4, and ul-FullPowerTransmission = fullpowerMode1

Bit field codebookSubset = Bit field codebookSubset=
mapped | partialAndNonCoheren | mapped
. . nonCoherent
to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1
3 1 layer: TPMI=3 3 1 layer: TPMI=3
4 2 layers: TPMI=0 4 2 layers: TPMI=0
9 2 layers: TPMI=5 9 2 layers: TPMI=5
10 1 layer: TPMI=13 10 1 layer: TPMI=13
11 2 layer: TPMI=6 11 2 layer: TPMI=6
12 1 layer: TPMI=4 12-15 Reserved
20 1 layer: TPMI=12
21 1 layer: TPMI=14
22 1 layer: TPMI=15
23 2 layers: TPMI=7
29 2 layers: TPMI=13
30-31 Reserved

Bit field codebookSubset = Bit field
. codebookSubset=
ma}pped partialAndNonCoheren me}pped nonCoherent
to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1
3 1 layer: TPMI=3 3 1 layer: TPMI=3
4 2 layers: TPMI=0 4 2 layers: TPMI=0
9 2 layers: TPMI=5 9 2 layers: TPMI=5
10 3 layers: TPMI=0 10 3 layers: TPMI=0
11 4 layers: TPMI=0 11 4 layers: TPMI=0
12 1 layer: TPMI=13 12 1 layer: TPMI=13
13 2 layer: TPMI=6 13 2 layer: TPMI=6
14 3 layer: TPMI=1 14 3 layer: TPMI=1
15 1 layer: TPMI=4 15 Reserved
23 1 layer: TPMI=12
24 1 layer: TPMI=14
25 1 layer: TPMI=15
26 2 layers: TPMI=7
32 2 layers: TPMI=13
33 3 layers: TPMI=2
34 4 layers: TPMI=1
35 4 layers: TPMI=2
36-63 Reserved
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Table 7.3.1.1.2-2C: Second precoding information, for 4 antenna ports, if transform precoder is
disabled, maxRank = 2 or 3 or 4, and ul-FullPowerTransmission is not configured or configured to
fullpowerModeZ2 or configured to fullpower

Bit field codebookSubset = Bit field codebookSubset = Bit field codebookSubset=
mapped | fullyAndPartialAndNonCoheren | mapped | partialAndNonCoheren | mapped
to index t to index t to index eI,
0 1 layer: TPMI=0 0 1 layer: TPMI=0 0 1 layer: TPMI=0
27 1 layer: TPMI=27 11 1 layer: TPMI=11 3 1 layer: TPMI=3
28-31 1 layer: reserved 12-15 1 layer: reserved 4-7 1 layer: reserved
0 2 layers: TPMI=0 0 2 layers: TPMI=0 0 2 layers: TPMI=0
21 2 layers: TPMI=21 13 2 layers: TPMI=13 5 2 layers: TPMI=5
22-31 2 layers: reserved 14-15 2 layers: reserved 6-7 2 layers: reserved
0 3 layers: TPMI=0 0 3 layers: TPMI=0 0 3 layers: TPMI=0
1-7 3 layers: reserved
6 3 layers: TPMI=6 2 3 layers: TPMI=2 0 4 layers: TPMI=0
7-31 3 layers: reserved 3-15 3 layers: reserved 1-7 4 layers: reserved
0 4 layers: TPMI=0 0 4 layers: TPMI=0
4 4 layers: TPMI=4 2 4 layers: TPMI=2
5-31 4 layers: reserved 3-15 4 layers: reserved

Table 7.3.1.1.2-2D: Second precoding information for 4 antenna ports, if transform precoder is
disabled, maxRank = 2, and ul-FullPowerTransmission = fullpowerMode1l

Bit field codebookSubset = Bit field codebookSubset=
mapped | partialAndNonCoheren | mapped nonCoherent
to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
14 1 layer: TPMI=14 3 1 layer: TPMI=3
15 1 layer: TPMI=15 4 1 layer: TPMI=13
0 2 layers: TPMI=0 5-7 1 layer: reserved
0 2 layers: TPMI=0
13 2 layers: TPMI=13
14-15 2 layers: reserved 6 2 layers: TPMI=6
7 2 layers: reserved

Table 7.3.1.1.2-2E: Second precoding information for 4 antenna ports, if transform precoder is
disabled, maxRank = 3 or 4, and ul-FullPowerTransmission = fullpowerMode1

Bit field co_debookSubset = Bit field codebookSubset=
ma}pped partialAndNonCoheren mgpped nonCoherent
to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
14 1 layer: TPMI=14 3 1 layer: TPMI=3
15 1 layer: TPMI=15 4 1 layer: TPMI=13
0 2 layers: TPMI=0 5-7 1 layer: reserved
0 2 layers: TPMI=0
13 2 layers: TPMI=13
14-15 2 layers: reserved 6 2 layers: TPMI=6
0 3 layers: TPMI=0 7 2 layers: reserved
0 3 layers: TPMI=0
2 3 layers: TPMI=2 1 3 layer: TPMI=1
3-15 3 layers: reserved 2-7 3 layers: reserved
0 4 layers: TPMI=0 0 4 layers: TPMI=0
1-7 4 layers: reserved
2 4 layers: TPMI=2
3-15 4 layers: reserved
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Table 7.3.1.1.2-3: Precoding information and number of layers or Second Precoding information, for 4
antenna ports, if transform precoder is enabled and ul-FullPowerTransmission is either not
configured or configured to fullpowerMode2 or configured to fullpower, or if transform precoder is
disabled, maxRank = 1, and ul-FullPowerTransmission is not configured or configured to
fullpowerModeZ2 or configured to fullpower

Bit field codebookSubset = Bit field codebookSubset= Bit field codebookSubset=
mapped | fullyAndPartialAndNonCoheren | mapped | partialAndNonCoheren | mapped nonCoherent B
to index t to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1 1 1 layer: TPMI=1
3 1 layer: TPMI=3 3 1 layer: TPMI=3 3 1 layer: TPMI=3
4 1 layer: TPMI=4 4 1 layer: TPMI=4
11 1 layer: TPMI=11 11 1 layer: TPMI=11
12 1 layers: TPMI=12 12-15 reserved
27 1 layers: TPMI=27
28-31 reserved

Table 7.3.1.1.2-3A: Precoding information and humber of layers or Second Precoding information, for
4 antenna ports, if transform precoder is enabled and ul-FullPowerTransmission = fullpowerModel,
or if transform precoder is disabled, maxRank = 1, and ul-FullPowerTransmission = fullpowerModel

Bit field codebookSubset= Bit field
mapped | partialAndNonCoheren | mapped OGNSR
. . nonCoherent
to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1
3 1 layer: TPMI=3 3 1 layer: TPMI=3
4 1 layer: TPMI=13 4 1 layer: TPMI=13
5 1 layer: TPMI=4 5-7 Reserved
13 1 layer: TPMI=12
14 1 layer: TPMI=14
15 1 layer: TPMI=15

Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if transform
precoder is disabled, maxRank = 2, and ul-FullPowerTransmission is not configured or configured to
fullpowerMode2 or configured to fullpower

?T:nglg codebpokSubset = Bit field
dto fullyAndPartialAndNonCoheren ma}pped codebookSubset = nonCoherent
. t to index
index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1
2 2 layers: TPMI=0 2 2 layers: TPMI=0
3 1 layer: TPMI=2 3 reserved
4 1 layer: TPMI=3
5 1 layer: TPMI=4
6 1 layer: TPMI=5
7 2 layers: TPMI=1
8 2 layers: TPMI=2
9-15 reserved
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Table 7.3.1.1.2-4A: Precoding information and number of layers, for 2 antenna ports, if transform
precoder is disabled, maxRank = 2, and ul-FullPowerTransmission = fullpowerMode1

el flelcii nrgg);()ped B codebookSubset= nonCoherent
0 1 layer: TPMI=0
1 1 layer: TPMI=1
2 2 layers: TPMI=0
3 1 layer: TPMI=2

Table 7.3.1.1.2-4B: Second precoding information, for 2 antenna ports, if transform precoder is
disabled, maxRank = 2, and ul-FullPowerTransmission is not configured or configured to
fullpowerMode2 or configured to fullpower

IanItafpl);lg codebpokSubset = Bit field
dto fullyAndPartialAndNonCoheren mqpped codebookSubset = nonCoherent
. t to index
index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1
0 2 layers: TPMI=0
5 1 layer: TPMI=5 1 2 layers: reserved
6-7 1 layer: reserved
0 2 layers: TPMI=0
2 2 layers: TPMI=2
3-7 2 layers: reserved

Table 7.3.1.1.2-4C: Second precoding information, for 2 antenna ports, if transform precoder is
disabled, maxRank = 2, and ul-FullPowerTransmission = fullpowerMode1

el flel?nrgg)p()ped 0 codebookSubset= nonCoherent
0 1 layer: TPMI=0
2 1 layer: TPMI=2
3 1 layer: reserved
0 2 layers: TPMI=0
1-3 2 layers: reserved

Table 7.3.1.1.2-5: Precoding information and number of layers or Second Precoding information, for 2
antenna ports, if transform precoder is enabled and ul-FullPowerTransmission is not configured or
configured to fullpowerModeZ2 or configured to fullpower, or if transform precoder is disabled,
maxRank = 1, and and ul-FullPowerTransmission is not configured or configured to fullpowerMode2
or configured to fullpower

Bit field codebookSubset = Bit field _
mapped | fullyAndPartialAndNonCoheren | mapped EREEIDT e =
. . nonCoherent

to index t to index
0 1 layer: TPMI=0 0 1 layer: TPMI=0
1 1 layer: TPMI=1 1 1 layer: TPMI=1
2 1 layer: TPMI=2
3 1 layer: TPMI=3
4 1 layer: TPMI=4
5 1 layer: TPMI=5
6-7 reserved
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Table 7.3.1.1.2-5A: Precoding information and number of layers, for 2 antenna ports or Second
Precoding information, if transform precoder is enabled and ul-FullPowerTransmission =
fullpowerModel, or if transform precoder is disabled, maxRank = 1, and ul-FullPowerTransmission =

fullpowerMode1l
Bl fleI(ijnrg:);()ped o codebookSubset= nonCoherent
0 1 layer: TPMI=0
1 1 layer: TPMI=1
2 1 layer: TPMI=2
3 Reserved

Table 7.3.1.1.2-6: Antenna port(s), transform precoder is enabled, dmrs-Type=1, maxLength=1,
except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and 1t/2-BPSK
modulation is used

Number of DMRS

Value CDM group(s) A
without data port(s)

0 2 0

1 2 1

2 2 2

3 2 3

Table 7.3.1.1.2-6A: Antenna port(s), transform precoder is enabled, dmrs-UplinkTransformPrecoding
and tp-pi2BPSK are both configured, 1t/2-BPSK modulation is used, dmrs-Type=1, maxLength=1

Number of DMRS
Value CDM group(s) 2iilse
without data P16
0 2 0, Nscip= 0
1 2 0, Nscip= 1
2 2 2, Nscip= 0
3 2 2, Nscp= 1

Table 7.3.1.1.2-7: Antenna port(s), transform precoder is enabled, dmrs-Type=1, maxLength=2,
except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and 1t/2-BPSK
modulation is used

V:'” e @7 (LS TRE c(i::tr D ] Do DMRS port(s) | Number of front-load symbols

0 2 0 1

1 2 1 1

2 2 2 1

3 2 3 1

4 2 0 2

5 2 1 2

6 2 2 2

7 2 3 2

8 2 4 2

9 2 5 2

10 2 6 2

11 2 7 2
12-15 Reserved Reserved Reserved
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Table 7.3.1.1.2-7A: Antenna port(s), transform precoder is enabled, dmrs-UplinkTransformPrecoding
and tp-pi2BPSK are both configured, 11/2-BPSK modulation is used, dmrs-Type=1, maxLength=2

Valu Number of DMRS CDM group(s) without

(1]

data

DMRS port(s)

Number of front-load symbols

2 0, nscio=0

[

0, Nsco=1

2, Nscio=0

2, Nscio=1

0, Nscio=0

0, Nscp=1

2, Nscin= 0

2, Nsco=1

4, nscio= 0

OO (N|O|O |~ |W[N|F|O

4, Nsco=1

NINININININININININ

6, Nscio= 0

NININININININ|FP PP

2 6, Nscio= 1

2

Reserved

Reserved

Reserved

Table 7.3.1.1.2-8: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank

=1
Valu Number of DMRS CDM group(s) without DMRS port(s)
e data
0 1 0
1 1 1
2 2 0
3 2 1
4 2 2
5 2 3
6-7 Reserved Reserved

Table 7.3.1.1.2-9: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank

=2
Valu Number of DMRS CDM group(s) without DMRS port(s)
e data
0 1 0,1
1 2 0,1
2 2 2,3
3 2 0,2
4-7 Reserved Reserved

Table 7.3.1.1.2-10: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank

=3
Valu Number of DMRS CDM group(s) without DMRS port(s)
e data
0 2 0-2
1-7 Reserved Reserved

Table 7.3.1.1.2-11: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=1, rank

=4
Valu Number of DMRS CDM group(s) without DMRS port(s)
e data
0 2 0-3
1-7 Reserved Reserved
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Table 7.3.1.1.2-12: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank

=1

Vilu e o LS ((i::tr D DMRS port(s) | Number of front-load symbols

0 1 0 1

1 1 1 1

2 2 0 1

3 2 1 1

4 2 2 1

5 2 3 1

6 2 0 2

7 2 1 2

8 2 2 2

9 2 3 2

10 2 4 2

11 2 5 2

12 2 6 2

13 2 7 2
14-15 Reserved Reserved Reserved

Table 7.3.1.1.2-13: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank

=2

Vzlu e @ (LTS gzr DI ) R DMRS port(s) | Number of front-load symbols

0 1 0,1 1

1 2 0,1 1

2 2 2,3 1

3 2 0,2 1

4 2 0,1 2

5 2 2,3 2

6 2 4,5 2

7 2 6,7 2

8 2 0,4 2

9 2 2,6 2
10-15 Reserved Reserved Reserved

Table 7.3.1.1.2-14: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank

=3
Vzlu e @ (LTS gzr DI ) R DMRS port(s) | Number of front-load symbols
0 2 0-2 1
1 2 0,14 2
2 2 2,3,6 2
3-15 Reserved Reserved Reserved

Table 7.3.1.1.2-15: Antenna port(s), transform precoder is disabled, dmrs-Type=1, maxLength=2, rank

=4
V:'” e ol LS g:t': e DMRS port(s) | Number of front-load symbols
0 2 0-3 1
1 2 0,1,4,5 2
2 2 2,3,6,7 2
3 2 0,2,4,6 2
4-15 Reserved Reserved Reserved
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Table 7.3.1.1.2-16: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1,

rank=1

Valu Number of DMRS CDM group(s) without DMRS port(s)

e data

0 1 0

1 1 1

2 2 0

3 2 1

4 2 2

5 2 3

6 3 0

7 3 1

8 3 2

9 3 3

10 3 4

11 3 5
12-15 Reserved Reserved

Table 7.3.1.1.2-17: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1,

rank=2

Valu Number of DMRS CDM group(s) without DMRS port(s)

e data

0 1 0,1

1 2 0,1

2 2 2,3

3 3 0,1

4 3 2,3

5 3 4,5

6 2 0,2
7-15 Reserved Reserved

Table 7.3.1.1.2-18: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1, rank

Table 7.3.1.1.2-19:

=3

Valu Number of DMRS CDM group(s) without DMRS port(s)
e data
0 2 0-2
1 3 0-2
2 3 3-5
3-15 Reserved Reserved

Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=1, rank

=4
Valu Number of DMRS CDM group(s) without DMRS port(s)
e data
0 2 0-3
1 3 0-3
2-15 Reserved Reserved
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Table 7.3.1.1.2-20: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2,

rank=1

Vaélu e o LS ((i::tr D DMRS port(s) | Number of front-load symbols
0 1 0 1
1 1 1 1
2 2 0 1
3 2 1 1
4 2 2 1
5 2 3 1
6 3 0 1
7 3 1 1
8 3 2 1
9 3 3 1
10 3 4 1
11 3 5 1
12 3 0 2
13 3 1 2
14 3 2 2
15 3 3 2
16 3 4 2
17 3 5 2
18 3 6 2
19 3 7 2
20 3 8 2
21 3 9 2
22 3 10 2
23 3 11 2
24 1 0 2
25 1 1 2
26 1 6 2
27 1 7 2

28-31 Reserved Reserved Reserved

Table 7.3.1.1.2-21: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2,

rank=2

Vzlu e @ LS ((i::tr DR DMRS port(s) | Number of front-load symbols
0 1 0,1 1
1 2 0,1 1
2 2 2,3 1
3 3 0,1 1
4 3 2,3 1
5 3 4,5 1
6 2 0,2 1
7 3 0,1 2
8 3 2,3 2
9 3 4,5 2
10 3 6,7 2
11 3 8,9 2
12 3 10,11 2
13 1 0,1 2
14 1 6,7 2
15 2 0,1 2
16 2 2,3 2
17 2 6,7 2
18 2 8,9 2

19-31 Reserved Reserved Reserved
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Table 7.3.1.1.2-22: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2,

rank=3
Vzlu e o LS g:t': D DMRS port(s) | Number of front-load symbols
0 2 0-2 1
1 3 0-2 1
2 3 3-5 1
3 3 0,1,6 2
4 3 2,3,8 2
5 3 4,5,10 2
6-31 Reserved Reserved Reserved

Table 7.3.1.1.2-23: Antenna port(s), transform precoder is disabled, dmrs-Type=2, maxLength=2,

rank=4
V:'” e ol LS g:t:‘n e DMRS port(s) | Number of front-load symbols
0 2 0-3 1
1 3 0-3 1
2 3 0,1,6,7 2
3 3 2,3,8,9 2
4 3 4,5,10,11 2
5-31 Reserved Reserved Reserved
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Table 7.3.1.1.2-24: SRS request

Triggered aperiodic SRS resource Triggered aperiodic SRS resource set(s) for DCI
Value of SRS request set(s) for DCI fon_’nat 0.1, _0_2,_1_1, format 2_3 configured with higher layer
field 1 2, and 2_3 configured with higher parameter srs-TPC-PDCCH-Group set to 'typeA’
layer parameter srs-TPC-PDCCH-
Group set to 'typeB'
00 No aperiodic SRS resource set No aperiodic SRS resource set triggered
triggered
SRS resource set(s) configured by SRS resource set(s) configured with higher layer
SRS-ResourceSet with higher layer parameter usage in SRS-ResourceSet set to
parameter aperiodicSRS- ‘antennaSwitching' and resourceType in SRS-
ResourceTrigger setto 1 or an entry in ResourceSet set to 'aperiodic' for a 1 set of serving
aperiodicSRS-ResourceTriggerList set cells configured by higher layers
to1
01
SRS resource set(s) configured by
SRS-PosResourceSet with an entry in
aperiodicSRS-ResourceTriggerList set
to 1 when triggered by DCI formats 0_1,
0211 andl1 2
SRS resource set(s) configured by SRS resource set(s) configured with higher layer
SRS-ResourceSet with higher layer parameter usage in SRS-ResourceSet set to
parameter aperiodicSRS- ‘antennaSwitching' and resourceType in SRS-
ResourceTrigger set to 2 or an entry in ResourceSet set to 'aperiodic’ for a 2™ set of
aperiodicSRS-ResourceTriggerList set serving cells configured by higher layers
to 2
10
SRS resource set(s) configured by
SRS-PosResourceSet with an entry in
aperiodicSRS-ResourceTriggerList set
to 2 when triggered by DCI formats 0_1,
0211 andl 2
SRS resource set(s) configured by SRS resource set(s) configured with higher layer
SRS-ResourceSet with higher layer parameter usage in SRS-ResourceSet set to
parameter aperiodicSRS- ‘antennaSwitching' and resourceType in SRS-
ResourceTrigger set to 3 or an entry in ResourceSet set to 'aperiodic' for a 3" set of
aperiodicSRS-ResourceTriggerList set serving cells configured by higher layers
to3
11
SRS resource set(s) configured by
SRS-PosResourceSet with an entry in
aperiodicSRS-ResourceTriggerList set
to 3 when triggered by DCI formats 0_1,
0211andl 2

Table 7.3.1.1.2-25: PTRS-DMRS association or Second PTRS-DMRS association for UL PTRS port 0

Value DMRS port
0 1% scheduled DMRS port
1 2" scheduled DMRS port
2 3" scheduled DMRS port
3 4" scheduled DMRS port

Table 7.3.1.1.2-25A: PTRS-DMRS association for UL PTRS port 0 or for the actual UL PT-RS port

Value of MSB DMRS port Value of LSB DMRS port

1% scheduled DMRS port corresponding

to SRS resource indicator field and/or 1st scheduled DMRS port corresponding to

0 L - 0 Second SRS resource indicator field and/or
Precoding information and number of L e
8 Second Precoding information field
layers field
nd
corres c2>nd?r?h?g%%dsljrgsiﬁrggri;dicator 2nd scheduled DMRS port corresponding
1 p 9 1 to Second SRS resource indicator field

field and/or Precoding information and

number of layers field and/or Second Precoding information field
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and 1
Value of MSB DMRS port Value of LSB DMRS port
0 1% DMRS port which shares 0 1% DMRS port which shares
PTRS port 0 PTRS port 1
1 2" DMRS port which shares 1 2" DMRS port which shares
PTRS port O PTRS port 1

Table 7.3.1.1.2-27: void

Table 7.3.1.1.2-28: SRl indication or Second SRI indication, for non-codebook based PUSCH

transmission, —
Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N...=3 mapped to N.. =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
2 2 2 2
3 reserved 3 3
Table 7.3.1.1.2-29: SRI indication for non-codebook based PUSCH transmission, max_z
Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N...=3 mapped to N.. =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
2 0,1 2 2 2 2
3 reserved 3 0,1 3 3
4 0,2 4 0,1
5 1,2 5 0,2
6-7 reserved 6 0,3
7 1,2
8 1,3
9 2,3
10-15 reserved

Table 7.3.1.1.2-29A: Second SRl indication for non-codebook based PUSCH transmission, L, ., =2

Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N.. =3 mapped to N._ =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
0 0,1 2 2 2 2
1 2 layers: reserved 3 1 layer: reserved 3 3
0 0,1 4-7 1 layer: reserved
1 0,2 0 0,1
2 1,2 1 0,2
3 2 layers: reserved 2 0,3
3 1,2
4 1,3
5 2,3
6-7 2 layers: reserved
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Table 7.3.1.1.2-30: SRI indication for non-codebook based PUSCH transmission, Lmax_?’
Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N. .= mapped to N. =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
2 0,1 2 2 2 2
3 reserved 3 0,1 3 3
4 0,2 4 0,1
5 1,2 5 0,2
6 0,12 6 0,3
7 reserved 7 1,2
8 1,3
9 2,3
10 0,1,2
11 0,1,3
12 0,2,3
13 1,2,3
14-15 reserved

Table 7.3.1.1.2-30A: Second SRI indication for non-codebook based PUSCH transmission, L, =3

Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N. =3 mapped to N._ =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
0 0,1 2 2 2 2
1 2 layers: reserved 3 1 layer: reserved 3 3
0 0,1 4-7 1 layer: reserved
1 0,2 0 0,1
2 1,2 1 0,2
3 2 layers: reserved 2 0,3
0 0,12 3 1,2
1-3 3 layers: reserved 4 1,3
5 2,3
6-7 2 layers: reserved
0 0,1,2
1 0,1,3
2 0,2,3
3 1,2,3
4-7 3 layers: reserved
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Table 7.3.1.1.2-31: SRI indication for non-codebook based PUSCH transmission, Lmax_4
Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N. .= mapped to N. =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
2 0,1 2 2 2 2
3 reserved 3 0,1 3 3
4 0,2 4 0,1
5 1,2 5 0,2
6 0,12 6 0,3
7 reserved 7 1,2
8 1,3
9 2,3
10 0,1,2
11 0,1,3
12 0,2,3
13 1,2,3
14 0,1,2,3
15 reserved

Table 7.3.1.1.2-31A: Second SR indication for non-codebook based PUSCH transmission, L, =4

Bit field SRI(s), Bit field SRI(s), Bit field SRI(s),
mapped to N. =2 mapped to N.. =3 mapped to N._ =4
index SRS index SRS index SRS
0 0 0 0 0 0
1 1 1 1 1 1
0 0,1 2 2 2 2
1 2 layers: reserved 3 1 layer: reserved 3 3
0 0,1 4-7 1 layer: reserved
1 0,2 0 0,1
2 1,2 1 0,2
3 2 layers: reserved 2 0,3
0 0,12 3 1,2
1-3 3 layers: reserved 4 1,3
5 2,3
6-7 2 layers: reserved
0 0,1,2
1 0,1,3
2 0,2,3
3 1,2,3
4-7 3 layer: reserved
0 0,1,2,3
1-7 4 layers: reserved

Table 7.3.1.1.2-32: SRl indication or Second SRI indication, for codebook based PUSCH
transmission, if ul-FullPowerTransmission is not configured, or ul-FullPowerTransmission =
fullpowerModel, or ul-FullPowerTransmission = fullpowerMode2, or ul-FullPowerTransmission =

fullpower and N g =2

Bit field mapped to index SRI(s) Nps=2
0 0
1 1
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Table 7.3.1.1.2-32A: SRl indication or Second SRI indication, for codebook based PUSCH
transmission, if ul-FullPowerTransmission = fullpowerMode2 and N s =3

Bit field mapped to index SRI(s), Ngps=3
0 0
1 1
2 2
3 Reserved

Table 7.3.1.1.2-32B: SRI indication or Second SRl indication, for codebook based PUSCH
transmission, if ul-FullPowerTransmission = fullpowerMode2 and N ;=4

Bit field mapped to index SRI(s), N s =4
0 0
1 1
2 2
3 3

Table 7.3.1.1.2-33: Joint indication of minimum applicable scheduling offset KO/K2

Minimum applicable KO for the

g . active DL BWP, if

ST T ] o e minimumSchedulingOffsetKO0 is
configured for the DL BWP

Minimum applicable K2 for the
active UL BWP, if
minimumSchedulingOffsetK2 is

configured for the UL BWP
0 The first value configured by The first value configured by
minimumSchedulingOffsetKO for the | minimumSchedulingOffsetK?2 for the
active DL BWP active UL BWP
1

The second value configured by
minimumSchedulingOffsetKO for the
active DL BWP if the second value is

configured; O otherwise

The second value configured by
minimumSchedulingOffsetK2 for the
active UL BWP if the second value is

configured; 0 otherwise

Table 7.3.1.1.2-34: Redundancy version

Value of the Redundancy rv .
version field Value of id  to be applied
0 0
1 2
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Table 7.3.1.1.2-35: Allowed entries for DCI format 0_1 and DCI format 0_2, configured by higher layer
parameter ul-AccessConfigListDCI-0-1 and ul-AccessConfigListDCI-0-2, respectively, in frequency

range 1
Entry T_he CP ext_ensic_)n T "ext"
index Channel Access Type index defined in Clause CAPC
5.3.1 of [4, 38.211]
0 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 0 1
1 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 0 2
2 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 0 3
8 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 0 4
4 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 2 1
5 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 2 2
6 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 2 3
7 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 2 4
8 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 0 1
9 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 0 2
10 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 0 3
11 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 0 4
12 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 2 1
13 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 2 2
14 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 2 3
15 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 2 4
16 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 0 1
17 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 0 2
18 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 0 3
19 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 0 4
20 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 1 1
21 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 1 2
22 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 1 3
23 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 1 4
24 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 3 1
25 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 3 2
26 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 3 3
27 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 3 4
28 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 0 1
29 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 0 2
30 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 0 3
31 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 0 4
32 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 1 1
33 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 1 2
34 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 1 3
35 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 1 4
36 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 2 1
37 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 2 2
38 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 2 3
39 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 2 4
40 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 3 1
41 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 3 2
42 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 3 3
43 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 3 4

Table 7.3.1.1.2-35A: Allowed entries for DCI format 0_1 and DCI format 0_2, configured by higher
layer parameter ul-AccessConfigListDCI-0-1 in frequency range 2-2

i'i':;g Channel Access Type
0 Type 1 channel access defined in clause 4.4.1 of 37.213
1 Type 2 channel access defined in clause 4.4.2 of 37.213
2 Type 3 channel access defined in clause 4.4.3 of 37.213

3GPP



Release 17 158 3GPP TS 38.212 V17.5.0 (2023-03)

Table 7.3.1.1.2-36: SRS resource set indication

Bit field mapped to
index

0 SRS resource indicator field and Precoding information and number of layers
field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are
reserved.
SRS resource indicator field and Precoding information and number of layers
field are associated with the second SRS resource set;
Second SRS resource indicator field and Second Precoding information field are
reserved.
SRS resource indicator field and Precoding information and number of layers
field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are
associated with the second SRS resource set.
SRS resource indicator field and Precoding information and number of layers
field are associated with the first SRS resource set;
Second SRS resource indicator field and Second Precoding information field are
associated with the second SRS resource set.

SRS resource set indication

NOTE 1: The first and the second SRS resource sets are respectively the ones with lower and higher srs-
ResourceSetld of the two SRS resources sets configured by higher layer parameter srs-
ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher
layer parameter usage of value 'nonCodeBook’ if txConfig=nonCodebook or 'codebook’ if
txConfig=codebook. When only one SRS resource set is configured by higher layer parameter srs-
ResourceSetToAddModList or srs-ResourceSetToAddModListDCI-0-2, and associated with the higher
layer parameter usage of value '‘codebook’ or 'nonCodeBook' respectively, the first SRS resource set is
the SRS resource set. The association of the first and second SRS resource sets to PUSCH repetitions
for each bit field index value is as defined in Clause 6.1.2.1 of [6, TS 38.214].

NOTE 2: For DCI format 0_2, the first and second SRS resource sets configured by higher layer

parameter srs-ResourceSetToAddModListDCI-0-2 are composed of the first N srs,0, SRS resources

together with other configurations in the first and second SRS resource sets configured by higher layer
parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage
of value 'codebook’ or 'nonCodeBook’, respectively, except for the higher layer parameters 'srs-
ResourceSetld' and 'srs-ResourceldList'.

Table 7.3.1.1.2-37: SRS offset indicator

rﬁg;‘;’gﬁ AvailableK flzot offset, rgg;'peé% AvailableK flaot offset, ggggg‘ Availabli ELOt offset,
to index g to index g to index g
0 The 1% entry in 0 The 1% entry in 0 The 1% entry in
availableSlotOffsetList, availableSlotOffsetList, availableSlotOffsetList,
if configured for the if configured for the if configured for the
aperiodic SRS aperiodic SRS aperiodic SRS
resource set; resource set; resource set;
0, otherwise 0, otherwise 0, otherwise
1 The 2™ entry in 1 The 2™ entry in 1 The 2™ entry in
availableSlotOffsetList, availableSlotOffsetList, availableSlotOffsetList,
if configured for the if configured for the if configured for the
aperiodic SRS aperiodic SRS aperiodic SRS
resource set; resource set; resource set;
0, otherwise 0, otherwise 0, otherwise
2 The 3 entry in 2 The 3" entry in
availableSlotOffsetList, availableSlotOffsetList,
if configured for the if configured for the
aperiodic SRS aperiodic SRS
resource set; resource set;
0, otherwise 0, otherwise
3 Reserved 3 The 4" entry in
availableSlotOffsetList,
if configured for the
aperiodic SRS
resource set;
0, otherwise
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7.3.1.1.3 Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell.

The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTT or CS-
RNTI or SP-CSI-RNTI or MCS-C-RNTI:

- Identifier for DCI formats — 1 bit
- The value of this bit field is always set to 0, indicating an UL DCI format

- Carrier indicator — 0, 1, 2 or 3 bits determined by higher layer parameter carrierIndicatorSizeDCI-0-2, as defined
in Clause 10.1 of [5, TS38.213]. This field is reserved when this format is carried by PDCCH on the primary cell
and the UE is configured for scheduling on the primary cell from an SCell, with the same number of bits as that
in this format carried by PDCCH on the SCell for scheduling on the primary cell.

- UL/SUL indicator — 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or
UEs configured with supplementaryUplink in ServingCellConfig in the cell but only one carrier in the cell is
configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.

- Bandwidth part indicator — 0, 1 or 2 bits as determined by the number of UL BWPs Npy,p ppc configured by
higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as
[1og,(ngyp) Ibits, where

- Ngyp=Npgyp grct lifn BWP,RRC 3, in which case the bandwidth part indicator is equivalent to the
ascending order of the higher layer parameter BWP-Id,;

- otherwise Ngyp=MNpgyp pre, in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

If a UE does not support active BWP change via DCI, the UE ignores this bit field.

- Frequency domain resource assignment — number of bits determined by the following:

- N g bits if only resource allocation type 0 is configured, where N p is defined in Clause 6.1.2.2.1 of [6,
TS 38.214]

- logz( Nrge. x 1(N rBG.K1T 1)/ 2) | bits if only resource allocation type 1 is configured, or
max (IIOgZ(NRBG,Kl (NRBG’K 1+1)/2) /, NRBG)+1 bits if resourceAllocationDCI-0-2-r16 is configured

as 'dynamicSwitch', where N - | = [(Ngg’BWP+(N;§Zr[BWP mod K 1))/K 1], N%’ BWP i the size of

the active UL bandwidth part, N gmBWP is defined as in clause 4.4.4.4 of [4, TS 38.211] and K 1 is given by

B

higher layer parameter resourceAllocationTypelGranularityDCI-0-2. If the higher layer parameter
resourceAllocationTypelGranularityDCI-0-2 is not configured, K 1 is equal to 1.

- If resourceAllocationDCI-0-2-r16 is configured as 'dynamicSwitch’, the MSB bit is used to indicate resource
allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0
and the bit value of 1 indicates resource allocation type 1.

- For resource allocation type 0, the N 5 LSBs provide the resource allocation as defined in Clause 6.1.2.2.1
of [6, TS 38.214].

- For resource allocation type 1, the [logQ( Ngpe. x 1(NRBG,K1+ 1)/2) | LSBs provide the resource
allocation as follows:

- For PUSCH hopping with resource allocation type 1:

- N ut,, MSB bits are used to indicate the frequency offset according to Clause 6.3 of [6, TS 38.214],
where N UL, — 1 if the higher layer parameter frequencyHoppingOffsetListsDCI-0-2 contains two
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offset values and N UL, — 2if the higher layer parameter frequencyHoppingOffsetListsDCI-0-2
contains four offset values

- logz( Nigge x 1(N rBG. K1 1)/ 2) |-N ur,, bits provide the frequency domain resource allocation
according to Clause 6.1.2.2.2 of [6, TS 38.214]

- For non-PUSCH hopping with resource allocation type 1:

- logz( Nrgge. x 1(N rBG.K1T 1)/ 2) | bits provide the frequency domain resource allocation according
to Clause 6.1.2.2.2 of [6, TS 38.214]

If "Bandwidth part indicator” field indicates a bandwidth part other than the active bandwidth part and if
resourceAllocationDCI-0-2-r16 is configured as 'dynamicSwitch' for the indicated bandwidth part, the UE
assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain
resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain
resource assignment" field of the indicated bandwidth part.

- Time domain resource assignment — 0, 1, 2, 3, 4, 5 or 6 bits as defined in Clause 6.1.2.1 of [6, TS38.214]. The
bitwidth for this field is determined as [ logz(I ) | bits, where I is the number of entries in the higher layer
parameter pusch-TimeDomainAllocationListDCI-0-2 if the higher layer parameter is configured, or I is the
number of entries in the higher layer parameter PUSCH-TimeDomainResourceAllocationList if the higher layer
parameter PUSCH-TimeDomainResourceAllocationList is configured and the higher layer parameter pusch-
TimeDomainAllocationListDCI-0-2 is not configured; otherwise I is the number of entries in the default table.

- Frequency hopping flag — 0 or 1 bit:
- 0 bit if the higher layer parameter frequencyHoppingDCI-0-2 is not configured;

- 1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in
Clause 6.3 of [6, TS 38.214].

- Modulation and coding scheme -5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
- New data indicator — 1 bit
- Redundancy version — 0, 1 or 2 bits determined by higher layer parameter numberOfBitsForRV-DCI-0-2
- If 0 bit is configured, rvs to be applied is O;
- 1 bit according to Table 7.3.1.2.3-1;
- 2 bits according to Table 7.3.1.1.1-2.
- HARQ process number — number of bits determined by the following:
- 5 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-0-2-v1700 if configured;
- otherwise 0, 1, 2, 3 or 4 bits determined by higher layer parameter harg-ProcessNumberSizeDCI-0-2
- Downlink assignment index — 0, 1, 2 or 4 bits
- 0 bit if the higher layer parameter downlinkAssignmentIindexDCI-0-2 is not configured;
- 1,2,3, 4,5 or 6 bits otherwise,
- 1" downlink assignment index — 1 or 2 bits:

- 1 bit for semi-static HARQ-ACK codebook for unicast and multicast if pdsch-HARQ-ACK-Codebook
= semiStatic is configured for both unicast and multicast and the higher layer parameter fdmed-
ReceptionMulticast is not configured; otherwise for semi-static HARQ-ACK codebook for unicast;

- 2 bits for dynamic HARQ-ACK codebook for unicast.

2" downlink assignment index — 0 or 2 bits
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- 2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks for unicast;
- 0 bit otherwise.
- 3" downlink assignment index — 0, 1 or 2 bits

- 1 bit for semi-static HARQ-ACK codebook for multicast if the higher layer parameter fdmed-
ReceptionMulticast is configured;

- 2 bits for the dynamic HARQ-ACK codebook for multicast;
- 0 bit otherwise.

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList for the same serving cell
and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the 1* or 2™ Downlink
assignment index in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the 1% or 2™
Downlink assignment index in DCI format 0_2 for the other HARQ-ACK codebook, a number of most
significant bits with value set to '0" are inserted to smaller 1% or 2™ Downlink assignment index until the bit
width of the 1% or 2™ Downlink assignment index in DCI format 0_2 for the two HARQ-ACK codebooks are the
same.

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookListMulticast for the same
serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is configured, if the bit width of the 3"
downlink assignment index in DCI format 0_2 for one HARQ-ACK codebook is not equal to that of the 3™
downlink assignment index in DCI format 0_2 for the other HARQ-ACK codebook, a number of most
significant bits with value set to '0" are inserted to smaller 3" downlink assignment index until the bit width of
the 3" downlink assignment index in DCI format 0_2 for the two HARQ-ACK codebooks are the same.

- TPC command for scheduled PUSCH - 2 bits as defined in Clause 7.1.1 of [5, TS38.213]

- Second TPC command for scheduled PUSCH - 2 bits as defined in Clause 7.1.1 of [5, TS38.213] if higher layer
parameter SecondTPCFieldDCI-0-2 is configured; 0 bit otherwise.

- SRS resource set indicator — 0 or 2 bits
- 2 bits according to Table 7.3.1.1.2-36 if

- txConfig = nonCodeBook, and there are two SRS resource sets configured by srs-
ResourceSetToAddModListDCI-0-2 and associated with the usage of value 'nonCodeBook', or

- txConfig=codebook, and there are two SRS resource sets configured by srs-
ResourceSetToAddModListDCI-0-2 and associated with usage of value 'codebook’;

- 0 bit otherwise.

min }’meu NSRS 07?
l 202 N
- SRS resource indicator - log, Z ( SRS,Oz) Jor[log,N SRS,0, Ivits, where N sks, 0, is the number
k=1 k

of configured SRS resources in the SRS resource set indicated by SRS resource set indicator field if present;
otherwise IN srs, 0, is the number of configured SRS resources in the SRS resource set configured by higher layer
parameter srs-ResourceSetToAddModListDCI-0-2 and associated with the higher layer parameter usage of value
'codeBook' or 'nonCodeBook', where the SRS resource set is composed of the first [N srs,0, SRS resources

together with other configurations in the SRS resource set, or in the SRS resource set with lower srs-
ResourceSetld of two SRS resources sets, configured by higher layer parameter srs-ResourceSetToAddModList,
if any, and associated with the higher layer parameter usage of value 'codeBook' or 'nonCodeBook', respectively,
except for the higher layer parameters 'srs-ResourceSetld' and 'srs-ResourceldList'

. |
min | Ly, NSRS,O;J

- [log, Z ( 5;;5'02) ] bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter
k=1

txConfig = nonCodebook, where N srs, o, is the number of configured SRS resources in the SRS resource set

indicated by SRS resource set indicator field if present, otherwise IN srs, o, is the number of configured SRS
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resources in the SRS resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-
0-2 and associated with the higher layer parameter usage of value 'nonCodeBook', where the SRS resource

set is composed of the first N srs,0, SRS resources together with other configurations in the SRS resource set,

or in the SRS resource set with lower srs-ResourceSetld of two SRS resources sets, configured by higher
layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage
of value 'nonCodeBook', except for the higher layer parameters 'srs-ResourceSetId' and 'srs-ResourceldList’,
and

- if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-
LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, L.« is given by that
parameter

- otherwise, Lna is given by the maximum number of layers for PUSCH supported by the UE for the
serving cell for non-codebook based operation.

[ 1082 N SRS,0, I bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook,
where N srs, 0, is the number of configured SRS resources in the SRS resource set indicated by SRS resource

set indicator field if present, otherwise IV srs, 0, is the number of configured SRS resources in the SRS

resource set configured by higher layer parameter srs-ResourceSetToAddModListDCI-0-2 and associated
with the higher layer parameter usage of value 'codeBook’, where the SRS resource set is composed of the

first N srs,0, SRS resources together with other configurations in the SRS resource set configured by higher

layer parameter srs-ResourceSetToAddModList, if any, and associated with the higher layer parameter usage
of value 'codeBook', except for the higher layer parameters 'srs-ResourceSetld' and 'srs-ResourceldList'.

N
- Second SRS resource indicator — 0,[10g2( max | ( 525’02)) | or [1082 NSRS,02 ]bits,
J

kG[l,Z ----- min [Lmax’NSRS,Uz J

NSRS 0. . . .
[log, max 9:1) T bits according to Tables 7.3.1.1.2-28/29A/30A/31A with the
kE{l,Z ~~~~~ min [LmuxyNSRS,OZ}} k

same number of layers indicated by SRS resource indicator field if the higher layer parameter txConfig =
nonCodebook and SRS resource set indicator field is present, where N srs, 0, is the number of configured SRS
resources in the second SRS resource set, and

- if UE supports operation with maxMIMO-LayersDCI-0-2 and the higher layer parameter maxMIMO-
LayersDCI-0-2 of PUSCH-ServingCellConfig of the serving cell is configured, L.« is given by that
parameter

- otherwise, Lnq is given by the maximum number of layers for PUSCH supported by the UE for the
serving cell for non-codebook based operation.

[ log,N SRS,0, [ bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook and

SRS resource set indicator field is present, where N srs, 0, is the number of configured SRS resources in the
second SRS resource set.

0 bit otherwise.

- Precoding information and number of layers — number of bits determined by the following:

0 bits if the higher layer parameter txConfig = nonCodeBook;
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;

4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode?2 or configured to fullpower,
transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2, and
codebookSubsetDCI-0-2;

4 or 5 bits according to Table 7.3.1.1.2-2A for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission =fullpowerModel, the values of higher layer parameters maxRankDCI-0-2=2,
transform precoder is disabled, and according to the value of higher layer parameter codebookSubsetDCI-0-2;
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4 or 6 bits according to Table 7.3.1.1.2-2B for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission =fullpowerModel, the values of higher layer parameters maxRankDCI-0-2=3 or 4,
transform precoder is disabled, and according to the value of higher layer parameter codebookSubsetDCI-0-2;

2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and
according to whether transform precoder is enabled or disabled, and the values of higher layer parameters
maxRankDCI-0-2 and codebookSubsetDCI-0-2;

3 or 4 bits according to Table 7.3.1.1.2-3A for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission =fullpowerModel, maxRankDCI-0-2=1, and according to whether transform
precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2;

2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower,
transform precoder is disabled, and according to the values of higher layer parameters maxRankDCI-0-2 and
codebookSubsetDCI-0-2;

2 bits according to Table 7.3.1.1.2-4A for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission =fullpowerModel, transform precoder is disabled, the maxRankDCI-0-2=2, and
codebookSubsetDCI-0-2=nonCoherent;

1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and
according to whether transform precoder is enabled or disabled, and the values of higher layer parameters
maxRankDCI-0-2 and codebookSubsetDCI-0-2;

2 bits according to Table 7.3.1.1.2-5A for 2 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission =fullpowerModel, maxRankDCI-0-2=1, and according to whether transform
precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2.

For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode?2,
the values of higher layer parameters maxRankDCI-0-2 is configured to be larger than 2, and at least one SRS
resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field if
present, otherwise in an SRS resource set with usage set to 'codebook’, and an SRS resource with 2 antenna ports is
indicated via SRI in the same SRS resource set, then Table 7.3.1.1.2-4 is used.

For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna
ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource
among the configured SRS resources in all SRS resource set(s) with usage set to 'codebook’. If the number of ports
for a configured SRS resource in the set is less than the maximum number of ports in an SRS resource among the
configured SRS resources, a number of most significant bits with value set to '0' are inserted to the field.

Second Precoding information — number of bits determined by the following:

0 bits if SRS resource set indicator field is not present;
0 bits if the higher layer parameter txConfig = nonCodeBook;
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;

3, 4, or 5 bits according to Table 7.3.1.1.2-2C with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or
configured to fullpower, transform precoder is disabled, and according to the values of higher layer
parameters maxRankDCI-0-2, and codebookSubsetDCI-0-2;

3 or 4 bits according to Table 7.3.1.1.2-2D with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission =fullpowerModel, the values of higher layer parameters
maxRankDCI-0-2=2, transform precoder is disabled, and according to the value of higher layer parameter
codebookSubsetDCI-0-2;

3 or 4 bits according to Table 7.3.1.1.2-2E with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if SRS resource set indicator field is present,
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txConfig = codebook, ul-FullPowerTransmission =fullpowerModel, the values of higher layer parameters
maxRankDCI-0-2=3 or 4, transform precoder is disabled, and according to the value of higher layer
parameter codebookSubsetDCI-0-2;

- 2,4, or 5 bits according to Table 7.3.1.1.2-3 with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to fullpower, and
according to whether transform precoder is enabled or disabled, and the values of higher layer parameters
maxRankDCI-0-2 and codebookSubsetDCI-0-2;

- 3 or 4 bits according to Table 7.3.1.1.2-3A with the same number of layers indicated by Precoding
information and number of layers field for 4 antenna ports, if txConfig = codebook, ul-
FullPowerTransmission =fullpowerModel, maxRankDCI-0-2=1, and according to whether transform
precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2;

- 1 or 3 bits according to Table7.3.1.1.2-4B with the same number of layers indicated by Precoding
information and number of layers field for 2 antenna ports, if SRS resource set indicator field is present,
txConfig = codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or
configured to fullpower, transform precoder is disabled, and according to the values of higher layer
parameters maxRankDCI-0-2 and codebookSubsetDCI-0-2;

- 2 bits according to Table 7.3.1.1.2-4C with the same number of layers indicated by Precoding information
and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig =
codebook, ul-FullPowerTransmission =fullpowerModel, transform precoder is disabled, the maxRankDCI-
0-2=2, and codebookSubsetDCI-0-2=nonCoherent;

- 1 or 3 bits according to Table7.3.1.1.2-5 with the same number of layers indicated by Precoding information
and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig =
codebook, ul-FullPowerTransmission is not configured or configured to fullpowerMode2 or configured to
fullpower, and according to whether transform precoder is enabled or disabled, and the values of higher layer
parameters maxRankDCI-0-2 and codebookSubsetDCI-0-2;

- 2 bits according to Table 7.3.1.1.2-5A with the same number of layers indicated by Precoding information
and number of layers field for 2 antenna ports, if SRS resource set indicator field is present, txConfig =
codebook, ul-FullPowerTransmission =fullpowerModel, maxRankDCI-0-2=1, and according to whether
transform precoder is enabled or disabled, and the value of higher layer parameter codebookSubsetDCI-0-2.

For the higher layer parameter txConfig=codebook, if ul-FullPowerTransmission is configured to fullpowerMode?2,
the values of higher layer parameters maxRankDCI-0-2 is configured to be larger than 2, and at least one SRS
resource with 4 antenna ports is configured in the SRS resource set indicated by SRS resource set indicator field,
and an SRS resource with 2 antenna ports is indicated via Second SRS resource indicator field in the same SRS
resource set, then Table 7.3.1.1.2-4B is used.

For the higher layer parameter txConfig = codebook, if different SRS resources with different number of antenna
ports are configured, the bitwidth is determined according to the maximum number of ports in an SRS resource
among the configured SRS resources in the second SRS resource set with usage set to 'codebook’ as defined in
Table 7.3.1.1.2-36. If the number of ports for a configured SRS resource in the set is less than the maximum
number of ports in an SRS resource among the configured SRS resources, a number of most significant bits with
value set to '0" are inserted to the field.

Antenna ports — number of bits determined by the following:
- 0 bit if higher layer parameter antennaPortsFieldPresenceDCI-0-2 is not configured,
- 2,3, 4, or5 bits otherwise,

- 2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1,
except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and /2 BPSK
modulation is used;

- 2 bits as defined by 7.3.1.1.2-6A, if transform precoder is enabled, and dmrs-UplinkTransformPrecoding
and tp-pi2BPSK are both configured, /2 BPSK modulation is used, dmrs-Type=1, and maxLength=1,
where nscpp is the scrambling identity for antenna ports defined in Clause 6.4.1.1.1.2, in [4, TS38.211];
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- 4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2,
except that dmrs-UplinkTransformPrecoding and tp-pi2BPSK are both configured and n/2 BPSK
modulation is used;

- 4 bits as defined by Tables 7.3.1.1.2-7A, if transform precoder is enabled, and dmrs-
UplinkTransformPrecoding and tp-pi2BPSK are both configured, n/2 BPSK modulation is used, dmrs-
Type=1, and maxLength=2, where nscp is the scrambling identity for antenna ports defined in Clause
6.4.1.1.1.2, in [4, TS38.211];

- 3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and
maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the
higher layer parameter txConfig = nonCodebook and according to the Precoding information and number
of layers field if the higher layer parameter txConfig = codebook;

- 4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and
maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the
higher layer parameter txConfig = nonCodebook and according to the Precoding information and number
of layers field if the higher layer parameter txConfig = codebook;

- 4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and
maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the
higher layer parameter txConfig = nonCodebook and according to the Precoding information and number
of layers field if the higher layer parameter txConfig = codebook;

- 5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and
maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the
higher layer parameter txConfig = nonCodebook and according to the Precoding information and number
of layers field if the higher layer parameter txConfig = codebook.

where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers
to CDM groups {0}, {0,1}, and {0, 1,2} respectively.

If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA-DCI-0-2 and dmrs-UplinkForPUSCH-
MappingTypeB-DCI-0-2 and is configured with antennaPortsFieldPresenceDCI-0-2, the bitwidth of this field

equals max {X A X B}, where X 4 is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-
MappingTypeA-DCI-0-2 and Xj is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-
MappingTypeB-DCI-0-2. A number of |X A X B| zeros are padded in the MSB of this field, if the mapping type
of the PUSCH corresponds to the smaller value of X, and Xg.

If a UE is not configured with higher layer parameter antennaPortsFieldPresenceDCI-0-2, antenna port(s) are
defined assuming bit field index value 0 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23.

- SRS request — 0, 1, 2 or 3 bits
- 0 bit if the higher layer parameter srs-RequestDCI-0-2 is not configured,;

- 1bit as defined by Table 7.3.1.1.3-1 if higher layer parameter srs-RequestDCI-0-2 = 1 and for UEs not
configured with supplementaryUplink in ServingCellConfig in the cell;

- 2 bits if higher layer parameter srs-RequestDCI-0-2 = 1 and for UEs configured with supplementaryUplink in
ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-
1 and the second bit is defined by Table 7.3.1.1.3-1;

- 2 bits as defined by Table 7.3.1.1.2-24 if higher layer parameter srs-RequestDCI-0-2 = 2 and for UEs not
configured with supplementaryUplink in ServingCellConfig in the cell;

- 3bits if higher layer parameter srs-RequestDCI-0-2 = 2 and for UEs configured with supplementaryUplink in
ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-
1 and the second and third bits are defined by Table 7.3.1.1.2-24;

- SRS offset indicator — 0, 1 or 2 bits.
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- 0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the
scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS
resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured
for all aperiodic SRS resource set(s) is 1;

- otherwise, [ log, (K) | bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and

Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList
configured for all aperiodic SRS resource set(s) in the scheduled cell;

CSIrequest -0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSizeDCI-0-2.
PTRS-DMRS association — number of bits determined as follows

- 0bit if PTRS-UplinkConfig is not configured in either dmrs-UplinkForPUSCH-MappingTypeA or dmrs-
UplinkForPUSCH-MappingTypeB and transform precoder is disabled, or if transform precoder is enabled, or
if maxRankDCI-0-2=1;

- 2 bits otherwise, where Table 7.3.1.1.2-25/7.3.1.1.2-25A and 7.3.1.1.2-26 are used to indicate the association
between PTRS port(s) and DMRS port(s) when one PT-RS port and two PT-RS ports are configured by
maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports
field. When the SRS resource set indicator field is present and maxRankDCI-0-2>2, this field indicates the
association between PTRS port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or
Precoding information and number of layers field according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26 field
according to Table 7.3.1.1.2-25 and 7.3.1.1.2-26. When the SRS resource set indicator field is present and
equals "10" and "11" and maxRankDCI-0-2=2, the MSB of this field indicates the association between PTRS
port(s) and DMRS port(s) corresponding to SRS resource indicator field and/or Precoding information and
number of layers field, and the LSB of this field indicates the association between PTRS port(s) and DMRS
port(s) corresponding to Second SRS resource indicator field and/or Second Precoding information field,
according to Table 7.3.1.1.2-25A.

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the
"PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active
bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth
part.

Second PTRS-DMRS association — 2 bits if PTRS-DMRS association field and SRS resource set indicator field
are present and maxRankDCI-0-2>2; 0 bit otherwise. Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the
association between PTRS port(s) and DMRS port(s) corresponding to Second SRS resource indicator field and/
or Second precoding information field when one PT-RS port and two PT-RS ports are configured by
maxNrofPorts in PTRS-UplinkConfig respectively, and the DMRS ports are indicated by the Antenna ports
field.

beta_offset indicator — 0 bit if the higher layer parameter betaOffsetsDCI-0-2 = semiStaticDCI-0-2; otherwise 1
bit if 2 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as defined by Table 9.3-3A in
[5, TS 38.213], and 2 bits if 4 offset indexes are configured by higher layer parameter dynamicDCI-0-2 as
defined by Table 9.3-3 in [5, TS 38.213].

When two HARQ-ACK codebooks are configured by pdsch-HARQ-ACK-CodebookList or by pdsch-HARQ-
ACK-CodebookListMulticast for the same serving cell and if higher layer parameter priorityIndicatorDCI-0-2 is
configured, if the bit width of the beta_offset indicator in DCI format 0_2 for one HARQ-ACK codebook is not
equal to that of the beta_offset indicator in DCI format 0_2 for the other HARQ-ACK codebook, a number of
most significant bits with value set to '0' are inserted to smaller beta_offset indicator until the bit width of the
beta_offset indicator in DCI format 0_2 for the two HARQ-ACK codebooks are the same.

DMRS sequence initialization — 0 or 1 bit

- 0 bit if the higher layer parameter dmrs-SequencelnitializationDCI-0-2 is not configured or if transform
precoder is enabled;

- 1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequencelnitializationDCI-0-2 is
configured.

UL-SCH indicator — 1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of
"0" indicates UL-SCH shall not be transmitted on the PUSCH. If a UE does not support triggering SRS only in
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DCI, except for DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to receive a DCI
format 0_2 with UL-SCH indicator of "0" and CSI request of all zero(s). If a UE supports triggering SRS only in
DCI, except for DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, the UE is not expected to recerive a
DCI format 0_2 with UL-SCH indicator of "0", CSI request of all zero(s) and SRS request of all zero(s).

- ChannelAccess-CPext-CAPC -0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as [ logz (I ) ]
bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-2 or in Table
7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum
channel access in frequency range 1, or the number of entries in the high layer parameter ul-
AccessConfigListDCI-0-1 for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided;
otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 are configured by the higher layer parameter ul-
AccessConfigListDCI-0-2 in frequency range 1. One or more entries from Table 7.3.1.1.2-35A are configured by
the higher layer parameter ul-AccessConfigListDCI-0-1 in frequency range 2-2.

- Open-loop power control parameter set indication — 0 or 1 or 2 bits.
- 0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
- 1 or 2 bits otherwise,
- 1 bit if SRS resource indicator is present in the DCI format 0_2;

- 1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-2 if SRS resource indicator
is not present in the DCI format 0_2;

- Priority indicator — 0 bit if higher layer parameter priorityIndicatorDCI-0-2 is not configured; otherwise 1 bit as
defined in Clause 9 in [5, TS 38.213].

- Invalid symbol pattern indicator — 0 bit if higher layer parameter invalidSymbolPatternindicatorDCI-0-2 is not
configured; otherwise 1 bit as defined in Clause 6.1.2.1 in [6, TS 38.214].

- PDCCH monitoring adaptation indication — 0, 1 or 2 bits
- 1 or 2 bits, if searchSpaceGroupldList-r17 is not configured and if pdcch-SkippingDurationList is configured
- 1bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
- 2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.
- 1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupldList-r17 is configured

- 1 bit if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index 0
and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupldList-
r17 with any search space set with group index 2;

- 2 bits if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index
0, search space set(s) with group index 1 and search space set(s) with group index 2;

- 2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupldList-r17 is configured
- 0 bit, otherwise

A UE does not expect that the bit width of a field in DCI format 0_2 with CRC scrambled by CS-RNTI is larger than
corresponding bit width of same field in DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell. If
the bit width of a field in the DCI format 0_2 with CRC scrambled by CS-RNTI is not equal to that of the
corresponding field in the DCI format 0_2 with CRC scrambled by C-RNTI for the same serving cell, a number of most
significant bits with value set to '0" are inserted to the field in DCI format 0_2 with CRC scrambled by CS-RNTT until
the bit width equals that of the corresponding field in the DCI format 0_2 with CRC scrambled by C-RNTI for the same
serving cell.

For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information
bits in DCI format 0_2 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI
format 0_2 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI
format 0_2 with smaller size until the payload size is the same.
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If application of step 4B in clause 7.3.1.0 results in additional zero padding for DCI format 0_2 for scheduling
on the primary cell, corresponding zeros shall be appended to both DCI format 0_2 monitored on the primary
cell and DCI format 0_2 monitored on the SCell for scheduling on the primary cell.

If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the
number of information bits in DCI format 0_2 carried by PDCCH on the primary cell based on a DL BWP
provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL. BWP of the SCell is a dormant DL
BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines
the number of information bits in DCI format 0_2 carried by PDCCH on the primary cell based on a DL BWP
provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by
firstOutsideActiveTimeBWP-Id for the SCell.

Table 7.3.1.1.3-1: 1 bit SRS request in DCI format 0_2 and DCI format 1_2

Value of SRS request Triggered aperiodic SRS resource
field set(s) for DCI format 0_2 and 1_2

No aperiodic SRS resource set
triggered

SRS resource set(s) configured with
higher layer parameter aperiodicSRS-
1 ResourceTrigger set to 1 or an entry in
aperiodicSRS-ResourceTriggerList set
tol

0

7.3.1.2 DCI formats for scheduling of PDSCH

7.3.1.2.1 Formatl O

DCI format 1_0 is used for the scheduling of PDSCH in one DL cell.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTT or CS-
RNTI or MCS-C-RNTT:

Identifier for DCI formats — 1 bits

- The value of this bit field is always set to 1, indicating a DL. DCI format

[log,(Nys " (Ngg™ " +1)/2)] Neg™"

Frequency domain resource assignment — bits where is given by

clause 7.3.1.0

If the CRC of the DCI format 1_0 is scrambled by C-RNTT and the "Frequency domain resource assignment" field
are of all ones, the DCI format 1_0 is for random access procedure initiated by a PDCCH order, with all remaining
fields set as follows:

Random Access Preamble index — 6 bits according to ra-Preamblelndex in Clause 5.1.2 of [8, TS38.321]

UL/SUL indicator — 1 bit. If the value of the "Random Access Preamble index" is not all zeros and if the UE is
configured with supplementaryUplink in ServingCellConfig in the cell, this field indicates which UL carrier in
the cell to transmit the PRACH according to Table 7.3.1.1.1-1; otherwise, this field is reserved

SS/PBCH index — 6 bits. If the value of the "Random Access Preamble index" is not all zeros, this field indicates
the SS/PBCH that shall be used to determine the RACH occasion for the PRACH transmission; otherwise, this
field is reserved.

PRACH Mask index — 4 bits. If the value of the "Random Access Preamble index" is not all zeros, this field
indicates the RACH occasion associated with the SS/PBCH indicated by "SS/PBCH index" for the PRACH
transmission, according to Clause 5.1.1 of [8, TS38.321]; otherwise, this field is reserved

Reserved bits — 12 bits for operation in a cell with shared spectrum channel access in frequency range 1 or when
the DCI format is monitored in common search space for operation in a cell in frequency range 2-2; otherwise 10
bits
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Otherwise, all remaining fields are set as follows:

Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS 38.214]
VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5

Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS 38.214]

New data indicator — 1 bit

Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

HARQ process number — 4 bits

Downlink assignment index — 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
TPC command for scheduled PUCCH - 2 bits as defined in Clause 7.2.1 of [5, TS 38.213]
PUCCH resource indicator — 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]
PDSCH-to-HARQ _feedback timing indicator — 3 bits as defined in Clause 9.2.3 of [5, TS38.213]

ChannelAccess-CPext — 2 bits indicating combinations of channel access type and CP extension as defined in
Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a
cell with shared spectrum channel access in frequency range 1; 2 bits indicating channel access type as defined
in Table 7.3.1.1.1-4B if ChannelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2; 0
bits otherwise

Reserved bits — 2 bits when the DCI format is monitored in common search space for operation in a cell in
frequency range 2-2 and the number of bits for the field of 'Channel Access-CPext' is 0; 0 bits otherwise

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTT:

Short Messages Indicator — 2 bits according to Table 7.3.1.2.1-1.

Short Messages — 8 bits, according to Clause 6.5 of [9, TS38.331]. If only the scheduling information for Paging,
and TRS availability indication if trs-ResourceSetConfig is configured, are carried, this bit field is reserved.

DL,BWP [ »;DL,BWP
Frequency domain resource assignment — UogZ( Nig (NRB * 1)/2)] bits. If only the short message,
and TRS availability indication if trs-ResourceSetConfig is configured, are carried, this bit field is reserved.

NDL,BWP
- RB is the size of CORESET 0

Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]. If only the short
message, and TRS availability indication if trs-ResourceSetConfig is configured, are carried, this bit field is
reserved.

VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5. If only the short message, and TRS availability
indication if trs-ResourceSetConfig is configured, are carried, this bit field is reserved.

Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1. If
only the short message, and TRS availability indication if trs-ResourceSetConfig is configured, are carried, this
bit field is reserved.

TB scaling — 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214]. If only the short message, and TRS availability
indication if trs-ResourceSetConfig is configured, are carried, this bit field is reserved.

TRS availability indication — 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest
value of all the indBitID(s) provided by the trs-ResourceSetConfig if configured; 0 bits otherwise.

Reserved bits — (8 — M) bits for operation in a cell with shared spectrum channel access in frequency range 1 or
for operation in a cell in frequency range 2-2; (6 — M) bits for operation in a cell without shared spectrum
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channel access, where the value of M is the number of bits for the field of 'TRS availability indication' as defined
above.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:

(1))

Frequency domain resource assignment — “ng( N bits

NDLBWP
- RB is the size of CORESET 0

Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]

VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5

Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

System information indicator — 1 bit as defined in Table 7.3.1.2.1-2

Reserved bits — 17 bits for operation in a cell with shared spectrum channel access in frequency range 1 or for
operation in a cell in frequency range 2-2; otherwise 15 bits

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTT or MsgB-

RNTI:

g W35 ™ (V35412

Frequency domain resource assignment — bits

NDL,BWP NDL,BWP
- RB is the size of CORESET 0 if CORESET 0 is configured for the cell and " "RB is the size of

initial DL bandwidth part if CORESET 0 is not configured for the cell
Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5
Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
TB scaling — 2 bits as defined in Clause 5.1.3.2 of [6, TS38.214]

LSBs of SFN — 2 bits for the DCI format 1_0 with CRC scrambled by MsgB-RNTI as defined in Clause 8.2A of
[5, TS 38.213] if msgB-responseWindow is configured to be larger than 10 ms; or 2 bits for the DCI format 1_0
with CRC scrambled by RA-RNTI as defined in Clause 8.2 of [5, TS 38.213] for operation in a cell with shared
spectrum channel access if ra-ResponseWindow or ra-ResponseWindow-v1610 is configured to be larger than 10
ms; 0 bit otherwise

Reserved bits — (16 — A) bits for operation in a cell without shared spectrum access in frequency range 1 and
frequency range 2-1, (18 — A) for operation in a cell with shared spectrum access in frequency range 1 or for
operation in a cell in frequency range 2-2, where the value of A is the number of bits for the field of 'LSBs of
SFN' as defined above

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTT:

Identifier for DCI formats — 1 bit

- The value of this bit field is always set to 1, indicating a DL. DCI format

log (5™ (N1

Frequency domain resource assignment — bits

NDL,BWP
- RB is the size of CORESET 0
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Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]

VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5

Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1
New data indicator — 1 bit

Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

HARQ process number — 4 bits

Downlink assignment index — 2 bits, reserved

TPC command for scheduled PUCCH - 2 bits as defined in Clause 7.2.1 of [5, TS38.213]

PUCCH resource indicator — 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
PDSCH-to-HARQ_feedback timing indicator — 3 bits as defined in Clause 9.2.3 of [5, TS38.213]

Channel Access-CPext — 2 bits indicating combinations of channel access type and CP extension as defined in
Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if channelAccessMode-r16 = "semiStatic" is provided, for operation in a
cell with shared spectrum channel access in frequency range 1; 2 bits indicating channel access type as defined
in Table 7.3.1.1.1-4B if ChannelAccessMode2-r17 is provided for operation in a cell in frequency range 2-2;
otherwise 0 bit

Reserved bits — 2 bits when the DCI format is monitored in common search space for operation in a cell in
frequency range 2-2 and the number of bits for the field of 'Channel Access-CPext' is 0; 0 bits otherwise

Table 7.3.1.2.1-1: Short Message indicator

Bit field Short Message indicator
00 Reserved
01 Only scheduling information for Paging, and TRS availability indication if trs-
ResourceSetConfig is configured, are present in the DCI
10 Only short message, and TRS availability indication if trs-ResourceSetConfig is
configured, are present in the DCI

11 Both scheduling information for Paging, TRS availability indication if trs-

ResourceSetConfig is configured and short message are present in the DCI

Table 7.3.1.2.1-2: System information indicator

Bit field System information indicator
0 SIB1[9, TS38.331, Clause 5.2.1]
1 Sl message [9, TS38.331, Clause 5.2.1]
7.3.1.2.2 Formatl_1

DCI format 1_1 is used for the scheduling of one or multiple PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTTI or CS-
RNTI or MCS-C-RNTT:

Identifier for DCI formats — 1 bits
- The value of this bit field is always set to 1, indicating a DL DCI format

Carrier indicator — 0 or 3 bits as defined in Clause 10.1 of [5, TS 38.213]. This field is reserved when this format
is carried by PDCCH on the primary cell and the UE is configured for scheduling on the primary cell from an
SCell, with the same number of bits as that in this format carried by PDCCH on the SCell for scheduling on the
primary cell.
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- Bandwidth part indicator — 0, 1 or 2 bits as determined by the number of DL, BWPs Mewp RrC configured by
higher layers, excluding the initial DL. bandwidth part. The bitwidth for this field is determined as

[10g, (ngyp)| bits, where

= <
- Mgwp nBWP,RRC+1 if ""BWPRRC _3, in which case the bandwidth part indicator is equivalent to the
ascending order of the higher layer parameter BWP-Id,

- otherwise nBWP:nBWP,RRC , in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

If a UE does not support active BWP change via DCI, the UE ignores this bit field.

DLBWP
- Frequency domain resource assignment — number of bits determined by the following, where Nrg is the

size of the active DL bandwidth part:

N

- RBG  bits if only resource allocation type 0 is configured, where Neag is defined in Clause 5.1.2.2.1 of
[6, TS38.214],

g, (VP (N 1))

bits if only resource allocation type 1 is configured, or

max| [log, (NRLPWP(NRLBWP 1) /2)], N

'dynamicSwitch'.

+1 - - .
RBG) bits if resourceAllocation is configured as

- If resourceAllocation is configured as 'dynamicSwitch', the MSB bit is used to indicate resource allocation
type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit
value of 1 indicates resource allocation type 1.

- For resource allocation type 0, the Neg LSBs provide the resource allocation as defined in Clause
5.1.2.2.1 of [6, TS 38.214].

DL,BWP ( »-DL,BWP
- For resource allocation type 1, the [logZ( Nrs (N gt 1)/ 2)]

as defined in Clause 5.1.2.2.2 of [6, TS 38.214]

LSBs provide the resource allocation

If "Bandwidth part indicator” field indicates a bandwidth part other than the active bandwidth part and if
resourceAllocation is configured as 'dynamicSwitch' for the indicated bandwidth part, the UE assumes resource
allocation type O for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment"
field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment"
field of the indicated bandwidth part.

- Time domain resource assignment — 0, 1, 2, 3, 4, 5 or 6 bits

- If the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is not configured and if the
higher layer parameter pdsch-TimeDomainAllocationList is configured, 0, 1, 2, 3 or 4 bits as defined in

Clause 5.1.2.1 of [6, TS 38.214]. The bitwidth for this field is determined as “0g2<1 )] bits, where I is the
number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer
parameter is configured;

- if the higher layer parameter pdsch-TimeDomainAllocationListForMultiPDSCH is configured, 0, 1, 2, 3,4, 5
or 6 bits as defined in Clause 5.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as

[ logz(I ) [bits, where I is the number of entries in the higher layer parameter pdsch-
TimeDomainAllocationListForMultiPDSCH;

- otherwise I is the number of entries in the default table.
- VRB-to-PRB mapping — 0 or 1 bit:

- 0 bit if only resource allocation type 0 is configured or if interleaved VRB-to-PRB mapping is not configured
by high layers;
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- 1 bit according to Table 7.3.1.2.2-5 otherwise, only applicable to resource allocation type 1, as defined in
Clause 7.3.1.6 of [4, TS 38.211].

- PRB bundling size indicator — 0 bit if the higher layer parameter prb-BundlingType is not configured or is set to
'staticBundling', or 1 bit if the higher layer parameter prb-BundlingType is set to 'dynamicBundling' according to
Clause 5.1.2.3 of [6, TS 38.214].

- Rate matching indicator — 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroupl and
rateMatchPatternGroup2, where the MSB is used to indicate rateMatchPatternGroup1 and the LSB is used to
indicate rateMatchPatternGroup2 when there are two groups.

- ZP CSI-RS trigger — 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is

determined as “0g2( Nzt 1)] bits, where Nzp s the number of aperiodic ZP CSI-RS resource sets
configured by higher layer.

For transport block 1:
- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]

- New data indicator — 1 bit if the number of scheduled PDSCH indicated by the Time domain resource
assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of
schedulable PDSCH among all entries in the higher layer parameter pdsch-
TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH
as defined in clause 5.1.3 in [6, TS 38.214].

- Redundancy version — number of bits determined by the following:

- 2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain
resource assignment field is 1;

- otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all
entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where
each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and
redundancy version is determined according to Table 7.3.1.1.2-34.

For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI equals 2):
- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]

- New data indicator — 1 bit if the number of scheduled PDSCH indicated by the Time domain resource
assignment field is 1; otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined based on the maximum number of
schedulable PDSCH among all entries in the higher layer parameter pdsch-
TimeDomainResourceAllocationListForMultiPDSCH, where each bit corresponds to one scheduled PDSCH
as defined in clause 5.1.3 in [6, TS 38.214].

- Redundancy version — number of bits determined by the following:

- 2 bits as defined in Table 7.3.1.1.1-2 if the number of scheduled PDSCH indicated by the Time domain
resource assignment field is 1;

- otherwise 2, 3, 4, 5, 6, 7 or 8 bits determined by the maximum number of schedulable PDSCHs among all
entries in the higher layer parameter pdsch-TimeDomainResourceAllocationListForMultiPDSCH, where
each bit corresponds to one scheduled PDSCH as defined in clause 5.1.3 in [6, TS 38.214] and
redundancy version is determined according to Table 7.3.1.1.2-34.

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the value
of maxNrofCodeWordsScheduledByDCI for the indicated bandwidth part equals 2 and the value of
maxNrofCodeWordsScheduledByDCI for the active bandwidth part equals 1, the UE assumes zeros are padded
when interpreting the "Modulation and coding scheme", "New data indicator", and "Redundancy version" fields
of transport block 2 according to Clause 12 of [5, TS38.213], and the UE ignores the "Modulation and coding
scheme", "New data indicator", and "Redundancy version" fields of transport block 2 for the indicated
bandwidth part.
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HARQ process number — 5 bits if higher layer parameter harq-ProcessNumberSizeDCI-1-1 is configured;
otherwise 4 bits

Downlink assignment index — number of bits as defined in the following

- 6 bits if more than one serving cell are configured in the DL and the higher layer parameter nfi-Total DAI-
Included is configured. The 4 MSB bits are the counter DAI and the total DAI for the scheduled PDSCH
group, and the 2 LSB bits are the total DAI for the non-scheduled PDSCH group.

- 4 bits if only one serving cell is configured in the DL and the higher layer parameter nfi-TotalDAI-Included is
configured. The 2 MSB bits are the counter DAI for the scheduled PDSCH group, and the 2 LSB bits are the
total DAI for the non-scheduled PDSCH group;

- 4 bits if more than one serving cell are configured in the DL, the higher layer parameter pdsch-HARQ-ACK-
Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic, and nfi-TotalDAI-Included is
not configured, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAT;

- 4 bits if one serving cell is configured in the DL, and the higher layer parameter pdsch-HARQ-ACK-
Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with
value O for one or more first CORESETS and is provided coresetPoolIndex with value 1 for one or more
second CORESETS, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the counter
DAI and the 2 LSB bits are the total DAI;

- 2 bits if only one serving cell is configured in the DL, the higher layer parameter pdsch-HARQ-ACK-
Codebook=dynamic or pdsch-HARQ-ACK-Codebook-r16=enhancedDynamic, and nfi-Total DAI-Included is
not configured, when the UE is not configured with coresetPoolIndex or the value of coresetPoolIndex is the
same for all CORESETS if coresetPoollndex is provided or the UE is not configured with
ackNackFeedbackMode = joint, where the 2 bits are the counter DAI,

- 0 bits otherwise.
If the UE is configured with a PUCCH-SCell, the number of serving cells is determined within a PUCCH group.

If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-
Codebook-secondaryPUCCHgroup-r16 if present for the secondary PUCCH group.

If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the Downlink assignment
index in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in
DCI format 1_1 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are
inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI
format 1_1 for the two HARQ-ACK codebooks are the same.

TPC command for scheduled PUCCH - 2 bits as defined in Clause 7.2.1 of [5, TS 38.213]

Second TPC command for scheduled PUCCH - 2 bits as defined in Clause 7.2.1 of [5, TS 38.213] if higher layer
parameter SecondTPCFieldDCI-1-1 is configured; 0 bit otherwise.

PUCCH resource indicator — 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]

PDSCH-to-HARQ _feedback timing indicator — 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The

bitwidth for this field is determined as [10g2(1 ” bits, where I is the number of entries in the higher layer
parameter dl-DataToUL-ACK.

If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the PDSCH-to-
HARQ_feedback timing indicator in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the
PDSCH-to-HARQ _feedback timing indicator in DCI format 1_1 for the other HARQ-ACK codebook on the
same cell for PUCCH transmission, a number of most significant bits with value set to '0" are inserted to smaller
PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing
indicator in DCI format 1_1 for the two HARQ-ACK codebooks are the same.

If higher layer parameter pucch-sSCellDyn is configured, if the bit width of the PDSCH-to-HARQ_feedback
timing indicator in DCI format 1_1 associated with one cell for PUCCH transmission is not equal to that of the
PDSCH-to-HARQ _feedback timing indicator in DCI format 1_1 associated with the other cell for PUCCH
transmision, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-
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HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI
format 1_1 associated with the two cells are the same.

If the UE is configured with a PUCCH-SCell, pucch-sSCellDyn is replaced by pucch-
sSCellDynSecondaryPUCCHgroup for the secondary PUCCH group.

- One-shot HARQ-ACK request — 0 or 1 bit.

- 1 bit if higher layer parameter pdsch-HARQ-ACK-OneShotFeedback-r16 or pdsch-HARQ-ACK-
EnhType3ToAddModList is configured;

- 0 bit otherwise.

If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-EnhType3ToAddModList is replaced by
pdsch-HARQ-ACK-EnhType3SecondaryToAddModList for the secondary PUCCH group.

- Enhanced Type 3 codebook indicator - 0, 1, 2, or 3 bits.

- 0 bit if pdsch-HARQ-ACK-EnhType3DCI-Field is not configured;

- log, (nCB) | bits otherwise, where Np is the number of entries in the higher layer parameter pdsch-
HARQ-ACK-EnhType3ToAddModList.

If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-EnhType3DCI-Field is replaced by pdsch-
HARQ-ACK-EnhType3DCI-FieldSecondaryPUCCHgroup for the secondary PUCCH group, and pdsch-HARQ-
ACK-EnhType3ToAddModList is replaced by pdsch-HARQ-ACK-EnhType3SecondaryList for the secondary
PUCCH group.

- PDSCH group index — 0 or 1 bit.
- 1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic;
- 0 bit otherwise.

- New feedback indicator — 0, 1 or 2 bits.

- 1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic and the higher
layer parameter nfi-Total DAI-Included is not configured;

- 2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic and the higher
layer parameter nfi-Total DAI-Included=true; the MSB corresponds to the scheduled PDSCH group, and the
LSB corresponds to the non-scheduled PDSCH group, as defined in [TS38.213] clause 9.1.3.3

- 0 bit otherwise.
- Number of requested PDSCH group(s) — 0 or 1 bit.
- 1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic;
- 0 bit otherwise.
-  HARQ-ACK retransmission indicator — 0 or 1 bit.
- 1 bit if higher layer parameter pdsch-HARQ-ACK-Retx is configured.
- 0 bit otherwise.

If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-Retx is replaced by pdsch-HARQ-ACK-
RetxSecondaryPUCCHgroup for the secondary PUCCH group.

- Antenna port(s) — 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A,
where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0,

|
1,2} respectively. The antenna ports {p 0...Po-1] shall be determined according to the ordering of DMRS
port(s) given by Tables 7.3.1.2.2-1/2/3/4 or Tables 7.3.1.2.2-1A/2A/3A/4A. When a UE receives an activation
command that maps at least one codepoint of DCI field 'Transmission Configuration Indication' to two TCI
states, the UE shall use Table 7.3.1.2.2-1A/2A/3A/4A; otherwise, it shall use Tables 7.3.1.2.2-1/2/3/4. The UE
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can receive an entry with DMRS ports equals to 1000, 1002, 1003 when two TCI states are indicated in a
codepoint of DCI field 'Transmission Configuration Indication'.

If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-

max{ X4, Xp)

MappingTypeB, the bitwidth of this field equals , where X4 is the "Antenna ports" bitwidth

derived according to dmrs-DownlinkForPDSCH-MappingTypeA and B is the "Antenna ports" bitwidth derived

X, - X
according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of | A B| zeros are padded in the MSB of

this field, if the mapping type of the PDSCH corresponds to the smaller value of XA and 5.

- Transmission configuration indication — 0 bit if higher layer parameter tci-PresentInDCI is not enabled;
otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214].

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part,

- if the higher layer parameter tci-PresentInDCI is not enabled for the CORESET used for the PDCCH
carrying the DCI format 1_1,

- the UE assumes tci-PresentInDCI is not enabled for all CORESETS in the indicated bandwidth part;
- otherwise,
- the UE assumes tci-PresentInDCI is enabled for all CORESETs in the indicated bandwidth part.

- SRS request — 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in
ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig in the
cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits
are defined by Table 7.3.1.1.2-24. This bit field may also indicate the associated CSI-RS according to Clause
6.1.1.2 of [6, TS 38.214].

- SRS offset indicator — 0, 1 or 2 bits.

- 0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the
scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS
resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured
for all aperiodic SRS resource set(s) is 1;

- otherwise, [ log, (K ) | bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and

Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList
configured for all aperiodic SRS resource set(s) in the scheduled cell;

- CBG transmission information (CBGTTI) — 0 bit if higher layer parameter codeBlockGroupTransmission for
PDSCH is not configured, otherwise, 2, 4, 6, or 8 bits as defined in Clause 5.1.7 of [6, TS38.214], determined by
the higher layer parameters maxCodeBlockGroupsPerTransportBlock and maxNrofCodeWordsScheduledByDCI
for the PDSCH.

If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the CBG transmission
information in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the CBG transmission
information in DCI format 1_1 for the other HARQ-ACK codebook, a number of most significant bits with
value set to '0' are inserted to smaller CBG transmission information until the bit width of the CBG transmission
information in DCI format 1_1 for the two HARQ-ACK codebooks are the same.

- CBG flushing out information (CBGFI) — 1 bit if higher layer parameter codeBlockGroupFlushIndicator is
configured as "TRUE", 0 bit otherwise.

If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the CBG flushing out
information in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the CBG flushing out
information in DCI format 1_1 for the other HARQ-ACK codebook, a number of most significant bits with
value set to '0' are inserted to smaller CBG flushing out information until the bit width of the CBG flushing out
information in DCI format 1_1 for the two HARQ-ACK codebooks are the same.

- DMRS sequence initialization — 1 bit.
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Priority indicator — O bit if higher layer parameter priorityIndicatorDCI-1-1 is not configured; otherwise 1 bit as
defined in Clause 9 in [5, TS 38.213].

ChannelAccess-CPext — 0, 1, 2, 3 or 4 bits. The bitwidth for this field is determined as [ log2 (I ) ] bits, where I

is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-1 or in Table 7.3.1.1.1-4A if
channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access
in frequency range 1, or for operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise
0 bit. One or more entries from Table 7.3.1.2.2-6 or Table 7.3.1.2.2-6A are configured by the higher layer
parameter ul-AccessConfigListDCI-1-1.

Minimum applicable scheduling offset indicator — 0 or 1 bit
- 0 bit if higher layer parameter minimumSchedulingOffsetKO0 is not configured,;

- 1 bit if higher layer parameter minimumSchedulingOffsetKO0 is configured. The 1 bit indication is used to
determine the minimum applicable KO for the active DL BWP and the minimum applicable K2 value for the
active UL BWP, if configured respectively, according to Table 7.3.1.1.2-33. If the minimum applicable KO is
indicated, the minimum applicable value of the aperiodic CSI-RS triggering offset for an active DL BWP
shall be the same as the minimum applicable KO value.

SCell dormancy indication — 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured,;
otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different DormancyGroupID(s)
provided by higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the
SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of
the bitmap corresponding to the first to last configured SCell group in ascending order of DormancyGroupID.
The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time
and the UE is configured with at least two DL. BWPs for an SCell.

If one-shot HARQ-ACK request is not present or set to '0', and all bits of frequency domain resource assignment
are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic
switch resource allocation type, this field is reserved and the following fields among the fields above are used for
SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of
the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell
index

- Modulation and coding scheme of transport block 1

- New data indicator of transport block 1

- Redundancy version of transport block 1

- HARQ process number

- Antenna port(s)

- DMRS sequence initialization

PDCCH monitoring adaptation indication — 0, 1 or 2 bits

- 1 or 2 bits, if searchSpaceGroupldList-r17 is not configured and if pdcch-SkippingDurationList is configured
- 1bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
- 2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.

- 1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupldList-r17 is configured

- 1bit if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index 0
and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupldList-
r17 with any search space set with group index 2;

- 2 bits if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index
0, search space set(s) with group index 1 and search space set(s) with group index 2;

- 2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupldList-r17 is configured
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- 0 bit, otherwise

- PUCCH Cell indicator — 0 or 1 bit.
- 1 bit if higher layer parameter pucch-sSCellDyn is configured.
- 0 bit otherwise.

If the UE is configured with a PUCCH-SCell, pucch-sSCellDyn is replaced by pucch-
sSCellDynSecondaryPUCCHgroup for the secondary PUCCH group.

If DCI formats 1_1 are monitored in multiple search spaces associated with multiple CORESETSs in a BWP for
scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_1 monitored in
the multiple search spaces equal to the maximum payload size of the DCI format 1_1 monitored in the multiple search
spaces.

If the number of information bits in DCI format 1_1 scheduling a single PDSCH prior to padding is not equal to the
number of information bits in DCI format 1_1 scheduling multiple PDSCHs for the same serving cell, zeros shall be
appended to the DCI format 1_1 with smaller size until the payload size is the same for scheduling a single PDSCH and
multiple PDSCHs.

For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information
bits in DCI format 1_1 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI
format 1_1 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI
format 1_1 with smaller size until the payload size is the same.

- If application of step 4C in clause 7.3.1.0 results in additional zero padding for DCI format 1_1 for scheduling
on the primary cell, corresponding zeros shall be appended to both DCI format 1_1 monitored on the primary
cell and DCI format 1_1 monitored on the SCell for scheduling on the primary cell.

- If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the
number of information bits in DCI format 1_1 carried by PDCCH on the primary cell based on a DL BWP
provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL. BWP of the SCell is a dormant DL
BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines
the number of information bits in DCI format 1_1 carried by PDCCH on the primary cell based on a DL. BWP
provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by
firstOutsideActiveTimeBWP-Id for the SCell.

Table 7.3.1.2.2-1: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=1

One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
Number of DMRS
Value CDM group(s) RS
without data port(s)
0 1 0
1 1 1
2 1 0,1
3 2 0
4 2 1
5 2 2
6 2 3
7 2 0,1
8 2 2,3
9 2 0-2
10 2 0-3
11 2 0,2
12-15 Reserved Reserved
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Table 7.3.1.2.2-1A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=1

One Codeword:
Codeword 0 enabled,
Codeword 1 disabled
Number of DMRS
Value CDM group(s) A
without data por(s)

0 1 0

1 1 1

2 1 0,1

3 2 0

4 2 1

5 2 2

6 2 3

7 2 0,1

8 2 2,3

9 2 0-2
10 2 0-3
11 2 0,2
12 2 0,2,3

13-15 Reserved Reserved

Table 7.3.1.2.2-2: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=2

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Number of Number of
Dﬂag om | omrs | Numberof DI\lIIJRg i I
Value front-load Value DMRS port(s) front-load
_group(s) U symbols group(s) symbols
without data without data
0 1 0 1 0 2 0-4 2
1 1 1 1 1 2 0,1,2,3,4,6 2
2 1 0,1 1 2 2 0,1,2,3,4,5,6 2
3 2 0 1 3 2 0,1,2,3,4,5,6,7 2
4 2 1 1 4-31 reserved reserved reserved
5 2 2 1
6 2 3 1
7 2 0,1 1
8 2 2,3 1
9 2 0-2 1
10 2 0-3 1
11 2 0,2 1
12 2 0 2
13 2 1 2
14 2 2 2
15 2 3 2
16 2 4 2
17 2 5 2
18 2 6 2
19 2 7 2
20 2 0,1 2
21 2 2,3 2
22 2 4,5 2
23 2 6,7 2
24 2 0,4 2
25 2 2,6 2
26 2 0,1,4 2
27 2 2,3,6 2
28 2 0,1,4,5 2
29 2 2,3,6,7 2
30 2 0,2,4,6 2
31 Reserved Reserved Reserved
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Table 7.3.1.2.2-2A: Antenna port(s) (1000 + DMRS port), dmrs-Type=1, maxLength=2

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
L ] Number of L G Number of
Wl Plals e, DS front-load Value Pl el DMRS port(s) front-load
G _group(s) port(s) symbols 9 roup(s) symbols
without data without data

0 1 0 1 0 2 0-4 2

1 1 1 1 1 2 0,1,2,3,4,6 2

2 1 0,1 1 2 2 0,1,2,3,4,5,6 2

3 2 0 1 3 2 0,1,2,3,4,5,6,7 2

4 2 1 1 4-31 reserved reserved reserved
5 2 2 1

6 2 3 1

7 2 0,1 1

8 2 2,3 1

9 2 0-2 1

10 2 0-3 1

11 2 0,2 1

12 2 0 2

13 2 1 2

14 2 2 2

15 2 3 2

16 2 4 2

17 2 5 2

18 2 6 2

19 2 7 2

20 2 0,1 2

21 2 2,3 2

22 2 4,5 2

23 2 6,7 2

24 2 0,4 2

25 2 2,6 2

26 2 0,14 2

27 2 2,3,6 2

28 2 0,1,4,5 2

29 2 2,3,6,7 2

30 2 0,2,4,6 2

31 2 0,2,3 1
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Table 7.3.1.2.2-3: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=1

One codeword: Two codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Number of Number of
DMRS CDM DMRS DMRS CDM
Value group(s) port(s) Value group(s) DMRS port(s)
without data without data
0 1 0 0 3 0-4
1 1 1 1 3 0-5
2 1 0,1 2-31 reserved reserved
3 2 0
4 2 1
5 2 2
6 2 3
7 2 0,1
8 2 2,3
9 2 0-2
10 2 0-3
11 3 0
12 3 1
13 3 2
14 3 3
15 3 4
16 3 5
17 3 0,1
18 3 2,3
19 3 4,5
20 3 0-2
21 3 3-5
22 3 0-3
23 2 0,2
24-31 Reserved Reserved
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Table 7.3.1.2.2-3A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=1

One codeword: Two codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Number of Number of
DMRS CDM DMRS DMRS CDM
Value group(s) port(s) Value group(s) DMRS port(s)
without data without data
0 1 0 0 3 0-4
1 1 1 1 3 0-5
2 1 0,1 2-31 reserved reserved
3 2 0
4 2 1
5 2 2
6 2 3
7 2 0,1
8 2 2,3
9 2 0-2
10 2 0-3
11 3 0
12 3 1
13 3 2
14 3 3
15 3 4
16 3 5
17 3 0,1
18 3 2,3
19 3 4,5
20 3 0-2
21 3 3-5
22 3 0-3
23 2 0,2
24 2 0,2,3
25-31 Reserved Reserved
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Table 7.3.1.2.2-4: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=2
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One codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
valu gl\ln]gg gnol\fn DMRS e @ [')\Il\lnlg‘g ?:rDOnfn LGS G
front-load Value DMRS port(s) front-load
G _group(s) port(s) symbols _group(s) symbols
without data without data

0 1 0 1 0 3 0-4 1
1 1 1 1 1 3 0-5 1
2 1 0,1 1 2 2 0,1,2,3,6 2
3 2 0 1 3 2 0,1,2,3,6,8 2
4 2 1 1 4 2 0,1,2,3,6,7,8 2
5 2 2 1 5 2 0,1,2,3,6,7,8,9 2
6 2 3 1 6-63 Reserved Reserved Reserved
7 2 0,1 1

8 2 2,3 1

9 2 0-2 1

10 2 0-3 1

11 3 0 1

12 3 1 1

13 3 2 1

14 3 3 1

15 3 4 1

16 3 5 1

17 3 0,1 1

18 3 2,3 1

19 3 4.5 1

20 3 0-2 1

21 3 3-5 1

22 3 0-3 1

23 2 0,2 1

24 3 0 2

25 3 1 2

26 3 2 2

27 3 3 2

28 3 4 2

29 3 5 2

30 3 6 2

31 3 7 2

32 3 8 2

33 3 9 2

34 3 10 2

35 3 11 2

36 3 0,1 2

37 3 2,3 2

38 3 4,5 2

39 3 6,7 2

40 3 8,9 2

41 3 10,11 2

42 3 0,1,6 2

43 3 2,3,8 2

44 3 45,10 2

45 3 0,1,6,7 2

46 3 2,3,8,9 2

47 3 4,5,10,11 2

48 1 0 2

49 1 1 2

50 1 6 2

51 1 7 2

52 1 0,1 2

53 1 6,7 2

54 2 0,1 2

55 2 2,3 2

56 2 6,7 2

57 2 8,9 2
58-63 Reserved Reserved Reserved
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Table 7.3.1.2.2-4A: Antenna port(s) (1000 + DMRS port), dmrs-Type=2, maxLength=2
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One codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
valu gl\ln]gg gnol\fn DMRS e @ [')\Il\lnlg‘g ?:rDOnfn LGS G
front-load Value DMRS port(s) front-load
G _group(s) port(s) symbols _group(s) symbols
without data without data
0 1 0 1 0 3 0-4 1
1 1 1 1 1 3 0-5 1
2 1 0,1 1 2 2 0,1,2,3,6 2
3 2 0 1 3 2 0,1,2,3,6,8 2
4 2 1 1 4 2 0,1,2,3,6,7,8 2
5 2 2 1 5 2 0,1,2,3,6,7,8,9 2
6 2 3 1 6-63 Reserved Reserved Reserved
7 2 0,1 1
8 2 2,3 1
9 2 0-2 1
10 2 0-3 1
11 3 0 1
12 3 1 1
13 3 2 1
14 3 3 1
15 3 4 1
16 3 5 1
17 3 0,1 1
18 3 2,3 1
19 3 4.5 1
20 3 0-2 1
21 3 3-5 1
22 3 0-3 1
23 2 0,2 1
24 3 0 2
25 3 1 2
26 3 2 2
27 3 3 2
28 3 4 2
29 3 5 2
30 3 6 2
31 3 7 2
32 3 8 2
33 3 9 2
34 3 10 2
35 3 11 2
36 3 0,1 2
37 3 2,3 2
38 3 4,5 2
39 3 6,7 2
40 3 8,9 2
41 3 10,11 2
42 3 0,1,6 2
43 3 2,3,8 2
44 3 45,10 2
45 3 0,1,6,7 2
46 3 2,3,8,9 2
47 3 4,5,10,11 2
48 1 0 2
49 1 1 2
50 1 6 2
51 1 7 2
52 1 0,1 2
53 1 6,7 2
54 2 0,1 2
55 2 2,3 2
56 2 6,7 2
57 2 8,9 2
58 2 0,2,3 1
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|59—63| Reserved | Reserved | Reserved | | | | |

Table 7.3.1.2.2-5: VRB-to-PRB mapping

Bit field mapped to index VRB-to-PRB mapping
0 Non-interleaved
1 Interleaved

Table 7.3.1.2.2-6: Allowed entries for DCI format 1_1 and DCI format 1_2, configured by higher layer
parameter ul-AccessConfigListDCI-1-1 and ul-AccessConfigListDCI-1-2, respectively, in frequency

range 1
Entry Th_e CP_ extension Text index
. Channel Access Type defined in Clause 5.3.1 of [4, TS
index
38.211]

0 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 0

1 Type2C-ULChannelAccess defined in [clause 4.2.1.2.3 in 37.213] 2

2 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 0

3 Type2B-ULChannelAccess defined in [clause 4.2.1.2.2 in 37.213] 2

4 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 0

5 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 1

6 Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213] 3

7 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 0

8 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 1

9 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 2

10 Typel-ULChannelAccess defined in [clause 4.2.1.1 in 37.213] 3

Table 7.3.1.2.2-6A: Allowed entries for DCI format 1_1 and DCI format 1_2, configured by higher layer
parameter ul-AccessConfigListDCI-1-1 in frequency range 2-2

Entry
index Channel Access Type
0 Type 1 channel access defined in clause 4.4.1 of 37.213
1 Type 2 channel access defined in clause 4.4.2 of 37.213
2 Type 3 channel access defined in clause 4.4.3 of 37.213
7.3.1.2.3 Format1l 2

DCI format 1_2 is used for the scheduling of PDSCH in one cell.

The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTT or CS-
RNTI or MCS-C-RNTT:

- Identifier for DCI formats — 1 bits
- The value of this bit field is always set to 1, indicating a DL DCI format.

- Carrier indicator — 0, 1, 2 or 3 bits determined by higher layer parameter carrierIndicatorSizeDCI-1-2, as defined
in Clause 10.1 of [5, TS38.213]. This field is reserved when this format is carried by PDCCH on the primary cell
and the UE is configured for scheduling on the primary cell from an SCell, with the same number of bits as that
in this format carried by PDCCH on the SCell for scheduling on the primary cell.

- Bandwidth part indicator — 0, 1 or 2 bits as determined by the number of DL. BWPs N py,p ppc configured by
higher layers, excluding the initial DL. bandwidth part. The bitwidth for this field is determined as
[1og,(ngyp) ] bits, where

- Ngyp=Npgyp grct lifn BWP,RRC 3, in which case the bandwidth part indicator is equivalent to the
ascending order of the higher layer parameter BWP-Id,;

- otherwise Ngyp=MNpgyp pre, in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;
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If a UE does not support active BWP change via DCI, the UE ignores this bit field.

- Frequency domain resource assignment — number of bits determined by the following:

- N g bits if only resource allocation type 0 is configured, where N p is defined in Clause 5.1.2.2.1 of [6,
TS 38.214];

- [logz( Ngge. x 2(Z\TRBC,~’K2+ 1)/2) | bits if only resource allocation type 1 is configured, or

max ([ logz( N pgc k2 (N rec.x 2+ 1)/ 2) I,N RBG) +1 bits if resourceAllocationDCI-1-2-r16 is configured

as 'dynamicSwitch', where N . . ,= [(Ngg’BWP+(N;irtBWP mod KZ) )/K 2], Ngé’BWPis the size of the

active DL bandwidth part, N %aLr’tBWPis defined as in clause 4.4.4.4 of [4, TS 38.211] and K 2 is determined
by higher layer parameter resourceAllocationTypelGranularityDCI-1-2. If the higher layer parameter
resourceAllocationTypel GranularityDCI-1-2 is not configured, K 2 is equal to 1.

- If resourceAllocationDCI-1-2-r16 is configured as 'dynamicSwitch’, the MSB bit is used to indicate resource
allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0
and the bit value of 1 indicates resource allocation type 1.

- For resource allocation type 0, the N 5 LSBs provide the resource allocation as defined in Clause 5.1.2.2.1
of [6, TS 38.214].

- For resource allocation type 1, the [logz( Ngge. x Z(NRBG,K2+ 1)/2) | LSBs provide the resource
allocation as defined in Clause 5.1.2.2.2 of [6, TS 38.214]

If "Bandwidth part indicator” field indicates a bandwidth part other than the active bandwidth part and if
resourceAllocationDCI-1-2-r16 is configured as 'dynamicSwitch' for the indicated bandwidth part, the UE
assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain
resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain
resource assignment" field of the indicated bandwidth part.

- Time domain resource assignment — 0, 1, 2, 3, or 4 bits as defined in Clause 5.1.2.1 of [6, TS 38.214]. The
bitwidth for this field is determined as [ logz(I ) [bits, where I is the number of entries in the higher layer

parameter pdsch-TimeDomainAllocationListDCI-1-2 if the higher layer parameter is configured, or I is the
number of entries in the higher layer parameter pdsch-TimeDomainAllocationList if the higher layer parameter
pdsch-TimeDomainAllocationList is configured when the higher layer parameter pdsch-
TimeDomainAllocationListDCI-1-2 is not configured; otherwise I is the number of entries in the default table.

- VRB-to-PRB mapping — 0 or 1 bit:
- 0 bit if the higher layer parameter vrb-ToPRB-InterleaverDCI-1-2 is not configured,;

- 1 bit according to Table 7.3.1.2.2-5 otherwise, only applicable to resource allocation type 1, as defined in
Clause 7.3.1.6 of [4, TS 38.211].

- PRB bundling size indicator — 0 bit if the higher layer parameter prb-BundlingTypeDCI-1-2 is not configured or
is set to 'static', or 1 bit if the higher layer parameter prb-BundlingTypeDCI-1-2 is set to 'dynamic' according to
Clause 5.1.2.3 of [6, TS 38.214].

- Rate matching indicator — 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroup1DCI-1-2
and rateMatchPatternGroup2DCI-1-2, where the MSB is used to indicate rateMatchPatternGroup1DCI-1-2 and
the LSB is used to indicate rateMatchPatternGroup2DCI-1-2 when there are two groups.

- ZP CSI-RS trigger — 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is
determined as [ log, (n pt 1) | bits, where n;, is the number of aperiodic ZP CSI-RS resource sets configured
by higher layer parameter aperiodicZP-CSI-RS-ResourceSetsToAddModListDCI-1-2.

- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]

- New data indicator — 1 bit
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- Redundancy version — 0, 1 or 2 bits determined by higher layer parameter numberOfBitsForRV-DCI-1-2
- If 0 bit is configured, rvis to be applied is 0;
- 1 bit according to Table 7.3.1.2.3-1;
- 2 bits according to Table 7.3.1.1.1-2.

- HARQ process number — number of bits determined by the following:

- 0,1, 2,3, 4 or5 bits determined by higher layer parameter harq-ProcessNumberSizeDCI-1-2-v1700 if
configured;

- otherwise 0, 1, 2, 3 or 4 bits determined by higher layer parameter harg-ProcessNumberSizeDCI-1-2
- Downlink assignment index — 0, 1, 2 or 4 bits
- 0 bit if the higher layer parameter downlinkAssignmentIindexDCI-1-2 is not configured;
1, 2 or 4 bits determined by higher layer parameter downlinkAssignmentIndexDCI-1-2 otherwise,

- 4 bits if more than one serving cell are configured in the DL and the higher layer parameter pdsch-
HARQ-ACK-Codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the
total DAI

- 4 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-
Codebook=dynamic, and the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with
value 0 for one or more first CORESETS and is provided coresetPoolIndex with value 1 for one or more
second CORESETS, and is provided ackNackFeedbackMode = joint, where the 2 MSB bits are the
counter DAI and the 2 LSB bits are the total DAL

- 1 or 2 bits if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-
ACK-Codebook=dynamic, when the UE is not configured with coresetPoolIndex or the value of
coresetPoolIndex is the same for all CORESETs: if coresetPoolIndex is provided or the UE is not
configured with ackNackFeedbackMode = joint, where the 1 bit or 2 bits are the counter DAI.

If the UE is configured with a PUCCH-SCell, the number of serving cells is determined within a PUCCH group.

If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-Codebook is replaced by pdsch-HARQ-ACK-
Codebook-secondaryPUCCHgroup-r16 if present for the secondary PUCCH group.

If higher layer parameter priorityIndicatorDCI-1-2 is configured, if the bit width of the Downlink assignment
index in DCI format 1_2 for one HARQ-ACK codebook is not equal to that of the Downlink assignment index in
DCI format 1_2 for the other HARQ-ACK codebook, a number of most significant bits with value set to '0' are
inserted to smaller Downlink assignment index until the bit width of the Downlink assignment index in DCI
format 1_2 for the two HARQ-ACK codebooks are the same.

- TPC command for scheduled PUCCH - 2 bits as defined in Clause 7.2.1 of [5, TS 38.213]

- Second TPC command for scheduled PUCCH - 2 bits as defined in Clause 7.2.1 of [5, TS 38.213] if higher layer
parameter SecondTPCFieldDCI-1-2 is configured; 0 bit otherwise.

- PUCCH resource indicator — 0 or 1 or 2 or 3 bits determined by higher layer parameter
numberOfBitsForPUCCH-ResourcelndicatorDCI-1-2

If higher layer parameter pucch-sSCellPattern or pucch-sSCellDynDCI-1-2 is configured, if the bit width of the
PUCCH resource indicator in DCI format 1_2 associated with one cell for PUCCH transmission is not equal to
that of the PUCCH resource indicator in DCI format 1_2 associated with the other cell for PUCCH transmission,
a number of most significant bits with value set to '0' are inserted to smaller PUCCH resource indicator until the
bit width of the PUCCH resource indicator in DCI format 1_2 associated with the two cells for PUCCH
transmissions are the same.

If the UE is configured with a PUCCH-SCell, pucch-sSCellPattern is replaced by pucch-
sSCellPatternSecondaryPUCCHgroup for the secondary PUCCH group.
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- PDSCH-to-HARQ_feedback timing indicator — 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The
bitwidth for this field is determined as [ 10g2(1 ) ] bits, where I is the number of entries in the higher layer
parameter DL-DataToUL-ACK-DCI-1-2.

If higher layer parameter priorityIndicatorDCI-1-2 is configured, if the bit width of the PDSCH-to-
HARQ_feedback timing indicator in DCI format 1_2 for one HARQ-ACK codebook is not equal to that of the
PDSCH-to-HARQ _feedback timing indicator in DCI format 1_2 for the other HARQ-ACK codebook on the
same cell for PUCCH transmission, a number of most significant bits with value set to '0’ are inserted to smaller
PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing
indicator in DCI format 1_2 for the two HARQ-ACK codebooks are the same.

If higher layer parameter pucch-sSCellDynDCI-1-2 is configured, if the bit width of the PDSCH-to-
HARQ_feedback timing indicator in DCI format 1_2 associated with one cell for PUCCH transmission is not
equal to that of the PDSCH-to-HARQ _feedback timing indicator in DCI format 1_2 associated with the other
cell for PUCCH transmision, a number of most significant bits with value set to '0" are inserted to smaller
PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing
indicator in DCI format 1_2 associated with the two cells are the same.

- One-shot HARQ-ACK request —0 or 1 bit.

- 1 bit if higher layer parameter pdsch-HARQ-ACK-OneShotFeedbackDCI-1-2 or pdsch-HARQ-ACK-
EnhType3DCI-1-2 is configured;

- 0 bit otherwise.
- Enhanced Type 3 codebook indicator - 0, 1, 2, or 3 bits.

- 0bit if pdsch-HARQ-ACK-EnhType3DCI-Field-1-2 is not configured;

- log, (nCB) | bits otherwise, where N is the number of entries in the higher layer parameter pdsch-
HARQ-ACK-EnhType3ToAddModList.

If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-EnhType3ToAddModList is replaced by
pdsch-HARQ-ACK-EnhType3SecondaryToAddModList for the secondary PUCCH group.

- HARQ-ACK retransmission indicator — 0 or 1 bit.
- 1 bit if higher layer parameter pdsch-HARQ-ACK-retxDCI-1-2 is configured.
- 0 bit otherwise.
- Antenna port(s) — 0, 4, 5, or 6 bits
- 0 bit if higher layer parameter antennaPortsFieldPresenceDCI-1-2 is not configured;

- Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4 and Tables 7.3.1.2.2-1A/2A/3A/4A, where the
number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2}

respectively. The antenna ports | Dos--es pv_l}shall be determined according to the ordering of DMRS

port(s) given by Tables 7.3.1.2.2-1/2/3/4 or Tables 7.3.1.2.2-1A/2A/3A/4A. When a UE receives an
activation command that maps at least one codepoint of DCI field 'Transmission Configuration Indication' to
two TCI states, the UE shall use Table 7.3.1.2.2-1A/2A/3A/4A; otherwise, it shall use Tables 7.3.1.2.2-
1/2/3/4.

- If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-
DownlinkForPDSCH-MappingTypeB-DCI-1-2 and is configured with higher layer parameter

antennaPortsFieldPresenceDCI-1-2, the bitwidth of this field equalsmax [ Xa, X B}, where X , is the

"Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and X is
the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2. A
number of ‘X AT X B| zeros are padded in the MSB of this field, if the mapping type of the PDSCH

corresponds to the smaller value of X 4, and Xp.

If a UE is not configured with higher layer parameter antennaPortsFieldPresenceDCI-1-2, antenna port(s) are
defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4.
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- Transmission configuration indication — 0 bit if higher layer parameter tci-PresentDCI-1-2 is not configured;
otherwise 1 or 2 or 3 bits determined by higher layer parameter tci-PresentDCI-1-2 as defined in Clause 5.1.5 of
[6, TS38.214].

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part,

- if the higher layer parameter tci-PresentDCI-1-2 is not configured for the CORESET used for the PDCCH
carrying the DCI format 1_2,

- the UE assumes tci-PresentDCI-1-2 is not configured for all CORESETS in the indicated bandwidth part;
- otherwise,

- the UE assumes tci-PresentDCI-1-2 is configured for all CORESETs in the indicated bandwidth part with
the same value configured for the CORESET used for the PDCCH carrying the DCI format 1_2.

- SRS request -0, 1, 2 or 3 bits
- 0 bit if the higher layer parameter srs-RequestDCI-1-2 is not configured,;

- 1 bit as defined by Table 7.3.1.1.3-1 if the higher layer parameter srs-RequestDCI-1-2 = 1 and for UEs not
configured with supplementaryUplink in ServingCellConfig in the cell;

- 2 bits if the higher layer parameter srs-RequestDCI-1-2 = 1 and for UEs configured with
supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as
defined in Table 7.3.1.1.1-1 and the second bit is defined by Table 7.3.1.1.3-1;

- 2 bits as defined by Table 7.3.1.1.2-24 if the higher layer parameter srs-RequestDCI-1-2 = 2 and for UEs not
configured with supplementaryUplink in ServingCellConfig in the cell;

- 3 bits if the higher layer parameter srs-RequestDCI-1-2 = 2 and for UEs configured with
supplementaryUplink in ServingCellConfig in the cell, where the first bit is the non-SUL/SUL indicator as
defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24;

- SRS offset indicator — 0, 1 or 2 bits.

- 0 bit if higher layer parameter AvailableSlotOffset is not configured for any aperiodic SRS resource set in the
scheduled cell, or if higher layer parameter AvailableSlotOffset is configured for at least one aperiodic SRS
resource set in the scheduled cell and the maximum number of entries of availableSlotOffsetList configured
for all aperiodic SRS resource set(s) is 1;

- otherwise, [ log, (K ) | bits are used to indicate available slot offset according to Table 7.3.1.1.2-37 and

Clause 6.2.1 of [6, TS 38.214], where K is the maximum number of entries of availableSlotOffsetList
configured for all aperiodic SRS resource set(s) in the scheduled cell;

- DMRS sequence initialization — 0 or 1 bit
- 0 bit if the higher layer parameter dmrs-SequencelnitializationDCI-1-2 is not configured;
- 1 bit otherwise.

- Priority indicator — 0 bit if higher layer parameter priorityIndicatorDCI-1-2 is not configured; otherwise 1 bit as
defined in Clause 9 in [5, TS 38.213].

- PDCCH monitoring adaptation indication — 0, 1 or 2 bits
- 1 or 2 bits, if searchSpaceGroupldList-r17 is not configured and if pdcch-SkippingDurationList is configured
- 1 bit if the UE is configured with only one duration by pdcch-SkippingDurationList;
- 2 bits if the UE is configured with more than one duration by pdcch-SkippingDurationList.

- 1 or 2 bits, if pdcch-SkippingDurationList is not configured and if searchSpaceGroupldList-r17 is configured
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- 1 bit if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index 0
and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupldList-
r17 with any search space set with group index 2;

- 2 bits if the UE is configured by searchSpaceGroupldList-r17 with search space set(s) with group index
0, search space set(s) with group index 1 and search space set(s) with group index 2;

- 2 bits, if pdcch-SkippingDurationList is configured and if searchSpaceGroupldList-r17 is configured

- 0 bit, otherwise

ChannelAccess-CPext — 0, 1, 2, 3 or 4 bits. The bitwidth for this field is determined as [ log2 (I ) ] bits, where I
is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-2 or in Table 7.3.1.1.1-4A if
channelAccessMode-r16 = "semiStatic" is provided, for operation in a cell with shared spectrum channel access
in frequency range 1, or the number of entries in the high layer parameter ul-AccessConfigListDCI-1-1 for
operation in frequency range 2-2 if ChannelAccessMode2-r17 is provided; otherwise 0 bit. One or more entries
from Table 7.3.1.2.2-6 are configured by the higher layer parameter ul-AccessConfigListDCI-1-2 in frequency
range 1. One or more entries from Table 7.3.1.1.2-6A are configured by the higher layer parameter ul-
AccessConfigListDCI-1-1 in frequency range 2-2.

PUCCH Cell indicator — 0 or 1 bit.
- 1 bit if higher layer parameter pucch-sSCellDynDCI-1-2 is configured.

- 0 bit otherwise.

If DCI formats 1_2 are monitored in multiple search spaces associated with multiple CORESETSs in a BWP for
scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_2 monitored in
the multiple search spaces equal to the maximum payload size of the DCI format 1_2 monitored in the multiple search
spaces.

For a UE configured with scheduling on the primary cell from an SCell, if prior to padding the number of information
bits in DCI format 1_2 carried by PDCCH on the primary cell is not equal to the number of information bits in DCI
format 1_2 carried by PDCCH on the SCell for scheduling on the primary cell, zeros shall be appended to the DCI
format 1_2 with smaller size until the payload size is the same.

If application of step 4B in clause 7.3.1.0 results in additional zero padding for DCI format 1_2 for scheduling
on the primary cell, corresponding zeros shall be appended to both DCI format 1_2 monitored on the primary
cell and DCI format 1_2 monitored on the SCell for scheduling on the primary cell.

If the SCell is deactivated and firstActiveDownlinkBWP-Id is not set to dormant BWP, the UE determines the
number of information bits in DCI format 1_2 carried by PDCCH on the primary cell based on a DL BWP
provided by firstActiveDownlinkBWP-Id for the SCell. If the active DL. BWP of the SCell is a dormant DL
BWP, or if the SCell is deactivated and firstActiveDownlinkBWP-Id is set to dormant BWP, the UE determines
the number of information bits in DCI format 1_2 carried by PDCCH on the primary cell based on a DL BWP
provided by firstWithinActiveTimeBWP-Id for the SCell if provided; otherwise, based on a DL BWP provided by
firstOutsideActiveTimeBWP-Id for the SCell.

Table 7.3.1.2.3-1: Redundancy version

Value of the Redundancy V.
version field Value of id  to be applied

0 0
1 3

7.3.1.3 DCI formats for other purposes

7.3.1.3.1 Format2 0

DCI format 2_0 is used for notifying the slot format, COT duration, available RB set, and search space set group
switching.
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The following information is transmitted by means of the DCI format 2_0 with CRC scrambled by SFI-RNTTI:
- If the higher layer parameter slotFormatCombToAddModList is configured,
- Slot format indicator 1, Slot format indicator 2, ..., Slot format indicator N,
- If the higher layer parameter availableRB-SetsToAddModList is configured,
- Available RB set Indicator 1, Available RB set Indicator 2, ..., Available RB set Indicator N1,
- If the higher layer parameter co-DurationsPerCellToAddModList is configured
- COT duration indicator 1, COT duration indicator 2, ..., COT duration indicator N2.
- If the higher layer parameter switchTriggerToAddModList is configured

- Search space set group switching flag 1, Search space set group switching flag 2, ..., Search space set group
switching flag M.

The size of DCI format 2_0 is configurable by higher layers up to 128 bits, according to Clause 11.1.1 of [5, TS
38.213].

7.3.1.3.2 Format 2_1

DCI format 2_1 is used for notifying the PRB(s) and OFDM symbol(s) where UE may assume no transmission is
intended for the UE.

The following information is transmitted by means of the DCI format 2_1 with CRC scrambled by INT-RNTT:
- Pre-emption indication 1, Pre-emption indication 2, ..., Pre-emption indication N.

The size of DCI format 2_1 is configurable by higher layers up to 126 bits, according to Clause 11.2 of [5, TS 38.213].
Each pre-emption indication is 14 bits.

7.3.1.3.3 Format 2_2
DCI format 2_2 is used for the transmission of TPC commands for PUCCH and PUSCH.

The following information is transmitted by means of the DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI
or TPC-PUCCH-RNTT:

- block number 1, block number 2,..., block number N

The parameter tpc-PUSCH or tpc-PUCCH provided by higher layers determines the index to the block number for an
UL of a cell, with the following fields defined for each block:

- Closed loop indicator — 0 or 1 bit.

- For DCI format 2_2 with TPC-PUSCH-RNTI, 0 bit if the UE is not configured with high layer parameter
twoPUSCH-PC-AdjustmentStates, in which case UE assumes each block in the DCI format 2_2 is of 2 bits; 1
bit otherwise, in which case UE assumes each block in the DCI format 2_2 is of 3 bits;

- For DCI format 2_2 with TPC-PUCCH-RNTI, 0 bit if the UE is not configured with high layer parameter
twoPUCCH-PC-AdjustmentStates, in which case UE assumes each block in the DCI format 2_2 is of 2 bits; 1
bit otherwise, in which case UE assumes each block in the DCI format 2_2 is of 3 bits;

- TPC command -2 bits

The number of information bits in format 2_2 shall be equal to or less than the payload size of format 1_0 monitored in
common search space in the same serving cell. If the number of information bits in format 2_2 is less than the payload
size of format 1_0 monitored in common search space in the same serving cell, zeros shall be appended to format 2_2
until the payload size equals that of format 1_0 monitored in common search space in the same serving cell.

7.3.1.3.4 Format 2_3

DCI format 2_3 is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs.
Along with a TPC command, a SRS request may also be transmitted.
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The following information is transmitted by means of the DCI format 2_3 with CRC scrambled by TPC-SRS-RNTT:

- block number 1, block number 2, ..., block number B

where the starting position of a block is determined by the parameter startingBitOfFormat2-3 or
startingBitOfFormat2-3SUL-v1530 provided by higher layers for the UE configured with the block.

If the UE is configured with higher layer parameter srs-TPC-PDCCH-Group = typeA for an UL without PUCCH and
PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block is configured for
the UE by higher layers, with the following fields defined for the block:

- SRS request — 0 or 2 bits. The presence of this field is according to the definition in Clause 11.4 of [5,
TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-24.

- TPC command number 1, TPC command number 2, ..., TPC command number N, where each TPC command
applies to a respective UL carrier provided by higher layer parameter cc-IndexInOneCC-Set

If the UE is configured with higher layer parameter srs-TPC-PDCCH-Group = typeB for an UL without PUCCH and
PUSCH or an UL on which the SRS power control is not tied with PUSCH power control, one block or more blocks is
configured for the UE by higher layers where each block applies to an UL carrier, with the following fields defined for
each block:

- SRS request — 0 or 2 bits. The presence of this field is according to the definition in Clause 11.4 of [5,
TS38.213]. If present, this field is interpreted as defined by Table 7.3.1.1.2-24.

- TPC command -2 bits

The number of information bits in format 2_3 shall be equal to or less than the payload size of format 1_0 monitored in
common search space in the same serving cell. If the number of information bits in format 2_3 is less than the payload
size of format 1_0 monitored in common search space in the same serving cell, zeros shall be appended to format 2_3
until the payload size equals that of format 1_0 monitored in common search space in the same serving cell.

7.3.1.35 Format2_4

DCI format 2_4 is used for notifying the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL
transmission from the UE according to Clause 11.2A of [5, TS 38.213].

The following information is transmitted by means of the DCI format 2_4 with CRC scrambled by CI-RNTI:
- Cancellation indication 1, Cancellation indication 2, ..., Cancellation indication indication N.

The size of DCI format 2_4 is configurable by higher layers parameter dci-PayloadSizeForCI up to 126 bits, according
to Clause 11.2A of [5, TS 38.213]. The number of bits for each cancellation indication is configurable by higher layer
parameter ci-PayloadSize. For a UE, there is at most one cancellation indication for an UL carrier.

7.3.1.3.6 Format2 5
DCI format 2_5 is used for notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]
The following information is transmitted by means of the DCI format 2_5 with CRC scrambled by AI-RNTTI:

- Availability indicator 1, Availability indicator 2, ..., Availability indicator N.
The size of DCI format 2_5 is configurable by higher layers up to 128 bits, according to Clause 14 of [5, TS 38.213].
7.3.1.3.7 Format 2_6
DCI format 2_6 is used for notifying the power saving information outside DRX Active Time for one or more UEs.
The following information is transmitted by means of the DCI format 2_6 with CRC scrambled by PS-RNTI:

- block number 1, block number 2,..., block number N

where the starting position of a block is determined by the parameter ps-PositionDCI-2-6 provided by higher
layers for the UE configured with the block.
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If the UE is configured with higher layer parameter ps-RNTI and dci-Format2-6, one block is configured for the UE by
higher layers, with the following fields defined for the block:

- Wake-up indication - 1 bit

- SCell dormancy indication — 0 bit if higher layer parameter dormancyGroupOutsideActiveTime is not
configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to the number of different
DormancyGroupID(s) provided by higher layer parameter dormancyGroupOutsideActiveTime, where each bit
corresponds to one of the SCell group(s) configured by higher layers parameter
dormancyGroupOutsideActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured
SCell group in ascending order of DormancyGrouplD.

The size of DCI format 2_6 is indicated by the higher layer parameter sizeDCI-2-6, according to Clause 10.3 of [5, TS
38.213].

7.3.1.3.8 Format 2_7
DCI format 2_7 is used for notifying the paging early indication and TRS availability indication for one or more UEs.

The following information is transmitted by means of the DCI format 2_7 with CRC scrambled by PEI-RNTT:

PEI

- Paging indication field — N, N §§ bit(s), where

- N ig is the number of paging occasions configured by higher layer parameter po-NumPerPEI as defined in

Clause 10.4A in [5, TS 38.213];

- N gg is the number of sub-groups of a paging occasion configured by higher layer parameter
subgroupsNumPerPO.

- Each bit in the field indicates one UE subgroup of a paging occasion.

- TRS availability indication — 1, 2, 3, 4, 5, or 6 bits, where the number of bits is equal to one plus the highest
value of all the indBitID(s) provided by the trs-ResourceSetConfig if configured; 0 bits otherwise.

The size of DCI format 2_7 is indicated by the higher layer parameter payloadSizeDCI-2-7, according to Clause 10.4A
of [5, TS 38.213]. The number of information bits in format 2_7 shall be equal to or less than the payload size of format
2_7. If the number of information bits in format 2_7 is less than the size of format 2_7, the remaining bits are reserved.

7.3.14 DCI formats for scheduling of sidelink
7.3.14.1 Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell.

The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTTI or SL-CS-
RNTT:

- Resource pool index - log, I | bits, where I is the total number of resource pools for transmission configured
by the higher layer parameter sl-TxPoolScheduling, if configured, and sI-DiscTxPoolScheduling, if configured.

- Time gap — 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6,
TS 38.214]

- HARQ process number — 4 bits.

- New data indicator — 1 bit.

- Lowest index of the subchannel allocation to the initial transmission —[ log, (N Sslbehannel) | bits as defined in
clause 8.1.2.2 of [6, TS 38.214]

- SCI format 1-A fields according to clause 8.3.1.1:

- Frequency resource assignment.
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- Time resource assignment.

- PSFCH-to-HARQ feedback timing indicator —[ log2 N . ] bits, where N oo is the number of entries in the
higher layer parameter sl-PSFCH-ToPUCCH, as defined in clause 16.5 of [5, TS 38.213]

- PUCCH resource indicator — 3 bits as defined in clause 16.5 of [5, TS 38.213].

- Configuration index — 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-
CS-RNTT; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI
format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled
by SL-RNTIL.

- Counter sidelink assignment index — 2 bits

- 2 bits as defined in clause 16.5.2 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-
Codebook = dynamic

- 2 bits as defined in clause 16.5.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-
Codebook = semi-static

- Padding bits, if required

If the total number of transmit resource pools provided in sl-TxPoolScheduling, if configured, and sI-
DiscTxPoolScheduling, if configured, is larger than one, zeros shall be appended to the DCI format 3_0 until the
payload size is equal to the size of a DCI format 3_0 given by a configuration of the transmit resource pool resulting in
the largest number of information bits for DCI format 3_0.

If the UE is configured to monitor DCI format 3_1 and the number of information bits in DCI format 3_0 is less than
the payload of DCI format 3_1, zeros shall be appended to DCI format 3_0 until the payload size equals that of DCI
format 3_1.

7.3.1.4.2 Format 3 1
DCI format 3_1 is used for scheduling of LTE PSCCH and LTE PSSCH in one cell.

The following information is transmitted by means of the DCI format 3_1 with CRC scrambled by SL Semi-Persistent
Scheduling V-RNTT:

- Timing offset — 3 bits determined by higher layer parameter sI-TimeOffsetEUTRA-List, as defined in clause 16.6
of [5, TS 38.213]

- Carrier indicator —3 bits as defined in 5.3.3.1.9A of [11, TS 36.212].
. . - i (108 (NS channel)| s o
- Lowest index of the subchannel allocation to the initial transmission - subchannel/l  bjts as defined in
5.3.3.1.9A of [11, TS 36.212].

- Frequency resource location of initial transmission and retransmission, as defined in 5.3.3.1.9A of [11, TS
36.212]

- Time gap between initial transmission and retransmission, as defined in 5.3.3.1.9A of [11, TS 36.212]
- SL index — 2 bits as defined in 5.3.3.1.9A of [11, TS 36.212]

- SL SPS configuration index — 3 bits as defined in clause 5.3.3.1.9A of [11, TS 36.212].

- Activation/release indication — 1 bit as defined in clause 5.3.3.1.9A of [11, TS 36.212].

If the UE is configured to monitor DCI format 3_0 and the number of information bits in DCI format 3_1 is less than
the payload of DCI format 3_0, zeros shall be appended to DCI format 3_1 until the payload size equals that of DCI
format 3_0.
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7.3.15 DCI formats for scheduling of MBS
7.3.1.5.1 Format4 0O
DCI format 4_0 is used for the scheduling of PDSCH for broadcast in DL cell.

The following information is transmitted by means of the DCI format 4_0 with CRC scrambled by MCCH-RNTI or G-
RNTI for broadcast configured by MBS-SessionInfo:

- Frequency domain resource assignment — [ logz & & bits where N gé’CFR equals to

- the size of CORESET 0 if CORESET 0 is configured for the cell; and
- the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
- Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
- VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5
- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

- MCCH change notification — 2 bits as defined in Clause 5.9.1.3 of [9, TS38.331] if the CRC of the DCI format
4_0 is scrambled by MCCH-RNTI. Otherwise, this bit field is reserved.

- Reserved bits — 14bits
7.3.1.5.2 Format4 1
DCI format 4_1 is used for the scheduling of PDSCH for multicast in DL cell.

The following information is transmitted by means of the DCI format 4_1 with CRC scrambled by G-RNTI for
multicast or G-CS-RNTI configured by MBS-RNTI-SpecificConfig:

- Frequency domain resource assignment - logz & 6 bits where N gg’CFR equals to

- the size of CORESET 0 if CORESET 0 is configured for the cell; and
- the size of initial DL bandwidth part if CORESET 0 is not configured for the cell.
- Time domain resource assignment — 4 bits as defined in Clause 5.1.2.1 of [6, TS38.214]
- VRB-to-PRB mapping — 1 bit according to Table 7.3.1.2.2-5
- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3 of [6, TS38.214]
- New data indicator — 1 bit
- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2
- HARQ process number — 4 bits
- Downlink assignment index — 2 bits as defined in Clause 9.1.3 of [5, TS 38.213], as counter DAI
- PUCCH resource indicator — 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
- PDSCH-to-HARQ_feedback timing indicator — 3 bits as defined in Clause 9.2.3 of [5, TS38.213]
- Reserved bits — 3 bits
7.3.1.5.3 Format4 2
DCI format 4_2 is used for the scheduling of PDSCH for multicast in DL cell.

The following information is transmitted by means of the DCI format 4_2 with CRC scrambled by G-RNTI for
multicast or G-CS-RNTI configured by MBS-RNTI-SpecificConfig:
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- Frequency domain resource assignment — number of bits determined by the following, where N gé’CFR is the size
of the common frequency resource as configured by higher layer parameter locationAndBandwidthMulticast:

- N g bits if only resource allocation type 0 is configured, where N p is defined in Clause 5.1.2.2.1 of [6,
TS38.214],

- log, ¢ ¢ bits if only resource allocation type 1 is configured, or

- max (¢ bits if resourceAllocation in pdsch-ConfigMulticast is configured as 'dynamicSwitch'.

- If resourceAllocation in pdsch-ConfigMulticast is configured as 'dynamicSwitch’, the MSB bit is used to
indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource
allocation type 0 and the bit value of 1 indicates resource allocation type 1.

- For resource allocation type 0, the N 5 LSBs provide the resource allocation as defined in Clause 5.1.2.2.1
of [6, TS 38.214].

- Forresource allocation type 1, the [ log, & & LSBs provide the resource allocation as defined in Clause
5.1.2.2.2 of [6, TS 38.214]

- Time domain resource assignment — 0, 1, 2, 3, or 4 bits as defined in Clause 5.1.2.1 of [6, TS 38.214]. The
bitwidth for this field is determined as [ 10g2<I ) | bits, where I is the number of entries in the higher layer

parameter pdsch-TimeDomainAllocationList if the higher layer parameter is configured; otherwise I is the
number of entries in the default table.

- VRB-to-PRB mapping — 0 or 1 bit:

- 0 bit if only resource allocation type 0 is configured or if vrb-ToPRB-Interleaver in pdsch-ConfigMulticast is
not configured;

- 1 bit according to Table 7.3.1.2.2-5 otherwise, only applicable to resource allocation type 1, as defined in
Clause 7.3.1.6 of [4, TS 38.211].

- PRB bundling size indicator — 0 bit if the higher layer parameter prb-BundlingType is not configured in pdsch-
ConfigMulticast or is set to 'staticBundling', or 1 bit if the higher layer parameter prb-BundlingType in pdsch-
ConfigMulticast is set to 'dynamicBundling' according to Clause 5.1.2.3 of [6, TS 38.214].

- Rate matching indicator — 0, 1, or 2 bits according to higher layer parameters rateMatchPatternGroupl and
rateMatchPatternGroup?2 in pdsch-ConfigMulticast, where the MSB is used to indicate
rateMatchPatternGroupl and the LSB is used to indicate rateMatchPatternGroup2 when there are two groups.

- ZP CSI-RS trigger — 0, 1, or 2 bits as defined in Clause 5.1.4.2 of [6, TS 38.214]. The bitwidth for this field is
determined as [ log, (n zpt 1) | bits, where 1, is the number of aperiodic ZP CSI-RS resource sets configured
in pdsch-ConfigMulticast.

For transport block 1:
- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
- New data indicator — 1 bit
- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

For transport block 2 (only present if maxNrofCodeWordsScheduledByDCI configured in pdsch-ConfigMulticast
equals 2):

- Modulation and coding scheme — 5 bits as defined in Clause 5.1.3.1 of [6, TS 38.214]
- New data indicator — 1 bit
- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

- HARQ process number — 4 bits
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- Downlink assignment index — number of bits as defined in the following

- 2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook =dynamic is configured for multicast,
where the 2 bits are the counter DAI;

- 0 bits otherwise.

If higher layer parameter priorityIndicatorDCI-4-2 is configured in pdsch-ConfigMulticast, if the bit width of the
Downlink assignment index in DCI format 4_2 for one HARQ-ACK codebook is not equal to that of the
Downlink assignment index in DCI format 4_2 for the other HARQ-ACK codebook, a number of most
significant bits with value set to '0' are inserted to smaller Downlink assignment index until the bit width of the
Downlink assignment index in DCI format 4_2 for the two HARQ-ACK codebooks are the same.

- PUCCH resource indicator — 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]

- PDSCH-to-HARQ_feedback timing indicator — 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The
bitwidth for this field is determined as [ 10g2(I ) | bits, where I is the number of entries in the higher layer

parameter dl-DataToUL-ACK in pucch-ConfigMulticast1 if configured or pucch-ConfigMulticast2 if configured;
otherwise, I is the number of entries in the higher layer parameter dI-DataToUL-ACK in PUCCH-Config.

If higher layer parameter priorityIndicatorDCI-4-2 is configured in pdsch-ConfigMulticast, if the bit width of the
PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for one HARQ-ACK codebook is not equal to
that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for the other HARQ-ACK codebook,
a number of most significant bits with value set to '0" are inserted to smaller PDSCH-to-HARQ_feedback timing
indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 4_2 for the two
HARQ-ACK codebooks are the same.

- Antenna port(s) — 4, 5, or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups
without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports

{ Dos--+» pv_l} shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-
1/2/3/4.

If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA and dmrs-DownlinkForPDSCH-
MappingTypeB, the bitwidth of this field equals max { X4,Xp } , where X 4 is the "Antenna ports" bitwidth

derived according to dmrs-DownlinkForPDSCH-MappingTypeA and X is the "Antenna ports" bitwidth derived
according to dmrs-DownlinkForPDSCH-MappingTypeB. A number of ‘X AT X B| zeros are padded in the MSB
of this field, if the mapping type of the PDSCH corresponds to the smaller value of X 4 and X.

- Transmission configuration indication — 0 bit if higher layer parameter tci-PresentInDCI in pdcch-
ConfigMulticast is not enabled; otherwise 3 bits as defined in Clause 5.1.5 of [6, TS38.214].

- DMRS sequence initialization — 1 bit.

- Priority indicator — 0 bit if higher layer parameter priorityIndicatorDCI-4-2 is not configured in pdsch-
ConfigMulticast; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213].

- Enabling/disabling HARQ-ACK feedback indication —1 bit if higher layer parameter harg-
FeedbackEnablerMulticast indicates dci-enabler, where value 1 indicates enabling HARQ-ACK feedback and
value 0 indicates disabling HARQ-ACK feedback; 0 bit, otherwise.

The size of DCI format 4_2 is configurable by higher layer parameter sizeDCI-4-2 from 20 bits and up to 140 bits.
7.3.2  CRC attachment

Error detection is provided on DCI transmissions through a Cyclic Redundancy Check (CRC).

The entire payload is used to calculate the CRC parity bits. Denote the bits of the payload by Gy 150y, Ay 50y ,

and the parity bits by Py P1>P2>P3s 5Py , where A isthe payload size and L is the number of parity bits.
Ty p @@y @ayy be a bit sequence such that ai:l for i=0,1,...,.L-1 and 4% for

! ! ! 1 1
@os@50 030 4411 and

Let

i=L,L+1,...,A+L-1 . The parity bits are computed with input bit sequence = 0’
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attached according to Clause 5.1 by setting L 0 24 bits and using the generator polynomial Jercuc D! . The
output bit Do,y by, by by g
b=a,  gor k=012..,A-1
by=Pioa gor k=A,A+1,A42,.. A+L-1
where K=A+L
After attachment, the CRC parity bits are scrambled with the corresponding RNTI Xinti 02 Xroti 12+ Xrnei, 15 , where

N N

X .
mti)  corresponds to the MSB of the RNTI, to form the sequence of bits ’"K-1 . The relation

between ¢, and by is:

A=be fork=0,1,2, ..., A+7

Ck:(bk+xrnti,k—A—8)m0d2 fork= A+8 | A+9  A+10  A+23

7.3.3 Channel coding

Information bits are delivered to the channel coding block. They are denoted by CorCpCpCaoeeerCy , where K s
the number of bits, and they are encoded via Polar coding according to Clause 5.3.1, by setting Minax =3 , I=1 ,

- wm __
Npc=0 . and npc=0

dyd;,dds...,d,

After encoding the bits are denoted by 0717273 N-1 where N is the number of coded bits.

7.3.4 Rate matching
d,d,.d

The input bit sequence to rate matching is ~0°"1’72"""

d

N-1

I..=0

Rate matching is performed according to Clause 5.4.1 by setting BIL™

The output bit sequence after rate matching is denoted as fofifyefe

8 Sidelink transport channels and control information

8.1 Sidelink broadcast channel

The processing for SL-BCH transport channel follows the BCH according to clause 7.1, with the following changes:
- In Clause 7.1, 'maximum of one transport block every 80ms' is replaced with 'maximum of one transport block'.
- Clause 7.1.1 for PBCH payload generation is not performed.
- Clause 7.1.2 for scrambling is not performed.

- Inclause 7.1.5, the rate matching output sequence length E = 1386 when higher layer parameter cyclicPrefix is
configured, otherwise, E = 1782.

8.1.1  (void)
8.2 Sidelink shared channel

The processing for SL-SCH transport channel follows the UL-SCH according to clause 6.2, with the following changes:
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- Rate matching of SL-SCH follows the rate matching according to clause 6.2.5 by setting I g\, =0

- Clause 6.2.7 is replaced by clause 8.2.1

8.2.1 Data and control multiplexing

. SL—SCH _SL-SCH _SL—SCH _SL—SCH SL—SCH
Denote the coded bits for SL-SCH asgj »g1 e »J3 sty ggsi-san_ -

. SCr2 _scl2 _SCI2 _SCI2 scr2
Denote the coded bits for the 2"-stage SCL,as gy " ", g1 ,Ga 93 " *»Ggwn_;-

Denote the multiplexed data and control coded bit sequence as g,,9 1, ***,J 5—1, where G is the total number of coded
bits for transmission.

Assuming that IV ; is the number of layers onto which the SL-SCH transport block is mapped, the multiplexed data and

control coded bit sequence g,,9, """ >d_; is obtained as follows:
scI2 . . nd

Denote (Q;,” “ is modulation order of the 2"-stage SCI.

if N,=1,

fori=0 to G524 GSL-SCH _q

if0<i<G*"?
__ scI2
gi—=49i
end if

if (;SCIZS i< GSC12+GSL—SCH_1

g=g% "
end if
end for
end if
if N,=2,

R _ ~SCI2; ~SCI2
let Mcount,SCIZ_G /Qm
R
set mcount:()
. R
for i=0 to M .pyne scra—1
forv=0to N;,—1

forg=01to Q°“'*—1

if v=0

_scI2
Im _gi‘QiC]2+q

else
9m2 =X // placeholder bit

end if

3GPP



Release 17 203 3GPP TS 38.212 V17.5.0 (2023-03)

R __ N
mcount - mcount + 1
end for
end for

end for

fori=0to G 5H_1

__ SL-SCH
gm, = 9i
R __ N
mcount - mcount + 1
end for
end if

8.3 Sidelink control information on PSCCH

SCI carried on PSCCH is a 1*-stage SCI, which transports sidelink scheduling information.
8.3.1  1°%-stage SCI formats

The fields defined in each of the 1*-stage SCI formats below are mapped to the information bits d to @ 4 _;as follows:

Each field is mapped in the order in which it appears in the description, with the first field mapped to the lowest order
information bit djand each successive field mapped to higher order information bits. The most significant bit of each
field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped
to d,,

8.3.1.1 SCI format 1-A
SCI format 1-A is used for the scheduling of PSSCH and 2™-stage-SCI on PSSCH
The following information is transmitted by means of the SCI format 1-A:

- Priority — 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value
'000" of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value
'2', and so on.

SL SL
subChannel subChannel

1
- Frequency resource assignment — ) bits when the value of the higher
[log,( )1
2

layer parameter sl-MaxNumPerReserve is configured to 2; otherwise

SL SL SL
subChannel N subChannel + 1)(2N subChannel +1

N
[ log, ( g ) ) ] bits when the value of the higher layer

parameter sl-MaxNumPerReserve is configured to 3, as defined in clause 8.1.5 of [6, TS 38.214].

- Time resource assignment — 5 bits when the value of the higher layer parameter sI-MaxNumPerReserve is
configured to 2; otherwise 9 bits when the value of the higher layer parameter sl-MaxNumPerReserve is
configured to 3, as defined in clause 8.1.5 of [6, TS 38.214].

- Resource reservation period - logz N IV prod | bits as defined in clause 16.4 of [5, TS 38.213], where N SV g 1S

the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-
MultiReserveResource is configured; 0 bit otherwise.

- DMRS pattern -[ log,N pattern [ bits as defined in clause 8.4.1.1.2 of [4, TS 38.211], where N pattern
number of DMRS patterns configured by higher layer parameter sl-PSSCH-DMRS-TimePatternList.

is the

- 2".stage SCI format — 2 bits as defined in Table 8.3.1.1-1.
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- Beta_offset indicator — 2 bits as provided by higher layer parameter sl-BetaOffsets2ndSCI and Table 8.3.1.1-2.

- Number of DMRS port — 1 bit as defined in Table 8.3.1.1-3.

- Modulation and coding scheme — 5 bits as defined in clause 8.1.3 of [6, TS 38.214].

- Additional MCS table indicator — as defined in clause 8.1.3.1 of [6, TS 38.214]: 1 bit if one MCS table is
configured by higher layer parameter sl-Additional-MCS-Table; 2 bits if two MCS tables are configured by
higher layer parameter sl-Additional-MCS-Table; 0 bit otherwise.

- PSFCH overhead indication — 1 bit as defined clause 8.1.3.2 of [6, TS 38.214] if higher layer parameter sl-

PSFCH-Period = 2 or 4; 0 bit otherwise.

- Reserved — a number of bits as determined by the following:

- N, ..reqbits as configured by higher layer parameter sl-NumReservedBits, with value set to zero, if higher
layer parameter sl-IndicationUE-B is not configured, or if higher layer parameter sl-IndicationUE-B is

configured to 'disabled’;

- (N reserved 1) bits otherwise, with value set to zero.

- Conflict information receiver flag — 0 or 1 bit

- 1 bit if higher layer parameter sl-IndicationUE-B is configured to 'enabled', where the bit value of 0 indicates
that the UE cannot be a UE to receive conflict information and the bit value of 1 indicates that the UE can be
a UE to receive conflict information as defined in Clause 16.3.0 of [5, TS 38.213];

- 0 bit otherwise.

Table 8.3.1.1-1: 2"-stage SCI formats

L ft())fr;r:ti}?‘t;ge = 2nd-stage SCI format
00 SCI format 2-A
01 SCI format 2-B
10 SCI format 2-C
11 Reserved

Table 8.3.1.1-2: Mapping of Beta_offset indicator values to indexes in Table 9.3-2 of [5, TS38.213]

Valueizziztt%_roffset Beta_offset index in Table 9.3-2 of [5, TS38.213]

00 1st index provided by higher layer parameter si-
BetaOffsets2ndSCl

o1 2nd index provided by higher layer parameter s/-
BetaOffsets2ndSCl

10 3rd index provided by higher layer parameter s/-
BetaOffsets2ndSCl

1 4th index provided by higher layer parameter s/-
BetaOffsets2ndSCl

Table 8.3.1.1-3: Number of DMRS port(s)

Value of the Number of
DMRS port field

Antenna ports

0

1000

1

1000 and 1001

8.3.2 CRC attachment

CRC attachment is performed according to clause 7.3.2 except that scrambling is not performed.
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8.3.3 Channel coding

Channel coding is performed according to clause 7.3.3.

8.3.4 Rate Matching

Rate matching is performed according to clause 7.3.4.

8.4 Sidelink control information on PSSCH

SCI carried on PSSCH is a 2"-stage SCI, which transports sidelink scheduling information, and/or inter-UE
coordination related information.

8.4.1  2"-stage SCI formats

The fields defined in each of the 2"-stage SCI formats below are mapped to the information bits dto d ,_, as follows:

Each field is mapped in the order in which it appears in the description, with the first field mapped to the lowest order
information bit d jand each successive field mapped to higher order information bits. The most significant bit of each
field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped
to d,,.

84.1.1 SCI format 2-A

SCI format 2-A is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes
ACK or NACK, when HARQ-ACK information includes only NACK, or when there is no feedback of HARQ-ACK
information.

The following information is transmitted by means of the SCI format 2-A:
- HARQ process number — 4 bits.
- New data indicator — 1 bit.
- Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2.
- Source ID — 8 bits as defined in clause 8.1 of [6, TS 38.214].
- Destination ID — 16 bits as defined in clause 8.1 of [6, TS 38.214].
- HARAQ feedback enabled/disabled indicator — 1 bit as defined in clause 16.3 of [5, TS 38.213].
- Cast type indicator — 2 bits as defined in Table 8.4.1.1-1 and in clause 8.1 of [6, TS 38.214].
- CSIrequest — 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214].

Table 8.4.1.1-1: Cast type indicator

Value of Cast type

indicator R
00 Broadcast
o1 Groupcast

when HARQ-ACK information includes ACK or NACK
10 Unicast
1 Groupcast
when HARQ-ACK information includes only NACK
8.4.1.2 SCI format 2-B

SCI format 2-B is used for the decoding of PSSCH, with HARQ operation when HARQ-ACK information includes
only NACK, or when there is no feedback of HARQ-ACK information.

The following information is transmitted by means of the SCI format 2-B:
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HARQ process number — 4 bits.

New data indicator — 1 bit.

Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2.

Source ID — 8 bits as defined in clause 8.1 of [6, TS 38.214].

Destination ID — 16 bits as defined in clause 8.1 of [6, TS 38.214].

HARQ feedback enabled/disabled indicator — 1 bit as defined in clause 16.3 of [5, TS 38.213].
Zone ID — 12 bits as defined in clause 5.8.11 of [9, TS 38.331].

Communication range requirement — 4 bits determined by higher layer parameter si-ZoneConfigMCR-Index.

84.1.3 SCI format 2-C

SCI format 2-C is used for the decoding of PSSCH, and providing inter-UE coordination information or requesting
inter-UE coordination information. SCI format 2-C can be used only for unicast.

The following information is transmitted by means of the SCI format 2-C:

HARQ process number — 4 bits

New data indicator — 1 bit

Redundancy version — 2 bits as defined in Table 7.3.1.1.1-2

Source ID — 8 bits as defined in clause 8.1 of [6, TS 38.214]

Destination ID — 16 bits as defined in clause 8.1 of [6, TS 38.214]

HARQ feedback enabled/disabled indicator — 1 bit as defined in clause 16.3 of [5, TS 38.213]
CSI request — 1 bit as defined in clause 8.2.1 of [6, TS 38.214] and in clause 8.1 of [6, TS 38.214]

Providing/Requesting indicator — 1 bit, where value 0 indicates SCI format 2-C is used for providing inter-UE
coordination information and value 1 indicates SCI format 2-C is used for requesting inter-UE coordination
information

If the 'Providing/Requesting indicator' field is set to 0, all the remaining fields are set as follows:

SL
subChannel

6
defined in Clause 8.1.5A of [6, TS 38.214], where

SL SL
NsubChannel + 1)(2N subChannel + 1)

Resource combinations —) .| [ log, ( ) ]+9+Y | bits as

- Y=/ log, N SV iod | and N rsv .., 1S the number of entries in the higher layer parameter sl-
ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured;Y =0

otherwise

_ NSL

subChanne!
NumSubchannel

| is the number of subchannels in a resource pool provided by the higher layer parameter sl-

First resource location — 8 bits as defined in Clause 8.1.5A of [6, TS 38.214].

Reference slot location — (10+ [ log, (10-2") ] {, bits as defined in Clause 8.1.5A of [6, TS 38.214], where 1 is
defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].

Resource set type — 1 bit, where value 0 indicates preferred resource set and value 1 indicates non-preferred
resource set.

Lowest subChannel indices — 2 - [ log, N SuLbChannel | bits as defined in Clause 8.1.5A of [6, TS 38.214].
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If the 'Providing/Requesting indicator’ field is set to 1, all the remaining fields are set as follows:

- Priority — 3 bits as specified in clause 5.4.3.3 of [12, TS 23.287] and clause 5.22.1.3.1 of [8, TS 38.321]. Value
'000' of Priority field corresponds to priority value '1', value '001' of Priority field corresponds to priority value
'2', and so on.

o channel ] Dits as defined in Clause 8.1.4A of [6, TS 38.214].

su

- Number of subchannels —[ log, N

- Resource reservation period - log, N ISV prod | bits as defined in Clause 8.1.4A of [6, TS 38.214], where N SV oo

is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter
sl-MultiReserveResource is configured; 0 bit otherwise.

- Resource selection window location — 2 ( 10+/ log,(10-2") ]) bits as defined in Clause 8.1.4A of [6, TS
38.214], where 1 is defined in Table 4.2-1 of Clause 4.2 of [4, TS 38.211].

- Resource set type — 1 bit, where value 0 indicates a request for inter-UE coordination information providing
preferred resource set and value 1 indicates a request for inter-UE coordination information providing non-
preferred resource set, if higher layer parameter sI-DetermineResourceType is configured to 'ueb'; otherwise, 0
bit.

- Padding bits.

For operation in a same resource pool, zeros shall be appended to SCI format 2-C of which 'Providing/Requesting
indicator' field is set to 1 until the payload size equals that of SCI format 2-C of which 'Providing/Requesting indicator’
field is set to 0.

8.4.2 CRC attachment

CRC attachment is performed according to clause 7.3.2 except that scrambling is not performed.

8.4.3 Channel coding

Channel coding is performed according to clause 7.3.3.

8.4.4 Rate Matching

For 2"-stage SCI transmission on PSSCH with SL-SCH, the number of coded modulation symbols generated for 2"-
stage SCI transmission prior to duplication for the 2nd layer if present, denoted as Qg ,, is determined as follows:

N PSSCH_q

, ) + [ . iCsIez symbol
Qi =min! SC”QS;S”IL Pt 1 ra S M (1) Ty
: 1=0

m

where
Og; , is the number of the 2™-stage SCI bits

- Ly, is the number of CRC bits for the 2"-stage SCI, which is 24 bits.

- Bifcfslezt is indicated in the corresponding 1*-stage SCI.

PSSCH
M

s (l) is the scheduled bandwidth of PSSCH transmission, expressed as a number of subcarriers.

- Mfcs ceH (l ) is the number of subcarriers in OFDM symbol | that carry PSCCH and PSCCH DMRS associated
with the PSSCH transmission.

- M3"%(1) is the number of resource elements that can be used for transmission of the 2-stage SCI in OFDM

symbol [, for [=0,1,2 --~,N§;S,fbcolf—1 and for Ngiﬁf:Nﬁ';mb—NﬁffH, in PSSCH transmission, where

N z;’mb N z;sb = sl-lengthSymbols - 2, where sl-lengthSymbols is the number of sidelink symbols within the slot
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provided by higher layers as defined in [6, TS 38.214]. If higher layer parameter sI-PSFCH-Period = 2 or 4,
N PSFCH _ 3 if "PSFCH overhead indication" field of SCI format 1-A indicates "1",and N PSECH _ 0 otherwise.

symb symb

If higher layer parameter sl-PSFCH-Period = 0, N f;fniCH:O. If higher layer parameter sl-PSFCH-Period is 1,
PSFCH

N symb = 3

MSCIZ(I) — MPSSCH(I) _ MPSCCH (l)

sc sc

-y is the number of vacant resource elements in the resource block to which the last coded symbol of the 2"-stage
SCI belongs.

- R is the coding rate as indicated by "Modulation and coding scheme" field in SCI format 1-A.

-« is configured by higher layer parameter sl-Scaling.

The input bit sequence to rate matching is d,d,d,,d;, -+, dy_,, where N is the number of coded bits.

Rate matching is performed according to Clause 5.4.1 by setting I z;; = 1.

. S scr2  SCI2 _SCI2 _SCI2 scr2
The output bit sequence after rate matching is denoted as g~ *, g7 ", 9> ,g3 - **,Ggsen_,, Where

G2 = Qs o -ana 2 and Qicm is modulation order of the 2"-stage SCI. A UE is not expected to haveG>“! > 4096.

8.4.5 Multiplexing of coded 2"-stage SCI bits to PSSCH

The coded 2™-stage SCI bits are multiplexed onto PSSCH according to the procedures in Clause 8.2.1.
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