ETS| TS 138 306 V17.7.0 (2024-02)

& >3

TECHNICAL SPECIFICATION

5G;
NR;
User Equipment (UE) radio access capabilities
(3GPP TS 38.306 version 17.7.0 Release 17)

H°56

A GLOBAL INITIATIVE


https://standards.iteh.ai/catalog/standards/etsi/f80a8835-8132-468c-b149-23762166f324/etsi-ts-138-306-v17-7-0-2024-02

3GPP TS 38.306 version 17.7.0 Release 17 1 ETSI TS 138 306 V17.7.0 (2024-02)

Reference
RTS/TSGR-0238306vh70

Keywords
5G

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association & but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
https://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fithess for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/f80a8835-8132-468c-b149-23762166f324/etsi-ts-138-306-v17-7-0-2024-02

3GPP TS 38.306 version 17.7.0 Release 17 2 ETSI TS 138 306 V17.7.0 (2024-02)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR searches, has been carried out by ETSI. No guarantee can be given as to the existence of other IPRs not
referenced in ETSI SR 000 314 (or the updates on the ETS| Web server) which are, or may be, or may become,
essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

The present document may refer to technical specifications or reports using their 3GPP identities. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document "shall", "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/f80a8835-8132-468c-b149-23762166f324/etsi-ts-138-306-v17-7-0-2024-02

3GPP TS 38.306 version 17.7.0 Release 17 3 ETSI TS 138 306 V17.7.0 (2024-02)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
1= 11 o TSRS 6
1 o0 o< TP P URUP PRSPPSO 7
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 7
3 Definitions, symbols and abbreviationS .............cceieeeii e e e 8
31 D= T aT] (0] TP P TR PRTUPTPPURRSI 8
3.2 Y 1210 S 9
3.3 ADDIEVIBLIONS ...ttt bbbt b bt a et ee e e sh e e b e bt e he e s e e e e besh e eb e e Rt e Rt e e e R e bt sheebeeneenrennen 9
4 UE radio access Capability PAraMELENS. ........ccoiviieiiiiiriesieete et 10
4.1 SUPPOIEA MEX TBLATELE .......eveueevereeeeterte ettt sttt st b et b e s et eb e e et bt s b et e bt b e e e bt e et b e sb et ebe s b et ebenbe e e 10
41.1 (€71 TSP 10
4.1.2 Supported Max data rale fOr DLIUL ........cccciiieiriieeeeseeesie ettt st b e e b e seene 10
4.1.3 Yoo TSP 11
4.1.4 Total layer 2 DUFfer SIZE FOF DL/UL ......ooeeiee ettt et e a st et e e naesnaesneas 11
4.15 Supported Max data rate fOr SL ..........ccueeieiieiice e et e st re e reeneeneeenes 12
4.1.6 Total layer 2 buffer SIZEFOr NR SL ......oceeieeee ettt e esraesraenneas 12
4.2 UE Capability ParamELErS......cceiiecieciisie et sie e s st e st sts e s e e sseeste e teeateestessaessaesseesteensesneesneesseesseansennsenns 13
421 11 d0o [0 (o] o FOO ST OR U PRURTURURPRRIN 13
4.2.2 GENEIEl PAIAIMELEL'S ... ...ttt ettt sttt sttt st b b e bt b s ekt e b st eb e sb e s e e bt eb e se e b e e b e se e bt eb e e eb e sb e e et e nbeneebenbennenea 15
423 SDAP PArBIMELENS ...ttt ettt sttt ettt ae e bt e b e e abeeaeesaeesaeeshe e st eaeeeaeeemeeeaeeebeesbeesbeeseeneeenns 18
424 PD CP PAIAIMELELS. ......cetieteeteeie ettt ettt ettt ettt ae e beesbe e s be e be s aeesaeesaeesaeasbeanseembeemseeseenbeesbeesbeeaseenseennesnes 19
4.2.5 I O 0= 0 1= (= £ T TSP SS O RTUTPRPRURURURTN 22
4.2.6 IMALC PBIBIMELENS. ...ttt sttt ettt r et h et e e e s et R e s bt b e e e e e e e e e R e e Rt sb e eR e et e s s e neenenbeereebe e e ennenreas 23
4.2.7 PhySICal [QYEI PAIEIMELEIS ...ttt b et b e et b e et b e e et b et e b e bbb 28
4271 BandCombinatiONLiSt PAraMELErS.......c.ccueiieieeiiesie e see st et e st te e te e srae e e steesreeaeeneesneesseenseensenns 28
4.2.7.2 2T TaT0 [N R T = T (= USSR 36
4.2.7.2a SharedSpectrumChACCESSParamsPErBand ............cccoieeiieiie et e e te e e 89
4.2.7.2b FR2-2-AcCeSSParamsPerBaNG. ........c.cooiriiiiiiiineeie ettt sb e 95
4.2.7.3 CA-Parameter SEUTRA ..ottt sttt et bbb et b b e st b et en e ebe st eneesenaenennis 99
4274 CA-PAramEtEr SINR ...ttt e st e bt et e e et eaeesaeesbeesbeeabeensesneesaeesaeesaeenneenreens 100
4.2.75 FeatureSetDOWNIINK PAIAMELET'S ........c.ciuiieiitirieirt sttt b bbb b b 132
4.2.7.6 FeatureSetDOWNIiNKPEr CC PAraMELET'S .......couerueirierieieiesieeeie ettt sbe e 139
4.2.7.7 FeatureSetUPIiNK PAraMELENS........ooiuierieiet et b et nne 145
4.2.7.8 FeatureSetUpliNKPer CC ParaMELENS..........oouiiriiieirieeesie ettt st 157
4279 IMRD C-Pal@MELEI'S ... ettt ettt ettt sttt st e bttt e b e eaeesae e s beeabeebeemeesaeesaeeaaeebeenbeensesneesaeesreas 161
4.2.7.10 e 0 1= 1010 [ PSS 165
42711 Other PHY ParaMELErS........ceiieieeie et eiesie st e s ee s e ste s s e st esae e te e e esaessaesseesseesseeseeneesneesneesseensennsenns 180
4.2.7.12 NRD C-PAr@MELErS.......eitiieeiriiiet ittt b et se s be e e st be st e st s be s e st s bensenesbestenesbenseneees 183
42713 Carrier AggregatioNVar TANT ..........c.cccuieieiieseesee st ese e ree e seese et e e e e e e saessaesseesreesseesseenseenseensenneessenns 185
4.2.7.14 Phy-Parameter sShar ed0eCtr UMCHACCESS. ... .ocvi et ste e et e st et eeesnaesneas 186
4.2.8 Yoo TR 188
429 1= A o [\ o] ] o V= T 07 =SS 189
4.2.9a MeasANAM ObParameterSIMRDC ...........oouiiieierese ettt ettt se e e e e seesteeseeseeneeneeneenes 199
4.2.10 INTEN-RAT PAIAIMELEIS. ......ooiiiiie e s s e e e e s e e e sae e reene e 202
4.2.10.1 Y40 o TSR 202
4.2.10.2 Y40 o TR 202
4211 Yo Lo TSR 202
4212 Yoo TR 202
4.2.13 Y IS = = 1= = ST 202
4.2.14 O o101 = g OSSPSR 203
4.2.15 A ParBMELENS.....c.cetiieeieetiitieeteste ettt ettt b et ae st et se st et e st b et e st be b et e b e e e seebe e e st e benteneebeneeneene 203
42151 MaNAEEOrY TAB-MT FEALUIES .....cce ittt sttt s sttt st ettt ns 203

ETSI


https://standards.iteh.ai/catalog/standards/etsi/f80a8835-8132-468c-b149-23762166f324/etsi-ts-138-306-v17-7-0-2024-02

3GPP TS 38.306 version 17.7.0 Release 17 4 ETSI TS 138 306 V17.7.0 (2024-02)

4.2.15.2 GENETAl PAIaAIMELELS ...ttt ettt e e et e e s ettt e e e et et e s esaaeessbaeessssbaeesasseeessabasesssabeeessanrenessarenas 209
4.2.15.3 S B ANl o= = 1151 £ PR 209
42154 DO o = 015 (< £ TR 209
4.2.155 BAP PalamMELElS ... ..o ——————— 209
4.2.15.6 Y N O === 1 4 1= (= T 210
4.2.15.7 PhySiCal |QYEr PAramELENS. .......cccveiueeieeeecee st ettt e e e s e e te et e s aeseesae e seenteeneeesaesreenseesseenseeseeneeenes 210
42.15.7.1 BaNONR ParaMELErS........cecueeieciiee ettt ettt e st e e e esteete e eesseesseesse e teenseeneennaesraenneas 210
4.2.15.7.2 L 1 = 0 USSR 211
4.2.15.8 M easANAM ObParamMELErS Par@MELEr'S .........uviiieiee ettt s e s st e e s e sate s s s eareea s sbaeeeean 213
4.2.15.9 Y LR B B L O o= =01 1< (< £ P 213
4.2.15.10 N R DI = =010 (= £ T 213
4.2.16 S0 (S T 0] R =1 1.01= (= ST 214
4.2.16.1 Sidelink ParameELterS TN NR .......viii ettt e e e et e e e e e e s s b e e s s st e e s s eabeessbaeessabeeeseesreeessarenas 214
42.16.11 SIdeliNK GENEIal ParaMELErS .......co ettt e et e s et e e e s e aa e e s st e e e s seseessssseesssrrneesan 214
4.2.16.1.2 SIAEliNK PDCP ParaMELEr'S. ... ...ciiieeeeeeiteieeeeee e s eteee e s st e s ettt s s s eaaeessebeessessaesssabeeessssbessssssnessssseeesan 214
4.2.16.1.3 SIAEINK RLC PAraMELErS .......ceeiiiieeee ettt ee s e et e s ete e e s s e e e s s st e e s seaaseessabeeessasbesssssnessssrneesan 214
4216.1.4 L0 (< T VA O o= =0 1< (< £ T 215
4.2.16.1.5 (@11 B e o 07 =011 = 215
4.2.16.1.6 BandS el iNK ParamELEr'S........coooiueii et e ettt e e e et e s s ebae e s s sabe e s s ebtesssnaeessssbeeesenbeeessnes 216
42.16.1.7 BandCombinationListSdelinkKEUTRA-NR Parameters.........ccoouvviiiveieiiieiecesiee e eeeeee s seeesessvee e 225
4.2.16.2 Sidelink ParameterS N E-UTRA ...ttt e s et e s ebe e e s e saae e s s anbeeesssreeessareeas 228
42.16.2.1 BandS deLinKEUTRA PAraMELErS........c.ccveiieriieiesiieseeseeseesteesteetesseesseesseesseesseessessssnssssesssesssenns 229
4.2.17 SON PAIAIMELES. ...c.eeiveeteeeeire sttt ettt r bt et e e e e e sa e R e s Rt e b e e ee e s e sese e e E e s b e eheeae e s ese e s e s e nresneereennennennen 229
4.2.18 UE-based performance measurement ParamELErS. ........ooue et 230
4.2.19 High SPEEA PAIAIMELEN'S.......couieeiiiteeee ettt bbbt b bt b et b bbb 231
4.2.20 Application layer Measurement ParaMELErS. ... ..o it b b e 232
4.2.21 REACED PArAIMELEN'S. ... etttk b ek b b a bt b et bbbt b s b e e et b et neebe b e 232
42211 Definition of REACEP UE ..ottt et b e et b e 232
4.2.21.2 LT gTC = = =0 1= (= £ S PS 233
4.2.21.3 [ DO 0= =11 (= £ TP 233
42214 R I O 7= = 1101 (= £ SRR PP 233
42215 Y ES-= AN g0 (1Y Koo = 0 1 (< 234
4.2.21.6 PhySiCal |QYer ParamELENS. .......cccveiieieeeeceeste e e e e et teeste e e seesae e seenteeseeesaesreenseesseeseeseeneeenes 234
4.2.21.6.1 BANANR PAraMELELS......c.eeeeteiieiete sttt sttt sttt sttt bbb bt b et bt bt b et e b b 234
5 Optional features without UE radio access capability parameters..........ccccvvveeeveeceveceese e, 234
51 PWiSteatiresstandards/etsifR0a8835:8.1.32-468¢0-0 14923762 1.661324/ets1-15= 1 3R 306w ] 7! 234
52 UE FECEIVET TEAIUIMNES......cei it ieeeeee et e e ettt e e ettt e e e ettt e e e et e e e s saeeaseabeeessaseeessasseeessabeeesssseessasanessasteeesssssnessssbenesan 234
5.3 R O oo ][ a1= o 1] 0] o S 235
5.4 (@ (g1 G == U (- 235
55 R (S T L == (0 1= 236
5.6 RRM MEASUrEMENT FEALUIMNES .......eiiieeeie i cttiee ettt eteee ettt e e e et e e e e ae e e s sba e e s e sbb e s e sesbaeessabesassabbeeesestesessssenessasbenesan 236
5.7 I =100 IS O N R == (U < 237
58 EXIENAEA DRX FEBLUIES......ccoieeeieieeeee ettt et e e st e e e et e e et e e s s ebaeeeesabeeesesaessssasasssabaeesesssesssssenessssbenasan 237
59 SIAEliNK REIQY FEALUMES.........oueitieeeciet ettt bbbt b et b bbb 237
5.10 IMIBS FEAIUIES......eeeeee ettt ettt ettt e e et e e e ettt e s s eaae e e s s ateeeseasbee s s sseeessabeeesaaseesssseaesssenessenseeessaseneessabenasan 238
6 Conditionally mandatory features without UE radio access capability parameters........ccccovveevennenee. 239
7 20 o PR 239
8 UE Capability CONSITAINTS. ......eiveeieiieeiesie ettt e e ste e e ste e esee s s eseeseesneeeeseeeneeseensesseensessens 239
Annex A (nor mative): Differentiation of capabilities...........ccocviiiriiiniiecee e 241
A.1l: TDD/FDD differentiation of capabilitiesin TDD-FDD CA ......cccccoiiiiieere e 241
A.2: FRUFR2 differentiation of capabilitiesin FRLI-FR2 CA .......cooi e e 242
A.3: TDD/FDD differentiation of capabilitiesfor SIdelink .............cccovvieiiiicie i 243
A.4: Sidelink capabilities applicable to Uuand PC5 ..o 244
A.5. Generd differentiation of capabilitiesin Crass-Carrier Operation...........ccoeeeeveeeeceseeceseevee e s 247

ETSI


https://standards.iteh.ai/catalog/standards/etsi/f80a8835-8132-468c-b149-23762166f324/etsi-ts-138-306-v17-7-0-2024-02

3GPP TS 38.306 version 17.7.0 Release 17 5 ETSI TS 138 306 V17.7.0 (2024-02)

Annex B (informative): UE capability indication for UE capabilitieswith both FDD/TDD and

FRUFR2 differ entiationsS .......cccooveieerirenise s 249
Annex C (informative): ChangE hiStOrY .....ccuioui e e e 251
L 1S 0] Y 258

ETSI


https://standards.iteh.ai/catalog/standards/etsi/f80a8835-8132-468c-b149-23762166f324/etsi-ts-138-306-v17-7-0-2024-02

3GPP TS 38.306 version 17.7.0 Release 17 6 ETSI TS 138 306 V17.7.0 (2024-02)

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 thefirst 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 isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document defines the NR UE Radio Access Capability Parameters.

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 aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference 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]
(2]

(3]

[4]

[5]
(6]
[7]

(8]

[9]

[10]
[11]
[12]
[13]
[14]

[15]

[16]
[17]

[18]

[19]

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception Part 1: Range 1
Standalone’.

3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception Part 2: Range 2
Standalone”.

3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception Part 3: Range 1
and Range 2 Interworking operation with other radios'.

3GPP TS 38.133: "NR; Requirements for support of radio resource management”.
3GPP TS 38.211: "NR; Physical channels and modulation”.

3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR Multi-
connectivity".

3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.
3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification”.
3GPP TS 38.212: "NR; Multiplexing and channel coding”.

3GPP TS 38.213: "NR; Physical layer procedures for control”.

3GPP TS 38.214: "NR; Physical layer procedures for data’.

3GPP TS 38.215: "NR; Physical layer measurements”.

3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA) radio transmission and
reception”.

3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA) User Equipment (UE)
radio access capabilities’.

3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) specification”.

3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC); Protocol Specification”.

3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception Part 4:
Performance requirements’.

3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures”.
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[20] 3GPP TS 25.306: "UE radio access capahilities'.

[21] 3GPP TS 38.304: "User Equipment (UE) procedures in Idle mode and RRC Inactive state”.

[22] 3GPP TS 37.355: " LTE Positioning Protocol (LPP)".

[23] 3GPP TS 38.340: "NR; Backhaul Adaptation Protocol (BAP) specification”.

[24] 3GPP TR 38.822: "NR; User Equipment (UE) feature list".

[25] 3GPP TS 37.324: "E-UTRA and NR; Service Data Adaptation Protocol (SDAP) specification”

[26] 3GPP TS 38.314: "NR; Layer 2 Measurements'.

[27] 3GPP TS 36.133: "Evolved Universal Terrestrial Radio Access (E-UTRA); Reguirements for
support of radio resource management".

[28] 3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage-2".

[29] 3GPP TS 26.247: "Transparent end-to-end Packet-switched Streaming Service (PSS); Progressive
Download and Dynamic Adaptive Streaming over HTTP (3GP-DASH)".

[30] 3GPP TS 26.114: "I1P Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and
interaction”.

[31] 3GPP TS 26.118: "Virtual Reality (VR) profiles for streaming applications”.

[32] 3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access'.

[33] 3GPP TS 38.401: "NG-RAN; Architecture description".

[34] 3GPP TS 38.101-5: "NR; User Equipment (UE) radio transmission and reception; Part 5; Satellite
access Radio Freguency (RF) and performance requirements’.

[35] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin 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].

Fallback band combination: A Uu band combination that would result from another Uu band combination (parent
band combination) by releasing at least one SCell or uplink configuration of SCell, or SCG, or SUL. A PC5 band
combination that would result from another PC5 band combination (parent band combination) by releasing at |east one
sidelink carrier. An intra-band non-contiguous band combination is not considered to be afallback band combination of
an intra-band contiguous band combination. A fallback band combination supports the same channel bandwidth(s) for
each carrier asits parent band combination(s).

Fallback per band feature set: A feature set per band that has same or lower capabilities than the reported capabilities
from the reported feature set per band for a given band.

Fallback per CC feature set: A feature set per CC that has same or lower capabilities than the capabilities of UE (e.g.
supported MIMO layers, BW, modulation order) while keeping the numerology the same from the reported feature set
per CC for agiven carrier per band. The supportedMinBandwidthDL/supportedMinBandwidthUL defines the lower
bound of the bandwidth supported by the UE.

RedCap UE: The UE with reduced capabilities as specified in clause 4.2.21.1.
Switching SCell (sSCell): The SCell configured with cross-carrier scheduling to PCell/PSCell.
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3.2 Symbols

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

MaxDL DataRate: Maximum DL datarate

MaxDLDataRate MN: Maximum DL datarate in the MN

MaxDLDataRate SN: Maximum DL dataratein the SN

MaxULDataRate: Maximum UL datarate

MaxSLtxDataRate: Maximum SL datarate in transmission

MaxSLrxDataRate: Maximum SL datarate in reception
3.3 Abbreviations

ETSI TS 138 306 V17.7.0 (2024-02)

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].

A-CSl
BAP
BC
BPS
BT
CCSs
CMR
CPAC
DAPS
DL
EHC
FS
FSPC
GSO
HSDN
IAB-MT
MAC
MHI
MBS
MCG
MN
MRB
MR-DC
mTRP
MUSIM
NCJT
NCSG
NGSO
NTN
P-Csl
PDCP
QoE
RLC
RTT
SCG
SDAP
SN
sTRP
TRP
ubDC
UL
WLAN

Aperiodic-CS|

Backhaul Adaptation Protocol
Band Combination

Body Proximity Sensing
Bluetooth

Cross Carrier Scheduling

Channel Measurement Resource
Conditional PSCell Addition/Change
Dual Active Protocol Stack
Downlink

Ethernet Header Compression
Feature Set

Feature Set Per Component-carrier
Geosynchronous Orbit

High Speed Dedicated Network
Integrated Access Backhaul Mobile Termination
Medium Access Control

Mobility History Information
Multicast/Broadcast Service
Master Cell Group

Master Node

MBS Radio Bearer

Multi-Radio Dual Connectivity
Multiple TRP

Multi-Universal Subscriber Identity Module
Non-Coherent Joint Transmission
Network Controlled Small Gap
Non-Geosynchronous Orbit
Non-Terrestrial Network

Periodic CSI

Packet Data Convergence Protocol
Quality of Experience

Radio Link Control

Round Trip Time

Secondary Cell Group

Service Data Adaptation Protocol
Secondary Node

Serving TRP

Transmit/Receive Point

Uplink Data Compression

Uplink

Wireless Local Area Network
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4 UE radio access capability parameters

4.1 Supported max data rate

41.1 General

The DL, UL and SL max data rate supported by the UE is calculated by band or band combinations supported by the
UE. A UE supporting NR (NR SA, MR-DC) shall support the calculated DL and UL max datarate defined in 4.1.2. A
UE supporting NR sidelink communication shall support the calculated SL max datarate defined in 4.1.5.

4.1.2 Supported max data rate for DL/UL

For NR, the approximate data rate for a given number of aggregated carriersin aband or band combination is computed
asfollows.

. J ) _ _ NBW(J'),/I 12 _
datarate (in Mbps) = 10°° -Z{vgm QW . f.R -%T—ﬂ-(l—OH M)
j=1 s

wherein

Jisthe number of aggregated component carriersin a band or band combination
Rmax = 948/1024
For thej-th CC,

V(Llia is the maximum number of supported layers given by maxNumber MIMO-LayersPDSCH for downlink
and maximum of maxNumber MIMO-LayersCB-PUSCH and maxNumber MIMO-Layer sNonCB-PUSCH for
uplink.

Q,(n“ is the maximum supported modulation order given by supportedModulationOrderDL for downlink and
supportedModulationOrderUL for uplink.

f ) is the scaling factor given by scalingFactor or scalingFactor-1024QAM-FR1 and can take the values 1,
0.8, 0.75, and 0.4.

# s the numerology (as defined in TS 38.211 [6])

1073
u

T isthe average OFDM symbol duration in a subframe for numerology H e ° 142" Notethat
normal cyclic prefix is assumed.

4 _

NPBF\Qé(j)'“ . . L . B\N(i) . U . .

is the maximum RB allocation in bandwidth with numerology ** , asdefinedin5.3 TS
38.101-1[2], 5.3 TS 38.101-2 [3], and 5.3 TS 38.101-5 [34], where BW' isthe UE supported maximum
bandwidth in the given band or band combination.

OH ) jsthe overhead and takes the following values

0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL

NOTE 1: Only one of the UL or SUL carriers (the one with the higher data rate) is counted for a cell operating
SUL.

NOTE 2: For UL Tx switching between carriers, only the supported MIMO layer combination across carriers that
resultsin the highest combined datarate is counted for the carriersin the supported maximum UL data
rate.
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The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using
the above formulafor each of the supported band or band combinations. For the CCs where UE supports pdsch-
1024QAM-2MIMO-FR1-r17 for the concerned band, data rate shall be derived as maximum what UE would support if
using 1024 QAM (when mes-Table-r17 or mes-TableDCI-1-2-r17 is configured) or 256 QAM.

For single carrier NR SA operation, the UE shall support a data rate for the carrier that is no smaller than the data rate

computed using the above formula, with / = 1 CC and component vL(foers ‘ Q,S{) - 9 isno smaller than 4.

NOTE 3: Asan example, the value 4 in the component above can correspond to vL(ZL)yers =1, Q,(,{) = 4andf¥ =
1.

For EUTRA in case of MR-DC, the approximate data rate for a given number of aggregated carriersin a band or band
combination is computed as follows.

Datarate (in Mbps) = 1072 - Z;TBS].

wherein
Jisthe number of aggregated EUTRA component carriersin MR-DC band combination

TBS; isthe total maximum number of DL-SCH transport block bits received or the total maximum number of
UL-SCH transport block bits transmitted, within a Ims TTI for j-th CC, as derived from TS36.213 [19] based on
the UE supported maximum MIMO layers for the j-th CC, and based on the maximum modulation order for the
j-th CC and number of PRBs based on the bandwidth of the j-th CC according to indicated UE capabilities.

The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using
the above formula for each of the supported band or band combinations.

For MR-DC, the approximate maximum data rate is computed as the sum of the approximate maximum data rates from
NR and EUTRA.

413 Void

4.1.4  Total layer 2 buffer size for DL/UL

Thetotal layer 2 buffer size is defined as the sum of the number of bytes that the UE is capable of storinginthe RLC
transmission windows and RL C reception and reassembly windows and also in PDCP reordering windows for al radio
bearers.

The required total layer 2 buffer sizein MR-DC is the maximum value of the calculated values based on the following
equations;

- MaxULDataRate MN * RLCRTT_MN + MaxULDataRate SN * RLCRTT_SN + MaxDLDataRate SN *
RLCRTT_SN + MaxDLDataRate MN * (RLCRTT_SN + X2/Xn delay + Queuing in SN)

- MaxULDataRate MN * RLCRTT_MN + MaxULDataRate SN * RLCRTT_SN + MaxDLDataRate MN *
RLCRTT_MN + MaxDLDataRate SN * (RLCRTT_MN + X2/Xn delay + Queuing in MN)

Otherwiseit is calculated by MaxDLDataRate * RLC RTT + MaxULDataRate* RLC RTT.
NOTE: Additional L2 buffer required for preprocessing of datais not taken into account in above formula.

Therequired total layer 2 buffer sizeis determined as the maximum total layer 2 buffer size of al the calculated ones
for each band combination and the applicable Feature Set combination in the supported MR-DC or NR band
combinations. The RLC RTT for NR cell group corresponds to the smallest SCS numerology supported in the band
combination and the applicable Feature Set combination.

wherein
X2/Xn delay + Queuingin SN = 25msif SCGisNR, and 55msif SCGisEUTRA
X2/Xn delay + Queuing in MN = 25msif MCG isNR, and 56msif MCG isEUTRA
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RLC RTT for EUTRA cell group = 75ms
RLC RTT for NR cell groupisdefinedin Table 4.1.4-1

Table 4.1.4-1: RLC RTT for NR cell group per SCS

SCS (kHz) RLC RTT (ms)
15KHz 50
30KHz 40
60KHz 30

120KHz 20
480KHz 20
960KHz 20

4.1.5  Supported max data rate for SL

For NR sidelink, the approximate data rate is computed as follows.
N 12
% -(1—0H)

N

datarate (in Mbps) = 107% - vyers - O f * Rinax -

wherein

Rmax = 948/1024,

VLayers 1S the the maximum number of supported layers for sidelink transmission (or reception) given by UE
capability on supporting rank 2 PSSCH transmission and rankTwoReception,

Q. isthe maximum supported modulation order between 6 or 8 given by sl-Tx-256QAM and sl-Rx-256QAM,
f isthe scaling factor for sidelink transmission and reception given by scalingFactor TxSdelink and
scalingFactor RxSidelink respectively, as specified in TS 36.331 [17] and TS 38.331 [9], and can take the
values1, 0.8, 0.75, and 0.4.

4 isthe numerology (asdefined in TS 38.211 [6])

1073

14.2¢

TS” isthe average OFDM symbol duration in a subframe for numerology # ,i.e. T = Note that

normal cyclic prefix is assumed.

NJ# is the maximum possible RB allocation in bandwidth BW for PSSCH, where BW is the UE supported
maximum bandwidth in the given band or band combination,

OH isthe overhead and takes the following values

0.217, for frequency range FR1 for SL
0.25, for frequency range FR2 for SL

4.1.6 Total layer 2 buffer size for NR SL

Thetotal layer 2 buffer size for NR sidelink communication is defined as the sum of the number of bytes that the UE is
capable of storing in the RLC transmission windows and RL C reception and reassembly windows and also in PDCP
reordering windows for all radio bearers for NR sidelink communication.

The required total layer 2 buffer size for NR sidelink communication is the maximum value of the calculated values
based on the following equations:

MaxSLtxDataRate * RLC RTT + MaxSLrxDataRate* RLC RTT.
NOTE: Additional L2 buffer required for preprocessing of datais not taken into account in above formula.

Therequired total layer 2 buffer size for NR sidelink communication is determined as the maximum total layer 2 buffer
size of all the calculated ones for each band combination and the applicable Feature Set combination in the supported
NR sidelink band combinations. The RLC RTT for NR sidelink communication corresponds to the smallest SCS
numerology supported in the band combination and the applicable Feature Set combination.

wherein
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RLC RTT for NR sidelink communication is defined in Table 4.1.6-1

Table 4.1.6-1: RLC RTT for NR sidelink communication per SCS

SCS (kHz) RLC RTT (ms)
15KHz 200
30KHz 100
60KHz 50

120KHz 25

4.2 UE Capability Parameters

421 Introduction

The following clauses define the UE radio access capability parameters. Only parameters for which thereisthe
possibility for UEsto signal different values are considered as UE radio access capability parameters. Therefore,
mandatory features without capability parameters that are the same for all UEs are not listed here.

The network needs to respect the signalled UE radio access capability parameters when configuring the UE and when
scheduling the UE.

For capabilities that required to be set consistently for all FDD-FR1 bands (i.e. capabilities that are supposed to be per
UE), the UE shall also set capability values for all SUL bands with same values for FDD-FR1 bandsif SUL band is
supported by the UE.

The UE may support different functionalities between FDD and TDD, and/or between FR1 and FR2. The UE shall
indicate the UE capabilities as follows. In the table of UE capability parameter in subsequent clauses, "Yes' in the
column by "FDD-TDD DIFF* and "FR1-FR2 DIFF" indicates the UE capability field can have a different value for
between FDD and TDD or between FR1 and FR2 and "No" indicates if it cannot. "(Incl FR2-2 DIFF)" in the column by
"FR1-FR2 DIFF" indicates the UE capability field can have a different value for between FR2-1 and FR2-2. Regarding
to the per UE capabilities that are FDD/TDD differentiated(i.e. capabilitiesindicated as"Yes" in the column by "FDD-
TDD DIFF"), the corresponding capabilities indicated by the FDD capability is applied to SUL if SUL band is
supported by the UE. "FD" in the column indicates to refer the associated field description. "FR1 only" or "FR2 only" in
the column indicates the associated feature is only supported in FR1 or FR2 and "TDD only" indicates the associated
feature is only supported in TDD and not applicable to SUL carriers. "N/A" in the column indicates it is not applicable
to the feature (e,g. the signalling supports the UE to have different values between FDD and TDD or between FR1 and
FR2).

1> set all fields of UE-NR/MRDC-Capability except fdd-Add-UE-NR/MRDC/Sidelink-Capabilities, tdd-Add-UE-
NR/MRDC/Sidelink-Capabilities, fr1-Add-UE-NR/M RDC-Capabilities and fr2-Add-UE-NR/MRDC-
Capabilities, to include the values applicable for all duplex mode(s) and frequency range(s) that the UE supports;

1> if UE supports both FDD (or SUL) and TDD and if (some of) the UE capability fields have a different value for
FDD (or SUL) and TDD

2> if for FDD (and, if the UE supports SUL, for SUL), the UE supports additional functionality compared to
what isindicated by the previous fields of UE-NR/MRDC-Capability/SidelinkParameters:

3> include field fdd-Add-UE-NR/MRDC/Sidelink-Capabilities and set it to include fields reflecting the
additional functionality applicable for FDD;

2> if for TDD, the UE supports additional functionality compared to what isindicated by the previous fields of
UE-NR/MRDC-Capability/SidelinkParameters:

3> include field tdd-Add-UE-NR/MRDC/Sidelink-Capabilities and set it to include fields reflecting the
additional functionality applicable for TDD;

1> if UE supports both FR1 and FR2 and if (some of) the UE capability fields have a different value for FR1 and
FR2:

2> if for FR1, the UE supports additional functionality compared to what is indicated by the previous fields of
UE-NR/MRDC-Capability:
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