ETSITS 136 101 v17.5.0 2022-05)

TECHNICAL SPECIFICATION

iTeh STANDARD
Evolved Universal Terrestrial Radio Access (E-UTRA);
User Equipment%%?i%]l g n and reception
(3GPP TS % nﬁé‘i“ elease 17)
ETSI TS 136 101 V17.5.0 (2022-05)
https://standards.iteh.ai/catalog/standards/sist/e7f320a2-

cfal-4812-a205-f7248f034db7/etsi-ts-136-101-v17-5-0-
2022-05

2056

A GLOBAL INITIATIVE



3GPP TS 36.101 version 17.5.0 Release 17 1 ETSI TS 136 101 V17.5.0 (2022-05)

Reference
RTS/TSGR-0436101vh50

Keywords
LTE

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:
http://www.etsi.org/standards-search

The present document may be madel availablé in electronic versions and/orin 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 contentsshetween-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'eurrent status-of this and_othef ETSI dacuments 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/CommiteeSupporiStaff.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 2022.
All rights reserved.

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 2 ETSI TS 136 101 V17.5.0 (2022-05)

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-member s, 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. 3aGPP™ and LTE™ are trademarks of ET Shregisteredifor the benefit-of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ |ogo is a trademark Of ‘ET Sl 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 the ETSI 3 Generation Partnership Project (3GPP).

The present document may nefer-to-technicall specifi cations or reports using:their 3GPP identities. These shall be
interpreted as being referencesto the corresponding ET S| deliverabl es.

The cross reference between 3GPP and ETSI identities can-be found under http://webapp.etsi.ora/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



3GPP TS 36.101 version 17.5.0 Release 17 3 ETSI TS 136 101 V17.5.0 (2022-05)

Contents
INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LBOA1 NMOTICE ...ttt b et et e e e e st h e Rt e R e R e b e R R e R e e ARt R R R e e e e R n e ns 2
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
0= 11V o PSPPSR 32
1 o0 o< TSP PSP 34
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 34
3 Definitions, symbols and abbreviationsS ............cceeiiiiieii e 34
31 D= T o T] (0] TP PP 34
3.2 Y 1210 OSSR 36
3.3 ADDIEVIBLIONS ...ttt et h e bt e e e se bt sh e b e e heeae e s e e ne e b e sR e eh e e Re e b e b e eb e beeheene e e nre e 39
4 LT 0T - | S SS 41
4.1 Rel ationship between minimum requirements and test reqUireMENtS ..........ccooeerererenenereeeree s 41
4.2 Applicability of MiniMUM FEQUIFEMENTS .......ciiiieiiere ettt b et se b e e b e e b sreneeneas 41
4.3 RV oo FO OSSR SSP 41
4.3A Applicability of minimum requirements (CA, UL-MIMO, ProSe, Dual Connectivity, UE category 0, UE
category M1, UE category M2, UE category 1bis, UE category NB1 and NB2, V2X Communication,
MBMSUE) ..o T B T T T e BB Bttt 41
4.4 RF requirements in later rel@ases il ki di e e e e 43
5 Operating bands and channel arrangement. L. . L L i e 43
51 (T 0T e e SRS 43
5.2 WV OI0.ecteeececeeeecteeeteeeeafae st e s e e steees s e enseesees B teeesa@unkenees B eseenseens B iheesesssesssennsesnsesssssseesssenseensensesseessenssees 43
5.3 AV/oT's I B X B>« B 8 L0 B0 B 08 0 B, VS B K vl § 10« [ 15 43
54 RV oo FO OSSOSO 43
55 (@01 = 1] o 8 = a0 [ SRS 43
5.5A Operating bandsfor CA ... ..ol bl DL L Y e e a e, 46
5.5B Operating bandsifon UL-MIMOrds. itch.ai/catalog/standarda/siat/e i3 200 n e, 67
5.5C Operating bands for Dual (CONMECH VITY. 4 260024 ey Fyuerb vt erbienede ddenae bbb arirelFury sk diseesneeseeesseessessessesssesssnnsenes 67
5.5D Operating DANAS FOr PrOSE.......cuiciieiectieiee s £330 406y aeereesseenseesseessesssesseesseesseesseansessssssssseesseessesnsenssessssssenssees 70
5.5E Operating bands for UE category 0, UE category M1 and M2 and UE category 1bis.........ccccccvevvecnvinrnennen. 71
5.5F Operating bands for category NBL and NB2...........cccoriiiirenieieeseeee et 71
5.5G Operating bands for V2X COMMUNICALION. ........coveiiirieiie ettt sttt se et sb et sb e 72
5.6 (01720107 I 7= 110 11 o 110 PSSP 73
56.1 Channel bandwidths per operating bBand.............cccoiiiiiiiin e 74
5.6A Channel bandWidth FOr CA ... ..ottt ae et et e tesaesaeeneeneeneeneas 77
5.6A.1 Channel bandwidths per operating band fOor CA ..o 79
5.6B Channel bandwidth fOr UL-MIMO .......coiiiiiiiieeniene ettt 195
5.6B.1 Yoo TSR 195
5.6C Channel bandwidth for Dual CONNECLIVILY .........cceeiieiieiecie et e et ee e e 195
5.6C.1 Yo Lo TSRS 195
5.6D Channel bandWidth FOr PrOSE...........ooiiiiiee e n et s s ne e 195
5.6D.1 Channel bandwidths per operating band for ProSe..........c.cciiieiiien e 195
5.6F Channel bandwidth for category NBL and NB2.........c..coiiiiiniiee s 196
5.6G Channel bandwidth for V2X COmMMUNICALION..........ciiiieieeieseseee e st e e e 197
5.6G.1 Channel bandwidths per operating band for V2X CommuniCation.............ccoveeeierenerenene e 197
5.7 ChannEl @ITBNGEMENT........cuiiei ettt bbb bt b e e bt b e e st b et et e b e bt 199
571 CRANNEL SPACING ... veveueete sttt ettt et b e et b e et b e s e et b e s e et e b e s b et e b e seeaeeb e s e e st et e nb et ebe b e e 199
5.7.1A Channel SPACING FOF CA ...ttt e te e s e sae e saeeseeneeenaeeseenteenseeneeeneesreesneas 199
5.7.1F Channel spacing for category NBL and NB2..........cccooiiiieiieiieiecie et e et nae e sneas 200
572 CREINNEL TASLEL ...ttt bbbt b s et e s e e e e b e s b e sh e e b e eaeeh e e e e b e abesaeebe e e entennens 200
5.7.2A ChannEl FASLEN FOIr CA ...ttt b e bbb s e b e s bt sb e e be e e e e e b e sbesbesresbeennenteseen 200
5.7.2F Channel raster for category NBL and NB2.........cooiioiiiiicie e seete e see et sae e e snees 200
5.7.3 Carrier frequency and EARFCN........oooiiicece ettt s e e s ne e te e teeseenaennaesnaesneas 200
5.7.3F Carrier frequency and EARFCN for category NB1 and NB2..........cccociiirriinincienineese e 203

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 4 ETSI TS 136 101 V17.5.0 (2022-05)

574 TX-RX freQUENCY SEPAIELHION .....ccvieeiiiteieeeet ettt sttt b e e bt sb e e bt b e et e sb e e ebesbennene s 204
5.7.4A TX-RX frequency Separation fOr CA ..ot 204
5.7.4E TX-RX freguency separation for category ML and M2.........cccovieinineenineeseeeesesee s 205
5.7.4F TX-RX freguency separation for category NBL and NB2..........ccccceiiiiiininieininesieseeeseseeese s 205
6 R A L e g = o ok PSSR 205
6.1 LT 1 | SRS SRTTR 205
6.2 QLI 0S 10 0 = S S 205
6.2.1 Yoo TR 205
6.2.2 UE MaXi MUIM OULPUL POV .......eviuetitinieterteseesessesesessese e sie s se bbbt be st sbe s e st sbe s esesbe b se st e e enesbenneneens 205
6.2.2A UE maximum OULPUL POWES FOF CA ...ttt 208
6.2.2B UE maximum output POWEY FOr UL-MIMO ......cooiiiiiiieiriiieeseiese et 213
6.2.2C Yoo TSR 216
6.2.2D UE maxi mum OULPUL POWES FOF PIOSE.......ccuiieuiriiieiiriiieise ettt 216
6.2.2E UE maximum output power for Category M1 and M2 UE...........ccccoiiiiinininneese e 216
6.2.2F UE maximum output power for category NBL and NB2..........cccoooveiieiieiicie e eree e see e 217
6.2.2G UE maximum output power for V2X COmMMUNICALION.........ccceieeieeeiereeeetese e seeseesaeesseesreesesseessens 218
6.2.3 UE maximum output power for modulation / channel bandwidth............cccccvvenieiieicecce e, 220
6.2.3A UE Maximum Output power for modulation / channel bandwidth for CA ..o, 221
6.2.3B UE maximum output power for modulation / channel bandwidth for UL-MIMO .........cccovviviieneeninnns 226
6.2.3D UE maximum output power for modulation / channel bandwidth for ProSe...........cccocovevviivicvicenieniens 226
6.2.3E UE maximum output power for modulation / channel bandwidth for category M1 and M2.................... 227
6.2.3F UE maximum output power for modulation / channel bandwidth for category NB1 and NB2................ 229
6.2.3G UE maximum output power for modulation / channel bandwidth for V2X Communication................... 229
6.2.3G.1 MPR fOr POWEY ClaSS,3, M/ 2X, UE v pesres e seeerxme cxsmrrns e eesaessomrens cxmreac s eessesssssessesseesesneensesssssessesssssesneenseses 229
6.2.3G.2 MPR for Power class 2 V2X UE. ...t e i i ettt 231
6.2.4 UE maximum output power with additional reqUIiremMENTS..........cccuveeerieriieiece e 231
6.2.4A UE maximum output power with additional requirementSor CA ........cccoveereeceeievese e 250
6.2.4A.1 A-MPRTOr CA_NS 01 for CA e 252
6.2.4A.2 A-MPRfOr CA_NS 02 fOr CA_TC ..o ireeee i Bereeeee s ke ettt sseeesesse s sessessesessessenessas 253
6.2.4A.3 A-MPR for CA_NS 03farCA LCL L e i o Ll b 253
6.2.4A.4 A-MPRFON CA_ NS D4ttt ettt ket st e e e be s be e s be s nesbesbeneens 254
6.2.4A.5 A-MPR fOr CA_NS 05 fOr CA_B8C ....ouiveeeeeeeeeeeeeeeeeeeeeeeesseesesesesssssesesssssessesssssssssasssssssssssnsssssssessens 257
6.2.4A.6 A-MPR for CA_NS.106.2.L. Lo Lo 0L L L L L ez 258
6.2.4A.7 A-MPR fort CA/NS 107zcds.telhai/catalog/standards/sista Ll 2008 2ae e, 259
6.2.4A.8 A-MPR for:-CAUNS 08.()4.. £ 704 Q402 by ot vt e ddoa b ain L 7 i B el 260
6.2.4A.9 LYoo e TR 261
6.2.4A.10 A-MPR FOF CA_NS 10.....ouiieececeeeeeeeeeeeesseeesesesseesesssssesssssesssesssssasssssssessssssssssssssssssasssssassssssssesssssssens 261
6.2.4B UE maximum output power with additional requirements for UL-MIMO..........ccocvvievieeneeieecesieninns 266
6.2.4D UE maximum output power with additional requirements for ProSe.........cccevvvce e veeveesc e 266
6.2.4E UE maximum output power with additional requirements for category M1 and M2 UE...........ccco..... 266
6.2.4F UE maximum output power with additional requirements for category NB1 and NB2 UE..................... 277
6.2.4G UE maximum output power with additional requirements for V2X Communication.............ccccccvvevennnnne 277
6.2.5 Configured tranSMITIEA POWET .........oovciieriee ettt sttt bbbt b et b e ne e 279
6.2.5A Configured transmitted POWET TOF CA ..ot 316
6.2.5B Configured transmitted POWer fTOr UL-MIMO ......cccoiiiiiiiiieieieeee et 319
6.2.5C Configured transmitted power for Dual CONNECLIVITY.........cceiiiriiiierne e 320
6.2.5D Configured transmitted POWET TOF PrOSE.........oieiiiieeeie e 321
6.2.5F Configured transmitted Power for category NBL and NB2..........cccooeiiiiiiniinenneseeee e 323
6.2.5G Configured transmitted power for V2X COMMUNICELION .........cccuevierieeiieeseeseeseeeseeeeesseesseesseesseessesnsessens 324
6.3 L@ 011 01 10 1Y 0 1Y =10 T o= 328
6.3.1 720 L ) OSSPSR 328
6.3.2 MINEMUM QUEPUL POWET .....eeveeieieeesieeseeeteesteestesseesseesseesseesseesssssessssesseesseessesssesssesssssseesseessssnssssessseessennsenns 328
6.3.2.1 MiNEMUM FEQUITEIMENT .....veeeieeie et et te e ae st e s e e s reeseeeeesseeeseesse e seenseenseensesseesennsennsenneennes 328
6.3.2A UE Minimum OULPUL POWEK TOF CA ...ttt es e sttt e s e saaesseesteenaeenneeneesneenseenseens 328
6.3.2A.1 MinimUum requIireMENt TOF CA ...ttt e et b e b 328
6.3.2B UE Minimum output pOWEr FOr UL-MIMO .......ccoiiiiiieiriiieeneieese et 328
6.3.2B.1 MINTMUM FEQUITEMENT ...ttt sttt b ettt b et b e bbbt b b et b e b 329
6.3.2C Yoo TR 329
6.3.2D UE Minimum OULPUL POWES TOI PrOSE.......ccuiieiiiirieirierie ettt s 329
6.3.2F UE Minimum output power for category NBL and NB2.........cccccuieiiinieiinineineseeee e 329
6.3.2G UE Minimum output power for V2X COMMUNICELION ........cccuveeueiieeeiesreeseesiesiesaeseeseeesseesseessessessesssenns 329

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 5 ETSI TS 136 101 V17.5.0 (2022-05)

6.3.3
6.3.3.1.
6.3.3A
6.3.3A.1
6.3.3B
6.3.3B.1
6.3.3D
6.3.3F
6.3.3G
6.34
6.34.1
6.3.4.2
6.34.2.1
6.3.4.2.2
6.3.4.3
6.3.4.4
6.3.4.5
6.3.4.6
6.3.4.7
6.3.4.8
6.3.4.9
6.3.4.10
6.3.4.11
6.3.4A
6.3.4B
6.3.4D
6.3.4D.1
6.3.4D.2
6.3.4D.3
6.34D.4
6.3.4F
6.3.4F.1
6.3.4F.2
6.3.4G
6.3.4G.1
6.3.5
6.3.5.1
6.3.5.1.1
6.3.5.2
6.3.52.1
6.3.5.3
6.3.53.1
6.3.5A
6.3.5A.1
6.3.5A.1.1
6.3.5A.2
6.3.5A.2.1
6.3.5A.3
6.3.5A.3.1
6.3.5B
6.3.5D
6.3.5D.1
6.3.5E
6.3.5E.1
6.3.5E.2
6.3.5E.3
6.3.5E.3.1
6.3.5F
6.3.5F.1
6.3.5F.2
6.3.5F.3
6.3.5F.3.1

TEANSIMIT OFF POWET ..ottt ettt ettt b bt b b e bt b e bt h e s eb e b e s e bt s b e b eb e sb e e ene e b e n b e e esene e s ens 330
MNTMUM FEQUITEIMENT ...ttt ettt st b bbbt b e s bt bt bt eb e bt sb e se et e b b 330
UE Transmit OFF POWEY FOF CA ...ttt et 330
MinimUum requIireMENt TOF CA ...t bbb ettt b b 330
UE Transmit OFF pOwWer fOr UL-MIMO ......cc.ooiiiiiiiiiieenieeeerie ettt 331
MiNEMUM FEQUITEIMENT ....c.veeieeieeie ettt e st et e e e teste s e e saeesaeesseenseeneeessesseesseesenseenseeneennes 331
Transmit OFF POWES TOF PIOSE......c.uiciiiieiie ettt ettt e st e st e e e e e tesnaesseesreesneenneenseenseans 331
Transmit OFF power for category NBL and NB2..........c.cooeiieiieir e see e e e este e s e e e enae e e 331
Transmit OFF power for V2X COmMMUNICALION. ........cviieieeieesteesie e eeesee e ee e saesaeseesreesseesaeeseenseens 332
ON/OFF TIME MBSK. ..ttt sttt sttt sttt st et e st e b e st e seesesbeseebesbe e ebesbeseenenteneeneas 332
General ON/OFF tiME MASK ....c..eieiieiieeeieeee ettt et ene e e et e 332
PRACH and SRS tIME MESK ......eiuiieieieierierie sttt sttt st et see et ne e eneese e e e ereeneeneenes 333
PRACH TIME MASK .....eeeieieieee ettt sttt et et e e et e beseesbeeneeneeneeneas 333

S R IS 1] 0= 017 S RS 334

Slot / Sub frame boundary time mask for SUDFrame TT ... 336
PUCCH / PUSCH / SRS time mask for subframe TT1 ... 338
Symbol / Subslot boundary time mask for SUDSIOt TT1......cceevieiieiceces e 340
Subslot PUCCH / subslot PUSCH / SRS time mask for SUDSIOt TT1......ccooeiieiiiineniicreeeeeeee 341
Symbol / Slot boundary time mask for IOt TT1......cceiceeieeieece e 344
Slot PUCCH / slot PUSCH / SRS time mask for SIot TT1 ......coeeiiiiieeeeeseeeeee e 345
Consecutive subslot and slot TTI or consecutive subslot and subframe TTI time masK.................... 345
Consecutive subframe and subslot TTI or consecutive slot and subslot TTI time mask..................... 345
Consecutive TTIl and slot TTI or consecutive slot TT1 and TTI time masK........cccevcevevereneeeeneeene 346
ON/OFF time MASK FOr CA ...ttt ettt e e s te s teseesseeneenee e e eeseestesbesneeseeneenseseens 347
ON/OFF time mask for IE-MIMO il b T L A B e 347
ON/OFF time mask for ProSe:. .. i i e 347
GENEral tIME MESK FOI PrOSE ... 1ueas rrressqme s pmmmmerseeg oqmsrare pesseeseensessessessessessessesneeseensessessessessesseeseensenseses 347
PSSS/SSSS timMe Mask ..o e e i b 0 e 348
PSSS/ SSSS/ PSBCH tiME MESK......ccitiriiieiiriiieisieeese ettt e 349
PSSCH / SRS tiMe MaSK- a5« 601 638+ 158 55k e 51000 8 0+ 78478+ et seerestesesrestenessestenesnestessenessessenenns 349
ON/OFF time mask foricategory NB L and NB 2. .. e s 349
General ON/OFF tiME MASK .......oiviiiiiiiieee e e 349
INPRA CH 11ME MASK 4 5r.t 12 st e egn st 15445 524055200 f51 2565101 3450« {00 £330 5012010250180 1 0050100102001 0ereeresbensenensensenenne 350
ON/OFF time mask for W 2X CommUN Cati O, . o s s ny s saepseesgeeneeneensessessessessessesneensensens 350
PSSS/ SSSS /7 PSBCH time mask.. ... e, 351
Power Control &.L-o0 el L L 0 i e s L 0 L s 351
Absolute power tolerance...........ooeee. UL L2l 351
MINTMUM FEOUITEMENTS ...ttt ettt ettt b e ettt bbbt eb e e et eb e s b e e ebesbenneneas 351
REIALTIVE POWEY TOIEIANCE. .....cviieeeeeiieieie sttt sttt e st e be e et e e e e see e e seesbesaeeneeneeneenes 352
MiNIMUM FEQUITEIMENES ......eeteeieeieeteseesee st e steeste et e e e s e s e e te e e e tessaesseesreesseesseenseenseeneessaesseessnns 352
Aqggregate POWEr CONLIOI TOIEFAINCE .......ccvveiieeieee e ceeste e e ete s et e e tesae e e sre e reenaeenaensaesreesnees 353
MiNEMUM FEQUITEIMENT .......eeeteeieee et seeste et e s e s e e st e teesteeseeeesseesseasseeseenteeneensansseessnns 353

POWES CONIOL FOI CA ...ttt et b et bt h et e e et b s bt e b e e it e e e neeebenbesbeene e e et e 353
ADSOIULE POWET TOIEIANCE......ccteceiiceieeie ettt et e te e s e sreesae e teeaeeeseeeaeeneeenseenaesneesneas 353
MiNIMUM FEQUITEIMENES ......eeteeieeeeesee e st e st ste et e e este e e e e e tessaesseesreesseenseenseenseeneessanssansnnns 353
REIELIVE POWES TOIEIANCE. ... .ttt et bbb bbb 354
MINTMUM FEOUITEMENTS ...ttt sttt et se et e ettt s e et b e et b e s e e eb e e e e ebesbeneeneas 354
Aggregate POWEr CONLIOl tOIEIANCE .........urueiriiieirtir ettt bbbt 354
MNTMUM FEQUITEMENTS ...ttt ettt ettt b e et b e et b e et eb e s et ebesee e ebesbenneneas 354

Power CONIOl FOr UL-MIMO .....oiiiiiieeeeeee ettt sttt e st e stesbesaeene e e eneenee 355
POWES CONLIOI FOF PIOSE.....c. ettt sttt se e e e e et e seesbesneene e e eneeses 355
ADSOIULE POWET TOIEIAINCE. .....c.eeeieeiiee ettt et e s e e s e e s ae e seeteeneeeneesnaesreesneas 355
Power control for category ML @ant IM2........oceeciecieeiiiee e se st e et e e e aeesaesaesreesneenseenseens 355
ADSOIULE POWET TOIEIANCE......eeticeieeiece ettt ettt e te e s e sreesaeesteeaseenseeaeenseenteenaesseesneas 355
REGLTIVE POWEY TOIEIAINCE. .......e ittt sttt sttt ettt e bbbt e e e b saeeae e e e e 355
Aqggregate POWEr CONLIOI TOIEFAINCE .......ccuveiieeieeie e et este ettt e eesae e e sne e teenaeenseenaesreesneas 356
MINTMUM FEOQUITEMENT .......eeieieeete ettt sttt b e se b b se bt sb e se st b se st se e e ebesbenneneas 356

Power Control for category NBL and NB2...........ccciiiieininieeninieese et 356
ADSOIULE POWES TOIEIANCE. ..ottt bbbt b et b e r e 357
REI AL VE POWES TOIEIANCE. ... cviiieeetireer bbbt b bbb 357
Aggregate power control tolerance for category NBL and NB2.........c.ccviieininieineneieneseese e 358
MENTMUM FEOUITEITIENL ...ttt ettt sttt b ettt b e bbbt b ettt se et b a e 358

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 6 ETSI TS 136 101 V17.5.0 (2022-05)

6.3.5G Power Control for V2X COMMUNICELION .........coeieiieeieieiee sttt e e e see e seesnesne e e eneenes 358
6.3.5G.1 ADSOIULE POWES TOIEIAINCE. ... ettt bbbt b et b r e 358
6.4 RV oo FO TSSOSOV ORRUPTP 359
6.5 TranSMIt SIGNAl QUBITTY ....veeeeeieireeeete ettt bbbt b bbbt b e bbb 359
6.5.1 S0 (§C gTo Y o TP TP RPN 359
6.5.1A L= 0 (01 LoV A= g o g o] A PR 359
6.5.1B Frequency error FOr UL-IMIMO ...ttt snaessaesneesneesneenseenneens 359
6.5.1D FreqUENCY €ITON FOF PIOSE......cc.ei ettt et e e s e ssaesaeesaesntesneesaeesneenseensenns 359
6.5.1E Frequency error for UE category ML and M2 .........ooiiiie it e et ene e 359
6.5.1F Frequency error for UE category NBL and NB2 .........ccooieiiiiieie et e e e e e 360
6.5.1G Frequency error for V2X COMMUNICALION.........couiieiriiieerieieesieie et n e s 360
6.5.2 Transmit MOAUIELION QUEITITY .........eueiuieeiirieriet ettt b et sn s 360
6521 Error VECIOr MagnitUGE ........c.coiiieieieieeete ettt bbb bbb 361
6.52.11 MNTMUM FEOUITEMENT .......eeeeeeete ettt sttt b e bbbt b st se s b e st b e e ebennenneneas 361
6.5.22 CATTEN TEAKAJE ...ttt h bbb bt bt b e b st e bt eb e st eb e s b neeb e s b e e eb e e b e neeneebeneeneas 361
6.5.2.2.1 MINTMUM FEOUITEMENTS ..ottt sttt sttt et b e sb et b e et eb e s e e e b se e e ebesbeneeneas 362
6.5.2.3 IN-DANA EIMISSIONS ....ccviiieciiiie et ettt r e n et r e r e 362
6.5.2.3.1 MiNIMUM FEQUITEIMENES ... .eeveeieeie et st see st e steesteeee e s e s te e e e e e tessaesseesreesseesseenseenseensensaesseessens 362
6.5.2.4 EVM equalizer SPECIrUM FlalNESS .......ccceiiiiiciiee ettt 363
6.5.24.1 MiNEMUM FEQUITEIMENES ... .eeveeieeieeie e see st e steeste et e e s e s e e e e e e tessaesseesseesseesseenseenseensessansseessens 363
6.5.2A Transmit modulation QUALTLY FOI CA ...t sreesneesneenaeenreens 364
6.5.2A.1 L Lo gV = o (o 1Y/ F="o a1 (o = P 365
6.5.2A.2 Carrier 18aKAGE FOr CA ...ttt ettt b e bt eb e s bt eb e sb e et e b e e ebenbeneeneas 365
6.5.2A.2.1 MNTMUM FEOUITEIMENTS ...ttt ettt sttt et b e et b e s e b et sb e e e st b et et e b b 365
6.5.2A.3 In-band emissioNs ..o T Hee e et L T L e A B e e 365
6.5.2A.3.1 Minimum requirementfor CA ... A 365
6.5.2B Transmit modulation quality fOr UL-MIMO ... ... irmreereereeesieneeesiesieeseseeessesseesse e ssenesnes 368
6.5.2B.1 Error Vector Magnitude........o il i e i e 368
6.5.2B.2 L0 1= g 1= = o = S PS 368
6.5.2B.3 IN-band MiSSIONS £ Gt fham i o 67 150 5 b e e a0t B oo T8 T et r e 368
6.5.2B.4 EVM equalizer spectrum flatness Tor UL -MIM O .. e 368
6.5.2D Transmit modulation QUAlILY FOF PrOSE.........cocue ittt sne e e naeeneens 368
6.5.2D.1 Error V ECtOr M aQNitUOE . i orueegems e e s fowsesesedasgeassn fanescamsy o3 4nefim i sseesseessnsssssnsessssssssssesssenssenssesnsesnsssnes 368
6.5.2D.2 CAlTTEN |QAKAJE ... iveryireunieeassieyeeseesereeasseeyeeaeseyasenseesanceeerasgesasese b engaans st eps 1o saeebeseessesesbensebesbensesesseneanens 369
6.5.2D.3 In-band emissiONS ... e, 369
6.5.2D .4 EVM egualizer-spectrum/flatness for ProSe /[ Clalntn s L Do L n i 369
6.5.2E Transmit modulation quality for category ML andM2..........ccoeoiirininiee s 369
6.5.2E.1 Error VECIOr MagnitUGE.........c.coiiieiieieeete ettt sttt st 369
The Error Vector Magnitude isdefined in SECHION 6.5.2.1. ........coiiiiiiiiiiieeere et 369
6.5.2E.2 (O T 1= g 1= = o = USSP 369
6.5.2E.2.1 MiNIMUM FEQUITEIMENES ......eeveeieeeeieseesee st e steeste et e st e s te e e e e e tessaesseesseesseesseenseenseeneessansseessens 369
6.5.2E.3 [N-DANA EMISSIONS .....cvieciiiiirec et et n et r e n s 369
6.5.2E.3.1 MiNIMUM FEQUITEIMENES ......eeveeieeie st st seeseeesteeste et e e s e s te e te e e etessaesseesaeesseesseenseanseeneessenssenssns 369
6.5.2F Transmit modulation quality for Category NBL and NB2...........ccceiieieeienie e seesie s eee e 371
6.5.2F.1 o Y=ot (o g Y/ = 1 0o = PSS 371
6.5.2F.2 CATTEN 1EAKAJE ...ttt ettt et b et b e et b e e et bt s e et bt se e st eb e sb et eb e s b e e ebenneneene s 371
6.5.2F.3 T o= g0 =0 TS o PSS 371
6.5.2G Transmit modulation quality for V2X COmMMUNICELION..........cc.ereerireeeiriieeerieieeseeesee e 372
6.5.2G.1 Error VECIOr MagnitUGE ........c.coiiiiiiieieeieie ettt ettt b et b et b e 372
6.5.2G.2 CATTEN [EAKAJE ...ttt ettt bbb e st b e e a e bt se bt b e seeb e eb e sb et eb e s b e e ebenneneene s 373
6.5.2G.3 T o= o =0 TS o PSS 373
6.5.2G.4 EVM equalizer SPECIrUM FlalNESS ......ceeieeiiciece ettt e 373
6.6 OULPUL RF SPECIIUM EIMISSIONS. ... eeieeieeieeieseesieesteesteesseessesseesseeteestesssesseesseesseaseanseassesseassenssenssenssesssesnsnanes 373
6.6.1 (@ ool o 1=o =0 111/ Ko | o SRS 373
6.6.1.1 Additional minimum requirement for E-UTRA (network signalled value “NS_297).........cccccvvenen. 374
6.6.1A Occupied bandWidth FOr CA ... ..o sttt e s r e sre e be e teeeeeneeneeenes 374
6.6.1B Occupied bandwidth fOr UL-MIMO........cccoiiiiiiereine ettt bbbt 374
6.6.1F Occupied bandwidth for category NBL and NB2...........coooiiiiiiiiiieeee e 375
6.6.1G Occupied bandwidth for V2X COmMUNICALION ........cccoiriirieerierieieneseeiesie e neenens 375
6.6.2 (O 8| 0o) o 7= 0o =0 0TES S o TP 375
6.6.2.1 SPECLIUM EMISSION MEBSK ...ttt sttt ettt sttt b ettt se b e b st bt b se e st sbese et et e se et e s be e ebesbenneneas 375
6.6.2.1.1 MNTMUM FEOUITEMENT .......eeeeeeete ettt sttt b e bbbt b st se s b e st b e e ebennenneneas 375

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 7 ETSI TS 136 101 V17.5.0 (2022-05)

6.6.2.1A
6.6.2.2
6.6.2.2.1
6.6.2.2.2
6.6.2.2.3
6.6.2.24
6.6.2.2.5
6.6.2.2.6
6.6.2.2.7
6.6.2.2A
6.6.2.2A.1
6.6.2.2A.2
6.6.2.2A.3
6.6.2.2A.4
6.6.2.3
6.6.2.3.1
6.6.2.3.1a
6.6.2.3.1A
6.6.2.3.1Aa
6.6.2.3.2
6.6.2.3.2A
6.6.2.3.3A
6.6.24
6.6.24.1
6.6.2A
6.6.2B
6.6.2C
6.6.2D
6.6.2F
6.6.2F.1
6.6.2F.2
6.6.2F.2.1
6.6.2F.2.2
6.6.2F.3
6.6.2G
6.6.3
6.6.3.1
6.6.3.1A
6.6.3.2
6.6.3.2A
6.6.3.3
6.6.3.3.1
6.6.3.3.2
6.6.3.3.3
6.6.3.34
6.6.3.3.5
6.6.3.3.6
6.6.3.3.7
6.6.3.3.8
6.6.3.3.9
6.6.3.3.10
6.6.3.3.11
6.6.3.3.12
6.6.3.3.13
6.6.3.3.14
6.6.3.3.15
6.6.3.3.16
6.6.3.3.17
6.6.3.3.18
6.6.3.3.19
6.6.3.3.20
6.6.3.3.21

Spectrum emisSioN MESK FOr CA ..ottt besreseeneas 376
Additional SPECtruM EMISSION MESK .......ccerueieriiieiriiieeseie et b e e 377
Minimum requirement (network signalled value "NS_03", “NS_11", "NS 20", and “NS_21")..377
Minimum requirement (network signalled value "NS_04") .......cccoeoireriiinieneeneeeee e 378
Minimum requirement (network signalled value "NS_06" of “NS_07") .....cccecvvenererienenneneene 378
Minimum requirement (network signalled value "NS 33" or “NS 34”) ....cccecvveevceeieeseeseeniens 379
Minimum requirement (network signalled value “NS 27" and “NS _43") ....cccooeveevveveeieeniens 379
Minimum requirement (network signalled value "NS 287)......c.ccccevievierieriere e 380
Minimum requirement (network signalled value "NS 35") ......cccccvvievierieneee e 380
Additional Spectrum Emission Mask fOr CA.......cooieiieieie et e st nnees 381
Minimum requirement (network signalled value "CA_NS_04")......cccoerenereienienieeneneese e 381
Minimum requirement CA_66B (network signalled value "CA_NS 09") .....cccocevrvrincnneneene 381
Minimum requirement CA_66C (network signalled value "CA_NS 09") .....cccoovveirinennenieene 382
Minimum requirement CA_48B and CA_48C (network signalled value "CA_NS_10").............. 382
Adjacent Channel Leakage RaLiO...........ceiieririiieirieseseees et 383
Minimum requiremMent E-UTRA ..ottt e b e e b e e ene s 383
Additional minimum requirement for E-UTRA (network signalled value “NS_297)................... 384

W 0I0 ettt R R R bR bR Rt R Rt R Rt R ren s 385

RV o o PO SE PP SRTTRT PP PTPTRR 385
Minimum reqUIreMENES UTRA ......ooiiee ettt sre e saeesaeete et e snaenraesraennens 385
Minimum requirement UTRA fOF CA ...ttt ettt saeennees 386
Minimum requirements for CA E-UTRA ..ottt 388

LY TSRS 389
Y40 o TSROSO 389

VOId e D e T T A B TRt 389
Out of band emission for UL=MIM O, L e e 389
Y oL SO 389
Out of band emission fOr ProSe .o i i e e 389
Out of band emission for category NBL and NB2..........ccveieiiie et 390
SPECLIUM €M SSION IMASK . 50 551 « 5 558 758 500 46 Lo 5w ka0 0 63578+ e eneesnaessaesanesseensesnensnnessnesseensennsenns 390
Additional Spectrum Emission Mask for Category NB1 and' NB2..........cccocoevveveveve s 390
Minimum requirement (network signalled value "NS _02") ......c.cccvvieviereeiiere e 390
Minimum requirement. (network signalled value "NS 103") cu.oooveeieeierierieeere e 390
Adjacent Channel Leakage Ratiofor category NBLand INB2 .5 .., o vireesseereeneneneenesieeseeseeennens 391
Out of band emission for V22X Communi cati O ... e 391
Spurious emissions & 4zt L LA G L L D L i 392
Minimum requirements...........ooevee L Um0 392
MinimMUmM requireMENES TOF CA ... ..ot ettt b b 393
Spurious emission band UE CO-EXISIENCE ........oouiiiiriiiie ettt 394
Spurious emission band UE co-eXiStenCe fOr CA ...t e e 403
Additional SPUITOUS EMISSIONS ......cccveeiieiieieeiee st et eee s e steestee e e eeseeseesreesseaseesseeseesseensesssesseessenssees 419
Minimum requirement (network signalled value "NS _05") ......c.cccvvieviereeniere e see e 420
Minimum requirement (network signalled value “NS _07”)......ccccveeveerieerieese e 420
Minimum requirement (network signalled value “NS 08")......c.cccveierierieeniiere e 420
Minimum requirement (network signalled value “NS 097)......c.ccccvvieveeiiierieere e 420
Minimum requirement (network signalled value "NS_12") ........cccooiiriinieneineeeee e 421
Minimum requirement (network signalled value “NS 13")......cccoeiiirrinieneineeee e 421
Minimum requirement (network signalled value “NS _14") ..o 421
Minimum requirement (network signalled value “NS 15") ..o 422
Minimum requirement (network signalled value “NS _16")........ccccecirirrinienenneneeee e 422
Minimum requirement (network signalled value “NS _17").....ccccoeiiiriinieneeseneese e 422
Minimum requirement (network signalled value “NS 18")......c.ccccevevieieerieeir e 422
Minimum requirement (network signalled value “NS 197)......ccccvveveeiienienie e 423
Minimum requirement (network signalled value “NS 117)......ccccccvvereerieenieeie e e 423
Minimum requirement (network signalled value “NS 207)......c.ccceevieriienieereece e 423
Minimum requirement (network signalled value “NS 217)......ccccccvvievierieenieereece e 423
Minimum requirement (network signalled value "NS_22") ........ccccooiiriinieneineesese e 424
Minimum requirement (network signalled value “NS 23") ... 424

Y40 o TSSO 425
Minimum requirement (network signalled value "NS_04") .......cccoeoireriineneeseseese e 425
Minimum requirement (network signalled value “NS 24") ..o 425
Minimum requirement (network signalled value “NS 25")........ccceoiiriinineiseneeee e 426

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 8 ETSI TS 136 101 V17.5.0 (2022-05)

6.6.3.3.22 Minimum requirement (network signalled value “NS _26")........ccccociiriinineineseeese e 426
6.6.3.3.23 Minimum requirement (network signalled value “NS 27" and “NS 43") ....ccceveievenevienienennn, 426
6.6.3.3.24 Minimum requirement (network signalled value “NS 28")........ccccooiiriinineinneeeese e 426
6.6.3.3.25 Minimum requirement (network signalled value “NS 29")........cocoiiriininenneeee e 427
6.6.3.3.26 Minimum requirement (network signalled value “NS _307")......ccoviiiiiriininereeeee e 427
6.6.3.3.27 Minimum requirement (network signalled value “NS 317)......cccccveievierierieere e eee e 428
6.6.3.3.28 Minimum requirement (network signalled value “NS 367)......ccccccveereerieriiienesre e 429
6.6.3.3.29 Minimum requirement (network signalled value “NS 38")......ccccccvvivvierieriiire e 429
6.6.3.3.30 Minimum requirement (network signalled value “NS 397)......c.cccveevieriinniese e 429
6.6.3.3.31 Minimum requirement (network signalled value “NS 40" and “NS 41") ....cccveeveeeveevvereeniens 430
6.6.3.3.32 Minimum requirement (network signalled value “NS 427) ..o 430
6.6.3.3.33 Minimum requirement (network signalled value “NS 447 ) ... 430
6.6.3.3.34 Minimum requirement (network signalled value “NS 45")........ccoeoiiriinineineeee e 430
6.6.3.3.35 Minimum requirement (network signalled value “NS 56")........ccceciierrininenneneeee e 431
6.6.3.3A Additional spUrious @MiSSIONS FOr CA ..o e 431
6.6.3.3A.1 Minimum requirement for CA_1C (network signalled value "CA_NS 01")....ccccovivvnvrcerennennn. 432
6.6.3.3A.2 Minimum requirement for CA_1C (network signalled value "CA_NS 02").......cccccvveveriveneennnns 432
6.6.3.3A.3 Minimum requirement for CA_1C (network signalled value "CA_NS 03")......cccceevvivenvereennnns 432
6.6.3.3A.4 Minimum requirement for CA_38C (network signalled value "CA_NS 05").....ccccccevevevvereeninnns 433
6.6.3.3A5 Minimum requirement for CA_7C (network signalled value "CA_NS 06").......ccccceeveverveneenenns 433
6.6.3.3A.6 Minimum requirement for CA_39C and CA_39C-41A (network signalled value

07 N IS T O A RSP TT 433
6.6.3.3A.7 Minimum requirement for CA_42C (network signalled value "CA_NS 08")....cccccevvrerceereenennn. 433
6.6.3.3A.8 Minimum requirement for CA_41C and CA_41D (network signalled value "CA_NS 04")........ 434
6.6.3.3A.9 VOid. ..o e B L T e A LB R e 434
6.6.3.3A.10 Minimum requirement-for CA_~48B-and-CA ~48C/(network-signalled value "CA_NS 10")........ 434
6.6.3A Yoo ST 434
6.6.3B Spurious emission for UL-MIMO . il i b e 435
6.6.3C Yoo TR 435
6.6.3D SPUFiOUS €M SSION FOF PrOSE. s 5 s 635 158 (55 e e 550 4744700 sk T 0 678078« e s seesreesseenseensssnssssennsenssesssnssenssenssnes 435
6.6.3F Spurious emission for Category NB L and NB 2 . . o e 435
6.6.3G Spurious emission for V2X COMMUNICALION .........c.ceeieereerieeieeieseeseeseesiesseesaeseesseesseesseeseessessessseesses 435
6.6A Yoo ey OSSPSR 439
6.6B W OT0. ettt te gty et et gueaneqaesansasqeseansepenasnasqaseasepaneneansanseesasesgesansenseany an St oA oo s seeneeneensenteseeerenneeneeneeneetes 439
6.7 Transmit intermodulatiON ... o e, 439
6.7.1 Minimum reguirement-.. a2 a2 G A s L D L s 439
6.7.1A Minimum requirement for CA ..o U2l 440
6.7.1B Minimum requirement fOr UL-MIMO........coiiiiiiiiienerees et 440
6.7.1F Minimum requirement for category NBL and NB2..........ccoooeiiinieee e 440
6.7.1G Minimum reguirement for V2X COmMUNICALION .........ccveieiiieieeieeseesteeiesee e stee e eseesaesnesreesaeenseenseens 441
6.8 RV oo OSSR 441
6.8A Yoo SRS 441
6.8B Time alignment €rror FOr UL-MIMO ..ottt et e st e st teeaesae e e sneesneenseenneens 441
6.8B.1 MiNIMUM REQUITEIMENTS .......veieieieeieesieeteeteeteeeeeste e e eteseesseesseesseesseenseasseeseasseesseessesnsesnsessnesaeesseensennsenns 441
6.8C RV oo OSSO 442
6.8D Y40 o S 442
6.8E Y40 o ST 442
6.8F Yoo RS 442
6.8G THIME AlTGNMENT EITON ...ttt ettt b bt b e b e b b e e bt e b e s e e bt s b e s e e be b e neeb e s b e st eb e s b et ebe b e e 442
7 RECEIVEN CharBCLENTSIICS. ... eiteteeeieie ettt sttt st se et neene e neas 442
7.1 (€T 1< - PSPPSR SRR 442
7.2 (DA ] Yo 4= o (= oSS 443
7.3 Reference senSitivity POWES TEVEL .........cc.eo ettt eaaeenaesraesneas 443
731 Minimum requi remMents (QPSK) .......coiieieeee et se e et e e te e ssaesreesreesaeeeesaeesneenseensenns 443
7.3.1A Minimum requirements (QPSK) FOI CA ... 483
7.3.1B Minimum requirements (QPSK) fOr UL-MIMO ........ccooiiiiiiiriiereee st e 541
7.3.1D Minimum requirements (QPSK) fOI PrOSE.........ouieiiiieiierieeesee e 541
7.3.1E Minimum requirements (QPSK) for UE category 0, M1, M2 and 1his..........cccevrineiinenenenineene e 543
7.3.1F Minimum requirements for UE category NBL and NB2 ..o 553
7.3.1F.1 Reference sensitivity for UE category NBL and NB2.........ccccoiiiiniiinineeeseeesesee e 553
7.3.1F.2 Y4 oo PRSP 554

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 9 ETSI TS 136 101 V17.5.0 (2022-05)

7.3.1G Minimum requirements (QPSK) FOI W 2X ... 554
7.3.2 RV 0 Lo OO PE PSR SRUPOR 556
7.4 MaXimMUM TNPUL TEVED ...ttt et b et b e et b e e i bt sb et e b sb e e ebesbenneneas 556
74.1 MINEMUM FEOUITEIMENTS. ...ttt ettt ettt b bbb bbb e bt s bt b et et e b b 557
7.4.1A Minimum reqUIreMENES TOF CA ...t bbbttt 557
7.4.1B Minimum requirements for UL-MIMO .........coi ittt saeenneenneens 558
7.4.1D Minimum requiremMENtS FOr PrOSE ........cocuieiiee ettt re e sae e ae e e sneenreenseens 558
7.4.1F Minimum requirements for category NBL and NB2..........ccoooiiiiieeieseeeee e 559
7.4.1G Minimum requUireMENES FOr V22X ... .oo ettt e e s e s teeste e teeaesneesaeesaeenseensenns 559
7.4A RV 0 Lo OSSOSO PP P PR PE VTS TURTRTPTRSTPRON 560
74A.1 1Yo OSSR 560
7.5 Adjacent Channel SEIECHIVITY (ACS) ....uiiiiieeereiete ettt bbb e bbbt bt b e e e ebesreneenea 560
751 MINEMUM FEOUITEIMENTS. ...ttt ettt ettt b bbb bbb e bt s bt b et et e b b 560
7.5.1A Minimum reqUIreMENES TOF CA ...ttt b e 561
7.5.1B Minimum requirementS fOr UL-MIMO ..ot s 565
7.5.1D Minimum requireMENtS FOF PIOSE ........oouiiiiie bbb e 565
7.5.1F Minimum requirements for category NBL and NB2..........ccoooiiiiiecieseeeee e 566
75.1G Minimum requUireMENES FOr V22X ... .oo ettt e e s e s teeste e teeaesneesaeesaeenseensenns 567
7.6 = Lol (T glo e = (= oSS 569
7.6.1 S o 7= 070 o] Vo ot G T SR 569
7.6.1.1 MiNEMUM FEQUITEIMENES.... . eeieeieeie e st st e steete et e s e st e e e testeseesaeesseesseenteenseessesseesseesensessennesanes 569
7.6.1.1A Minimum reqUIreMENES FOF CA ... ..ot e e et te e teeseesaeesreenreenseenneanes 571
7.6.1.1D Minimum requireMENtS FOF PIOSE.........coiiiieeie e et 574
7.6.1.1F Minimum requirements for category NBL and NB2..........ccccoiieiiiieinirereeese e 575
7.6.1.1G Minimum requirements for W 2X Ll b 0 L A B B 575
76.2 Out-of-band blocking... .. e s L 577
7621 IVNTMUIM FOOUITEIMENTS........ st irems e ymeegeqme s epeameesees s s g o7 s s5eseesessesessessenessessenessessenessessenessesseneasensenens 577
7.6.2.1A Minimum requirements for CA Lt il e e e 579
7.6.2.1D Minimum requireMENtS FOr PrOSE.........cooieiieiicice ettt ettt een e e s 582
7.6.2.1F Minimum requirementsfaor,category-NBL-and NB2 ... ..cameime herr e 582
7.6.2.1G Minimum requirements TOr V2K . s 583
7.6.3 N E= T 0TV o= g To oo o (o PR 584
7.6.3.1 M NTMUN FEOUITEIMIEINES ot s vt geep s w62 52625702k 200631 €3 450« 4o 55041002002 200 2002220 2ssenssasssnssenssenssnsnsnsnessnes 584
7.6.3.1A VN MU T OOUI T EIMEE S 0T G A L o i e it st s e eiasaeesereeseeaeese s engoans e ap e ste e eeesbe e esenbe e ebess et sbenneneans 585
7.6.3.1D Minimum requirements for ProSe. .. . 586
7.6A Void.....oveee AL 2201072401 [ 42 Q1Y 3Q0 L/ CISIZIS 2 L0 WLV L 22 587
7.6B Blocking characteristics for UL-MIMO ... L0222l 587
7.7 SPUITOUS FESPOMNSE. ...ttt sttt sttt e e s et s e b e e st b e eae b e b e s e e b e b e e e b e £ e e e bt s b e e e bt e b e e eh e e b e s e st e b e b e st ebenbe e e 587
7.7.1 MENEMUM FEOUITEIMENTS. ...ttt ettt b et b b s b et b e bt b e e et s b e st s b e b 587
7.7.1A Minimum requUireMENES FOr CA .. ..o e e et e e tesaaesaeesaeesaeeneesaeesneenseensenns 588
7.7.1B Minimum requirements for UL-MIMO .........cci oottt e esaeenneenneens 589
7.7.1D Minimum requireMENtS FOr PrOSE ........cccui ettt te e sae e aesaeesneenseenneens 589
7.7.1F Minimum regquirements for UE category NBL and NB2 ...........ccoooeiieiieci e 590
7.7.1G Minimum reqUireMENES FOr V22X ... .ooiiee ettt et e s e st e te e teeaesnaesaeesneenseensenns 590
7.8 INtermodulation CharaCtErTSIICS ........veeeiireeerere et 591
781 LVAVATo (=0 7= o M T a1 =g oo (U1 =1 o SR 591
7811 MINTMUM FEOUITEMENTS ...ttt sttt sttt sttt st b e bbbt b e bt eb e s b st b e b et e b b 501
7.8.1A Minimum reqUIreMENES TOF CA ...t bbbttt et 592
7.8.1B Minimum requirementS fFOr UL-MIMO ..o s 595
7.8.1D Minimum requireMENtS FOF PIOSE ..ot et 595
7.8.1F Minimum requirements for category NBL and NB2...........ccooiriiiniiniiereere e 596
7.8.1G MINEMUM FEOUITEIMIENES. ... eeuteeieeieeeseeesteesteesteesaesseesteesteesteesesseessessaeesseenseesseassesseesseessensesnessnnesaessseensennsenns 596
782 VOI0 1ttt b bR R R AR R AR R R R R e Rt R R e R Rt bR e r et e n e 597
7.9 S T 0 U Y= 1S Lo 597
79.1 MINEMUM FEOUITEIMIENES. ... eeteeieeeeeeeseeste e e e e eeesteesseeseeesseasesseesssesseesseesseansesssesseesseessensensneessesssennsennsenns 598
7.9.1A MINEMUM FEOUITEIMIENES. ... eeuteeieeieeeseeesteesteesteesaesseesteesteesteesesseessessaeesseenseesseassesseesseessensesnessnnesaessseensennsenns 598
7.10 RECEIVES TIMBJE......c ettt b bbb e a bt s e e h bt e s e bR e R e e bt s e e s e bt b e e e bt e et eb et e e enennennens 599
7.10.1 RV 0 Lo OSSPSR 599
7.10.1A Minimum reqUIreMENES TOF CA ... bbbttt et b e b 599
7.10.1G Minimum requirements for V2X COMMUNICALTION. .......c.ueourerierieirieieesieeee st 599
8 PerformanCe FEQUITEIMENT ..........ecieicii ettt sttt st e s te s a e e s b e eae e besreeneesteeaeessesneensesrennes 600

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 10 ETSI TS 136 101 V17.5.0 (2022-05)

8.1 LT 0T SRR 600
811 Recaiver antenna Capability .........ccoieeiriiee bbb 600
8111 Simultaneous unicast and MBM S OPEIatioNS...........cooveiiereereneeeseseeie st ere e eeneas 601
8112 Dual-antenna receiver capability in idle MOE..........ccoi it 601
812 APPlCADITItY O FEQUITEMENTS ......eitieeiieteeeert ettt bbbt b e se e ens 601
8121 Applicability of requirements for different channel bandwidths.............cccovvveiviciieccceee e, 601
8.1.2.2 Definition Of CA CapaDIIY ... .cceeieeii ettt e re e e enes 601
8.1.2.2A Definition of dual connectivity Capability..........ccoeiieiieiieie e 606
8.1.2.3 Applicability and test rules for different CA configurations and bandwidth combination sets........... 607
8.1.2.3A Applicability and test rules for different dual connectivity configuration and bandwidth
ool 1T 0 1) <= R 610
8.1.2.3B Applicability and test rules for different TDD-FDD CA configurations and bandwidth
Fore] gl 1T 0T 1T TS £ 611
8.1.2.3C Applicability and test rules for SDR tests for 4Rx capable UES...........cccoiieininieienenecseecse e 613
8.1.2.3D Applicability and test rules for different CA with LAA SCell(s) configurations and bandwidth
Fore] gl 1T 0T 1T TS £ 613
8.1.2.3E Applicability and test rules for SDR tests for 8Rx capable UES...........ccoocveveicr e 614
8.1.24 Test coverage for different number of COMPONENE CAITIErS........cccuveiere i 615
8.1.25 Applicability of performance requirements for Type B reCEIVEY .......coovieeveeveeie e 616
8.1.2.6 Applicability of performance requirements for 4Rx capable UES..........ccccvceevvevvccvcieceeseeceeen, 616
8.1.26.1 Applicability rule and antenna connection for single carrier tests with 2RX .........ccccovevvecviieniens 616
8.1.2.6.2 Applicability rule and antenna connection for CA and DC tests With 2RX .......cccccevvevvicieiiennenns 618
8.1.2.6.3 Applicability rule and antenna connection for single carrier testswith 4RX .......cccooveveeveieiennen. 618
81264 Applicability rule for 256QAM TESIS.......cciiiiree i e e 619
8.1.2.6.5 Applicability rule’and antenna connegtion for CA andiDCtests with 4RX .......cccceveveeeieeieienenen, 619
8.1.2.6.6 Applicability rule for Fype C-with 4RX: ... e 623
8.1.2.6.7 Applicability rule for T024AQAM LESES. ..o ireermzsrareopesesseessesseneeressesessesseessesseessessesessessenessessenens 623
8.1.2.7 Applicability of Enhanced Downlink Control Channel Performance Requirements...........c.ccccceeeee.e. 623
8.1.2.8 Applicability of performance requirements for CDM-multiplexed DM RS with interfering
simultaneous transmii ssion(FRC) with,multiple CSI-RS.configuiations..............cccevvveeeveecesesesnenn, 625
8.1.2.8A Applicability of performance requirements for UE supporting coverage enhancement ..................... 625
8.1.2.9 Applicability of SDR requirementsfor CA and LAA ...t 626
8.1.2.10 Applicability of performance requirements for- Multi-user, Superposed Transmission ............cceeue..e.. 627
81211 Applicability CRS interference mitigation receivers performarnce requirements..........ooeeveeeeerveneee 627
81212 Applicability of performance requirements for 8Rx capable’ UES ... e 628
8.1.2121 Applicability rule and antenna‘connection forsingle carrier PDSCHAESES........coovveeeeeceeieeienennen. 628
8.1.2122 Applicability rule and antenna connection for control channel tests...........coovveienieeeeieienenenn, 634
8.1.2123 Applicability rule and antenna connection for CA and DC testS.......ccccceverererenenieeeereeesee e 634
8.13 UE category and UE DL CBLEJOIY ........cieeririeeeierieeeiesieseie st sbe et sbe st sbe et nn e b 635
8.2 Demodulation of PDSCH (Cell-Specific Reference Symbols) ........ccccceiieiieiiiin i se e 635
821 FDD (Fixed Reference Channel) .........cocveiieice et e st te e s sneesneenneenneens 635
8211 Single-antenna POrt PEFOMMEANCE ........ccveiieieece e e e teeae e e sreesreenseenrenns 636
82111 MiNiMUM REQUIFEMENL ......eeveeiieieeiesee e seeeseeste et eesaesseestee e e steeseeneesssesseasseenseensennsessenssensses 636
82112 RV T o SRS 642
8.2.1.1.3 RV T o ST RS 642
82114 Minimum Requirement 1 PRB allocation in presence of MBSFN..........coccoiiniiinincncnecneee 642
8.2.1.14A Minimum Requirement 1 PRB allocation in presence of FeMBM S Unicast-mixed Cell under
L TSRS 642
8212 Transmit diversity PErfOrMENCE ........ocuoiiieir bbb 643
82121 Minimum Requirement 2 TX ANEENNAPOIT .........ccooeiiirieiiereeese et seere s 643
82122 Minimum Requirement 4 TX ANEENNAPOIT .........ccooeiiirieisereeese et seene 644
8.2.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor
Lo N ) ISR 644
8.2.1.2.3A Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor
cell ABS and CRS assistance information are Configured) .........ccveveveerieecence s 646
8.2.1.24 Enhanced Performance Requirement Type A - 2 Tx Antenna Ports with TM 3 interference
307070 = SRS 648
82125 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference
127070 = SRS 650
82126 Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference
127070 = SRS 651
82127 Minimum Requirement 2 Tx Antenna Port (Superposed transmission) ........coccevereeeneneieneneeens 652

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 11 ETSI TS 136 101 V17.5.0 (2022-05)

8213 Open-loop spatial Multiplexing PErfOrMENCE. .........oieiririeiee ettt eenea 652
82131 Minimum Requirement 2 TX ANEENNAPOIT .........ccoreiiirieirereeese et seene 652
82131A Soft buffer MaNageMENT TESE........c.ciiee e 656
8.213.1B Enhanced Performance Requirement Type C —2TX ANtenNa POrtS..........cocvereeereneeeneneeneneens 657
8.2131C Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM 1 interference......... 658
8.2.1.3.2 Minimum Requirement 4 TX ANLENNAPOIT .........ccoeiieice e 659
8.2.1.33 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor

Lo AN 2 1) TSRO 659
8.2.1.34 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor

cell ABS and CRS assistance information are Configured) ..........cveveveerieeieece s 663
82135 Minimum Requirement 2 Tx Antenna Port (Superposed transmisSsion) ........c.ccevereeeneneieneneeens 665
8.2.1.3.6 Minimum Requirement 2 Tx Antenna Port (network-based CRS interference mitigation)........... 666
8214 Closed-loop spatial multiplexing PerformanCe ...........cci i 667
82141 Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port ............ccccoeeenenne 667
8.214.1A Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port ............ccccveeenenee 668
8.214.1B Enhanced Performance Requirement Type A - Single-Layer Spatial Multiplexing 2 Tx

Antenna Port with TM4 interference MOdE! ..o 668
8.2.14.1C Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports (demodulation

subframe overlaps with aggressor cell ABS and CRS assistance information are configured).....670
8.2.1.4.1D Enhanced Performance Requirement Type B - Single-layer Spatial Multiplexing 2 Tx

Antenna Port with TM4 interference MOGE! ..o 673
8.2.14.1E Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports with CRS

ASSIStANCE INFOMMEBLION ...ttt sttt e e st e e e sresbeeneeneeneeneees 675
8.214.1F Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Ports with CRS

assistance information.,. K. T L R A B B B e e 676
82142 Minimum Requirement Multi-Layer'Spatial Multiplexing 2-Tx Antenna Port ...........cccocoveeeneee 677
8.2.1.4.2A Enhanced Performance Requirement Type C = Multi-layer Spatial Multiplexing 2Tx Antenna

POIS. ..o e e R e Wi s 678
8.2.1.4.3 Minimum Requirement Multi-Layer Spatial Multiplexing 4 TXx Antenna Port ..........cccccceveevuennen. 678
8.2.1.4.3A Minimum Requifemeént,Multi-Layer-Spatial Multiplexing 4 Tx Antenna Port for dual

CONNECIVItY ... L s 682
8.2.14.4 Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed

L= 1S TSSO 684
8.2.15 IVTU-MIIMIO .t tentaeeaepeae e e ot asenepeeaseneeataseseneegeeaeese s hengoant oAt st e s eeeebe e ebensenesbenseneebenbeneans 685
8216 [Control channel performance: D-BCH and PCHT ... 685
8217 Carrier aggregation‘with' power-imbalance .../l o L D L L L i 685
82171 Minimum Requirement ................ 20 a2l 685
8218 Intra-band non-contiguous carrier aggregation with timing offSet...........cccovieninciiicce 686
82181 MINIMUM REGUIFEIMENT ...ttt ettt ettt b et sb e e bt b se bt seese st e e ebesreneeneas 686
8.2.1.9 L RS IS o AV 01 0 7= o 687
8.2.19.1 MiNIMUM REQUIFEMENL ... .eeveeiieieeie e seesee st este et e e sseestee e e steesesneesssesseesseenseensenssessansseesses 687
8.2.1.9.2 Minimum Requirement for Rel-16 further enhanCed HST ..o e, 690
8.2.1.10 Intra-band contiguous carrier aggregation with minimum channel spacing.........cccccceveveveeiceecnvienen, 690
8.2.1.10.1 MiNIMUM REQUIFEMENL ......ecutiiieiieiee e st esteeteeteetessaesraesreesreesseesseesseeseeeseasseesseeseesenseesensesnsesnessnes 691
8.2.2 TDD (Fixed Reference Channel) ..........ccceiie et s ae e s sne e e eaeenneens 691
8221 Single-antenna POrt PEITOMMBNCE ........cciiri ittt b e bbb b e b sresneneas 692
82211 MINIMUM REGUIFEIMENT ..ottt ettt eb b se et sb e se bt sbese bt sbeseese s b e e ebesreneeneas 692
8.2.21.2 RV o TSSOSO SR UPTPRPROP 697
8.2.21.3 RV o TSSOSO VPSPPSR 697
82214 Minimum Requirement 1 PRB allocation in presence of MBSFN..........coccoiiniiinincncnecneee 697
8222 Transmit diversity PErfOrMENCE ........occiiieire bbb 697
82221 Minimum Requirement 2 TX ANLENNAPOIT .........ccveiieiicie e 697
8.2.222 Minimum Requirement 4 TX ANLENNAPOIT .........ccoeiieiicie e 698
8.2.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor

Lo AN 2 1S O ORTTR 699
8.2.2.2.3A Minimum Requirement 2 Tx Antenna Ports (demodulation subframe overlaps with aggressor

cell ABS and CRS assistance information are Configured) ...........ooeevieenineeneseneseseeeees 700
82224 Enhanced Performance Requirement Type A — 2 Tx Antenna Ports with TM 3 interference

127070 = SRS 702
82225 Minimum Requirement 2 Tx Antenna Port (when EIMTA-MainConfigServCell-ri2 is

Lol 01 1T o 01g="s ) RSSO PP 704

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 12 ETSI TS 136 101 V17.5.0 (2022-05)

8.2.2.2.6

82227

8.2.2.28
8.2.23
82231
8.223.1A
8.223.1B
8.223.1C
82232
8.2.233

82234

8.2.2.35
8.2.2.3.6
8.2.24
8.224.1
8.2.24.1A
8.224.1B

8.224.1C

8.224.1D

8.224.1E

8.2.24.1F

8.2.24.2
8.2.24.2A

82243
8.2243A

82244
82245

8.2.25
8.2.2.6
8.2.2.7
82271
8.2.28
82281
8.2.29
8.2291
8.2.29.2
8.2.3
8231
82311
82312
8.232
82321
8.2321A
8.2322
8.2.322A
8.2.3.3
8.2331
8.2.33.2
8.2.34

Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM2 interference

07070 = SRS 704
Enhanced Performance Requirement Type B - 2 Tx Antenna Ports with TM9 interference
107070 = PP RS 706
Minimum Requirement 2 Tx Antenna Port (Superposed transmission) .......cc.ccevereeerereeneneeens 707
Open-loop spatial multiplexing PerfOrManCE..........cceieeieeie e eeens 708
Minimum Requirement 2 TX ANLENNAPOIT .........ccoevieiiee e 708
Soft buffer ManagemMENt tESE..........cvie e sre et e e eee e 711
Enhanced Performance Requirement Type C - 2TX ANtenna POrtS.........cccceveevveveccivcieseeseenenn 711
Enhanced Performance Requirement Type C - 2 Tx Antenna Ports with TM 1 interference.......... 712
Minimum Requirement 4 TX ANEENNAPOIT .........ccooriiirieerereeese e seene 713
Minimum Requirement 2Tx antenna port (demodulation subframe overlaps with aggressor
CEIL ABS) oottt n et r et 714
Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor
cell ABS and CRS assistance information are cConfigured) ... 718
Minimum Requirement 2 Tx Antenna Port (Superposed transmission) ........c.ccevereeereneieseneeens 720
Minimum Requirement 2 Tx Antenna Port (network-based CRS interference mitigation)........... 721
Closed-loop spatial multiplexing PErfOrMaNCE ..........cicveieeieere e ee et e e seesreenae e ens 722
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Port.............ccccceeeenen. 722
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Port.............ccccceeeenee. 723
Enhanced Performance Requirement Type A — Single-Layer Spatial Multiplexing 2 Tx
Antenna Port with TM4 interference MOdel ..........coooeeeeieieniieeee e 723
Minimum Requirement Single-Layer Spatial Multiplexing 2 Tx Antenna Ports (demodulation
subframe overlaps with aggressor cell ABS and CRS assistance information are configured)..... 725
Enhanced Performance Requirement Type B Singleslayer Spatial Multiplexing 2 Tx
Antenna Port with TM4 interference model ... 4. ik e 727
Minimum Requirement Single-L ayer_Spatial Multiplexing 2 Tx Antenna Ports with CRS
assistance iNfOrmMation ..o i il e e e e 729
Minimum Requirement Single-Layer Spatial Multiplexing 4 Tx Antenna Ports with CRS
asSi StanCe I NFOrMEL G, e - - @3 708 ke e AT 0 e G338 Bttt 730
Minimum Requirement Multi<Layer Spatial Multiplexing'2 Tx Antenna Port ..........ccccccevveenenee. 732
Enhanced Performance Requirement Type C Multi-Layer Spatial Multiplexing 2 Tx Antenna
POIT ... 3 T GET NG+ 0 4 #4e (3rq T 77 o [ DY 3 e (90 w42 me e s e e s e nsrennsenmeesueesunesunaneansesnsesas 732
Minimum Requirement Multi-Layer Spatial Multiplexing4 Tx Antenna Port ..........ccccooeveeneee 733
Minimum Requirement Multi-Layer Spatial’Multiplexing 4 Tx Antenna Port for dual
conneetibrtyr QL4 aaN 2L LA QIU22d0 L/ QISIZIS - L0 LU =V L Amdn 737
Yoo A L RS 738
Minimum Requirement Multi-Layer Spatial Multiplexing 2 Tx Antenna Port (Superposed
L= 4 TEc o) OSSP PT SRR 738
IMU-MIIMO ..ttt sttt sttt ettt b e s b et b b st bt s be e e bt e be e et e st eneebeste e ebenbenene 739
[Control channel performance; D-BCH and PCH] ......ooovviiiiiie e s 739
Carrier aggregation With pOWer iMDalANCE .........coviiiecei e e ee e 739
MiNiMUM REQUIFEMENL ......eeveeiieieeiesee e seeeseeste et eesaesseestee e e steeseeneesssesseasseenseensennsessenssensses 739
Intra-band contiguous carrier aggregation with minimum channel spacing...........cccceveveveeieecesennnen, 740
MiNIMUM REQUIFEMENL ......eeveeieeieeiesee e stee st este et eesaessee s e e reesteesesneesseesseasseenseensenssessanssensses 740
HST-SFN PEITOIMENCE ..ottt sttt b et b bbb 741
MINIMUM REGUIFEIMENT ..ottt ettt eb b se et sb e se bt sbese bt sbeseese s b e e ebesreneeneas 741
Minimum Requirement for Rel-16 further enhanced HST ... 743
TDD FDD CA (Fixed Reference Chann@l)........ccooreiiienircesieeeeseees e 744
Single-antenna POrt PEITOMMBNCE ........cciiri ittt b e bbb b e b sresneneas 745
Minimum Requirement for FDD PCEIl ........oooiiiiiiiiicise st 745
Minimum Requirement for TDD PCEl ..ottt 749
Open-loop spatial multiplexing performance 2TX ANENNA POI........ccveceeceereeie e e 753
Minimum Requirement for FDD PCEll ........c.ooeiiieiicece et 753
Soft buffer management test for FDD PCEll .......ccooiioiiiie e 757
Minimum Requirement for TDD PCEl ..ottt 758
Soft buffer management test for TDD PCEI .......ccooiiiieiriieec s 762
Closed-loop spatial multiplexing performance 4TX ANteNNaPOrt..........ccoooeereneinenene e 763
Minimum Requirement for FDD PCEIl ..ot 763
Minimum Requirement for TDD PCEIL ........ccociiiriiiiieesie st eene 767
Minimum Requirement for Closed-loop spatial multiplexing performance 4Tx Antenna Port for
UBI CONNECTIVITY ...ttt b et b e bbbt b e sb et b s b et et e s b e e ebesbennenens 771

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 13 ETSI TS 136 101 V17.5.0 (2022-05)

8.2.35
8.2.35.0
8.2351
8.2.35.2
8.24
8241
82411
8.24.1.2
8.3

831
8311
8.3.11A

8.3.1.1B
8.3.1.1C
8.3.1.1D
8.3.1.1E
8.3.11F
8.3.1.1G
8.3.1.1H
8.3.1.1l
8.3.1.2
8.3.1.2A
8.3.13
83131
8.3.1.3.2
8.3.133
8.3.1.34
8.3.1.35
8.3.1.3.6
8314
832
8321
8.3.2.1A
8.3.2.1B
8.3.2.1C
8.3.2.1D
8.3.2.1E
8.3.2.1F
8.3.2.1G
8.3.2.1H
8.3.2.1l
8.3.2.1]
8.3.2.2

8.3.2.2A
8.3.23

HST-SFN PEITOIMENCE ..ottt e bbb et b et b bbb 773
LT 07 S 773
Minimum Requirement for FDD PCEIl ..ot neenen 773
Minimum Requirement for TDD PCEIL ........ccociiiiiiiiieese st 776

L A A et — e h—— e e e e te— e e aa——eeeaah—eeeeaEeeeeaaaeeeeaaateeeeateeeeaaneeeeanreeeeataeeeeanreeeeareneean 779

Closed-loop spatial multiplexing performance 4TX Antenna Port............cccveveeveeieccescee e 779
FDD PCell (FDD SINGIE CAITIEN) ..e.uveiueeieeeeieeieeteeteesteeseeestesaesseesaeesseensesssssseesssensesssessssssasssesssees 779
TDD PCell (TDD SINGIE CATIEY) w.eeveeieieieieeeieeieeeeteseeseestessaesaesseesseesseensesssessaesseesseensesnsesnensnes 783

Demodulation of PDSCH (User-Specific Reference Symbols)........ccocvveeieeiiese e 786
I3 OSSPSR 786

Single-layer Spatial MUITIPIEXING .....c.oiveuiiiieiiece e b e 787

Enhanced Performance Requirement Type A — Single-layer Spatial Multiplexing with TM9

INEEITEIENCE MOTEL ... .ottt ettt et e st e be e et e e neene e e e seesbesaeeaeeneeneenes 789

Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and

CRS assistance information are CoNfigured) ..o 792

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with TM9

INEEITEIENCE MOTEL ...ttt bttt e b h e e b it st e e e se e besaeebe e e e e e 795

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with CRS

INEEITEIENCE MOEL ...ttt bbbt b h e e b s it et e e e se et e saeebe e e e e e 797

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with TM3

INEEITEIENCE MOEL ... .ottt bbbttt e bbb s bt et e e e sr et saeebe e e e e e 798

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with TM10

serving cell configuration and TM9 interference MOdE! ..o 799

Single-layer Spatial Multiplexing (CRS assistance information is configured) ..........ccooeveiereneenne 801

Single-layer Spatial Multiplexing (With Enhanced DMRS tableiconfigured) ..........ccoeevennienenennens 803

Single-layer Spatial ‘Multiplexing-(with-assi stance information-for simultaneous transmition

INEEMTEITNG PDSCH) .......iectismescireass e qseegeqme s peameesees sqms s opesesseseesessenessessensssessesessessenessessenessessenessessenens 804

Dual-Layer Spatial MUltipleXing .. il e b e 806

Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing..........c.ccceevevvennne. 807

Performance requirementsfor-DCI fermat-2D. andaoen Quasi,Coslocated Antenna Ports.................. 808
Minimum requirement with Same Cel D" (with Sihgle’NZP CSI-RS resource)..........ccceeeeeevvenne. 808
Minimum reguirements with Same Cell ID (with multiple NZP CSI-RS resources) .................... 810
Minimum requirement with Different Cell 1D and Colliding CRS (with single NZP CSI-RS
TESOUICE) ...y vseieeaneseenieeanseeyseseesereeassesaseaeceraseasessapcaseerasqasentsehaengaans saeptoesaseseebeseesessesseseseensesessensenens 812
Minimumrequirement with Different Cell' I D and ‘non=colliding CRS'(with single NZP CSl-

RS resource’and CRS/assi stance information‘is configured).... L Lo m e 814
Minimum requirements with different Cell“l D and non-colliding CRS (with multiple NZP
CSI-RS resources and CRS assistance information is configured)...........cocveeenirnnenncneene, 816
Minimum requirements for QCL Type C and 2 Layers Spatial MUltiplexing...........cccveveerenens 819
Performance Requirements for semiOpenLoop tranSMiSSION.........ccveieerierciesceeseeseeseese e eee e 821
115 ST 823

Single-layer Spatial MUITIPIEXING ....c.vveieiieiee ettt e e e sre e sneesneenneenreens 823

Single-layer Spatial Multiplexing (with multiple CSI-RS configurations) ...........ccccevvvevvecenieneeninnns 825

Enhanced Performance Requirement Type A — Single-layer Spatial Multiplexing with TM9

INEEITEIENCE MOEL ... .ottt bbbt bbbt e ae et e e e sn et e saeebe e e e e 827

Single-layer Spatial Multiplexing (demodulation subframe overlaps with aggressor cell ABS and

CRS assistance information are CoNfigured) ..o 830

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with TM9

L1 == Tor S 833

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with CRS

INEEITEIENCE MOTEL ... .ottt ettt e et e be et et e e seene e e e se e besaeeneeneeneees 835

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with TM3

L1z = = Lo TSP PPTURURRPP 837

Enhanced Performance Requirement Type B — Single-layer Spatial Multiplexing with TM10

serving cell configuration and TM9 interference MOdel ..........coveveeie e 838

Single-layer Spatial Multiplexing (CRS assistance information is configured)..........cccccvevveceiieninns 840

Single-layer Spatial Multiplexing (With Enhanced DM RS table configured) .........cccoovveveeeeccenenne. 842

Single-layer Spatial Multiplexing (with assistance information for simultaneous transmition

INEEMTEITNG PDSCH) ..ottt st st b e bt s b et b et b b 843

Dual-Layer Spatial MUILIPIEXING ....coveiveieiiiieiee ettt st 845

Enhanced Performance Requirement Type C - Dual-Layer Spatial Multiplexing..........ccccoverrenienne. 845

Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations) .........c.ccoceeevereieneneicnenens 846

ETSI



3GPP TS 36.101 version 17.5.0 Release 17 14 ETSI TS 136 101 V17.5.0 (2022-05)

8.3.24 Performance requirements for DCI format 2D and non Quasi Co-located Antenna Ports.................. 847
83241 Minimum requirement with Same Cell ID (with single NZP CSI-RS resource)..........ccoccceevenne 847
83242 Minimum requirements with Same Cell ID (with multiple NZP CSI-RS resources) ...........cc....... 849
8.3.243 Minimum requirement with Different Cell ID and Colliding CRS (with single NZP CSI-RS

TESOUICE) ....veveueetesteneetesseseeteseeeebesbeseebeebe s eb e sh e e eb e e b e e eb e eE e e eb e eb e neeb e e b e seeb e ebeneebeebeneebe e b e neebesee e ebenbenneneas 851
8.3.24.4 Minimum requirement with Different Cell ID and non-Colliding CRS (with single NZP CSI-

RS resource and CRS assistance information is configured)...........cccovveeveeiieeveeve e 853
8.3.245 Minimum requirements with different Cell ID and non-colliding CRS (with multiple NZP

CSI-RS resources and CRS assistance information is configured)..........covecvvceveveeveeseesee e 855
8.3.24.6 Minimum requirements for QCL Type C and 2 Layers Spatial Multiplexing........c...cccccvevvveenen. 858
8.3.25 Performance Requirements for semiOpenLoop tranSMiSSION..........ccuecvririererenenieeses e 860
8.3.3 LA A ettt a et et a et t oAt Aot e Rt R e A e At Ae A eneeRe R e At e Ao R e A e e Rt R e s ReeEe e eReeReteneeRente e erenre e e 862
8331 Dual-Layer Spatial Multiplexing With DM-RS..........cccooiiiiieine e 862
83311 FDD PCell (FDD SINGIE CAITIEN) ....citieeiiriiieieieeeete sttt sttt ere st sb e st sbe e bbb e b sneneeneas 862
83312 TDD Pcell (TDD SINGIE CAMTIE) ...ttt 867
84 Demodulation of PDCCH/PCFICH ...ttt see st e eneeneeneas 871
8.4.1 I3 OSSPSR 871
84.1.1 Single-antenna POrt PEFOMMEANCE .........cveiieiee e e reesteeaeseesreesreenseerenns 872
84.1.2 Transmit diversity PErfOrMEINCE .......cccvie e e e te e te et e eraesnaesreesneas 872
84.1.2.1 Minimum Requirement 2 TX ANLENNAPOIT .........ccoeiieiice e 872
84.1.2.2 Minimum Requirement 4 TX ANLENNAPOIT .........ccoeiieiicie e 872
8.4.1.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor cell ABS) ....... 873
84.124 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor

cell ABS and CRS assistance information are Configured) ...........ooeerieereneeneseseeseseeees 878
8.4.1.25 Enhanced Downlink Control ChanneliPerformance Requirement Type A - 2 Tx Antenna Port

under Asynchronous Network-...... 4. e 884
8.4.1.2.6 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port

with Non-Colliding CRS Dominant | NEErferer .. .o/t e 885
8.4.1.2.7 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port

with Colliding CRS DomiRant | ALEHFErer cu... s i rmeee 618 herreereesiesiesieeseeseeseeeseeseeseesseenseens 886
8.4.1.2.8 Enhanced Downlink Control Channel ‘Performance Requirement Type B - 2 Tx Antenna Port

with Non-Colliding CRS Dominant INtEIfErer ........ccooveeeeieee e 887
8.4.1.29 Enhanced Downlink Control, Channel Performance Requirement Type A - 4 Tx Antenna Port

with Non-Colliding CRS Domimant Interferer et sre et 888
8.4.2 TDD e 889
8421 Single-antenna‘port-performance: ..l G L L D L i 890
8422 Transmit diversity performance........ . 0L 22l 890
84221 Minimum Requirement 2 TX ANEENNAPOIT .........ccoreiiirieirereeese st seene 890
84222 Minimum Requirement 4 TX ANEENNAPOIT .........ccooeuiiirieirereese st seere 891
8.4.2.2.3 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor

Lo AN 2 1S O ORTTR 891
8.4.224 Minimum Requirement 2 Tx Antenna Port (demodulation subframe overlaps with aggressor

cell ABS and CRS assistance information are Configured) .........ccvevvveerieeceece e 895
8.4.2.25 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port

with Colliding CRS DOminant INteIferer.........coiove e 899
8.4.2.2.6 Enhanced Downlink Control Channel Performance Requirement Type A - 2 Tx Antenna Port

with Non-Colliding CRS Dominant INtErferer ..o 900
8.4.22.7 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port

with Colliding CRS DOMINGNE INEEITEIEY.......c.oiiiiiieeee e 901
8.4.22.8 Enhanced Downlink Control Channel Performance Requirement Type B - 2 Tx Antenna Port

with Non-Colliding CRS Dominant INtErfErer ..........ooeeieiriieneereeeeese e 902
8.4.2.29 Enhanced Downlink Control Channel Performance Requirement Type A - 4 Tx Antenna Port

with Non-Colliding CRS Dominant INtEIfErer ........ccoovieeeieeeee e 903
8.4.3 L A A et h et R bt R R £ oA R AR Rt £ e A e R e R e R e e Rt R e A e e Rt R e e e Re e Ee e e Rt e be b e Rt e benbe e e benre e ene 904
84.3.1 Transmit diversity PErfOrMEINCE ........ccviie ettt e s e teeteenteeraesraesreesneas 904
84311 FDD PCell (FDD SINGIE CAITIEN) ...euviiueeieeeeteeieeeeeteesteestee e stesaesseesteesseeaesssesseesseensesnsesssessanssessses 904
84312 TDD Pcell (TDD SINGIE CAMTIE) ...ttt bbb 905
8.5 Demodulation Of PHICH ..o et sttt e e s ee st et e seeeaeeneeneeseeneas 906
85.1 10 SRS TS 907
8511 Single-antenna POrt PEMTOIMBNCE ........cciiriiire ittt b bbb b e b ebesresneneas 907
8512 Transmit diversity PEfOrMENCE ........ocuciiieiie e 907
85121 Minimum Requirement 2 TX ANEENNAPOIT .........ccoreiiirieirereeese et seene 907

ETSI



	v§Hc�Õž´ø˜¼j_¿fd�[ÚÎ¥Â%Â˜eUOâqÉób�^/â…VÛ»â¼Q⁄”ªJsµ•”¹îï,($·é“Ë�ôX,Ò¤eš-\¯î3†Dj��.P˛ 	���ž�åèO�J�˝±−ñŠŸŽÁ�è˙�´X�>¬qxÌò!iAOÈÏãÒŒÚsvÐÛÇ˜}æï¡˜
x

