ETSITS 138 521-2 v18.8.0 2025-10)

TECHNICAL SPECIFICATION

5G;
NR;
User Equipment (UE) conformance specification;
Radio transmission and reception;
Part 2. Range 2 standalone
(3GPP TS 38.521-2 version 18.8.0 Release 18)

)

x @ R
= .

A GLOBAL INITIATIVE



3GPP TS 38.521-2 version 18.8.0 Release 18 1 ETSI TS 138 521-2 V18.8.0 (2025-10)

Reference
RTS/TSGR-0538521-2vi80

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 the
ETSI Search & Browse Standards application.

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 on ETSI deliver repository.

Users should be aware that the present document may be revised or have its status changed,
this information is available in the Milestones listing.

If you find errors in the present document, please send your comments to
the relevant service listed under Committee Support Staff.

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure (CVD) program.

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 fithess
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 2025.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 38.521-2 version 18.8.0 Release 18 2 ETSI TS 138 521-2 V18.8.0 (2025-10)

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 IPR online database.

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™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo 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 the 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 at 3GPP to ETSI numbering cross-referencing.

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

3GPP TS 38.521-2 version 18.8.0 Release 18 3 ETSI TS 138 521-2 V18.8.0 (2025-10)

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
0= 11V o PSPPSR 17
1 o0 o< TP PR PSP PRR 18
2 REFEIBINCES ...ttt b e bt b e e bt et et e Rt e bt e b e e bt st e e et et et e e n e et e b s 18
3 Definitions, symbols and abbreviationsS ............cceeiiiiieci et 19
31 D= 1 011 (o] ST P PP USTOSRPP 19
3.2 Y 2] SRS 21
33 ADDIEVIBLIONS ...ttt b b h bt b e e e bt bt s bt b e e ae e s e e b e e R e b e eR e bt e Re e e et e bt beeheene e e ne e 23
4 LT 0T - | S S 24
4.1 Relationship between minimum requirements and test reqUIireMENtS ..........oooeerireineneiseseese s 24
4.2 Applicability of MiniMUM FEQUIFEIMENTS .......coiieiiiieieeieeie sttt b et eb e b e b e e b sreneeneas 24
4.3 Specification SUFfiX iNFOMMBLION. ........coiiiiieee bbb st sb e e 25
4.4 BLI=S o oo ] L= Y 2SS 25
45 Applicability and teSt COVErAgE FUIES..........cciieiecee ettt et sa e e e s aeeeeenaeenaeenaesreenrens 26
5 Operating bands and channel arrangeMENt....... ..o 26
51 GBNEYE ...ttt et h e ae R et e £e A e EeRe Rt eR e e e enEeeEeeEeeReeReeEeeReen e et enteaeeeReereeneeneeneenes 26
52 OPEIELING DANOS.......ccteeeteitee bbbt b et b e et eb e e et b e s e et e b e s e e he e b e e e st e b e s e e st eb e s b et ebenr e 26
5.2A Operating DANAS FOF CA ...t b b et bt b e b e e bt b et et se e st b et b e b 27
5.2A.2 Y40 o TSR 27
5.2A.3 F 1= o 7= o 1 S 27
5.2D Operating bandS fOr UL MIMO ..ottt sttt st 27
5.2K Operating bands for simultaneous reception or transmission in multiple directions...........cccccevevieeveeveveeneen, 27
53 UE Channel DANAWITEN ..o bbb e et e sb e ee e 28
531 LCTc 0T - TSSO S RSP P PP ST P R SPTRSPURON 28
5.3.2 Maximum transmission bandwidth configUIration ............ccceiieieeie i 28
533 Minimum guardband and transmission bandwidth configuration..............cccccvevveieeciesce s 29
534 LS 1T 7= | 30
535 Channel bandwidth per operating bBand ..o 30
5.3A UE Channel bandWidth fOr CA ... ettt e besbesaesre e e eneennens 31
53A.1 LT 07 PR S 31
53A.2 Minimum guardband and transmission bandwidth configuration for CA .........c.ccceiiineininni e 31
53A.3 RB alignment with different NUMEerologieSfor CA.......co it 33
53A4 UE channel bandwidth per operating band for CA ..o e 33
5.3D Channel bandwidth fOr UL MIMO.......c.ooiiiiiiieee ettt st s b et 35
54 ChannEl @ITANGEIMIENL.......ccuieie et ee st e e e e e st e sae e s teeteeseeeseease e teesseenteeseesaeesseesaeesseenseenseensennsesneessensrens 35
54.1 L@ 7= 10T S o 7= o 1 o S 35
54.1.1 Channel spacing for adjaCent NR CaITIEIS.......cccveiieie e se e ste e e e et aesnaesreeneees 35
54.2 CRENNEL FASIEY ... ettt e et et bbb e st et e b se e ekt s bt eh e e e e b e besbeebesneenn e s ennes 35
5421 NR-ARFCN and Channel FaSEE...........ooi ittt ere e 35
5422 Channel raster to resource €l ement MaPPING.........cerereerireerere e 35
54.23 Channel raster entries for each operating Dand ..............cooeriiiiin s 36
54.3 SYNCHIONIZALION FBSLEY .....cvieeteitereet ettt b bbb ettt e et b e b e e eb e sb et et e sbe e ebesbennenen 36
5431 Synchronization raster and NUMDENTNG. .......ccveiiirieiree e 36
5432 Synchronization raster to synchronization block resource element Mmapping.........cccovveeererecereneenees 37
54.3.3 Synchronization raster entries for each operating band.............cccoveevvie e 37
5.4A Channel arrangemMENt FOr CA ... .....ei ettt e ettt e e e s reeste e s teesteeseaseesaeesseesseenseensenneesneesseenrens 37
54A.1 (@172 a1 0Tc S o 7= o 1 0 I o O 37
55 (001110 = 1 o 1SS 38
5.5A (o1 110U Tir= 1 o 1S3 [ ] S AN 38
55A.1 Configurations for intra-band CONtIGUOUS CAL.........cueeie et e sae e s 38
5.5A.2 Configurations for intra-band NON-CONtIGUOUS CA ..........oiueiiirieinierieeeie ettt eie b e sreseenen 39

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 4 ETSI TS 138 521-2 V18.8.0 (2025-10)

5.5A.3 Configurations fOr INLEr-DANA CA ...ttt b e b e e b e b snesneren 43
5.5D ConfiguratioNS fOr UL MIMO ..ottt sttt st b et nb et 43
6 TranSMITIEr CharaCENTSHICS ...t bbb 44
6.1 LCTS 1= - ST P TSP PR 44
6.2 IS 0 1 0= SRS 46
6.2.1 UE Maxi MUM OULPUL POWET .......eeueeieeeieeieeesteesteeteestesseessaesseesseessessseanssasssssssssessseessesssenssessssssssssesnsesnsssnsesnns 46
6.2.1.0 GENMETEL ...ttt E R R R R R e R bR 46
6.2.1.1 UE maximum output power - EIRP aNd TRP .........ccocoiiiieiesieseee et sre et ssae e neees 47
62111 UE maximum output power - EIRP and TRP (Rel 16 and forward)...........coccoevereneienenneneneese e 59
6.2.1.2 UE maximum output pOWer - SPherical COVEIA0R ........oouruiririeiie ettt ettt 61
62121 UE maximum output power - Spherical coverage (Rel16 and forward) ..........cccoeveeererieienenencienienens 67
6.2.2 UE maximum OULPUE POWEY FEAUCTION.......c..eueruirieieterieeeie sttt sttt st sb e eb e 68
6.2.2.0 (€1 1 = | SRS P TP URPR 68
6.223.1 UE maximum output power reduction for POWEr ClasS 1 .........ccvvreererininerieeneeeeseseeese s 68
6.2.2.3.2 UE maximum output power reduction fOr POWESN ClaSS 2 ........ccccvecevieeeeesieseeseee e 70
6.2.2.3.3 UE maximum output power reduction for POWEr ClasS 3 ........cccccvvcveeireenieseeeee e 70
6.2.2.3.4 UE maximum output power reduction fOr POWESN ClaSS 4 ........ccccveceveeireesees e 71
6.2.2.3.5 UE maximum output power reduction for pPOWEr ClasS 5 .......cccccvecvieiceesieseeeee e e 71
6.2.2.3.6 UE maximum output power reduction fOr POWErN ClaSS 6 ........ccccveceveeeeeenieseeseee e 72
6.2.2.3.7 UE maximum output power reduction fOr POWESN ClaSS 7 ........cccveceeievseeseeseesieee e 72
6221 UE maximum output power reduction enNhanCeMENES ..........ccceerereeererere et 91
6.2.2 1.0 (€1 1 = | SRS P TP URPR 91
6.2.3 UE maximum output power with additional reqUIremMeENtS..........cooeoerireinenereneneese e 98
6.2.3.3.1 (€1 01 = | OO SOV USRS 99
6.2.3.3.2 RV o] Lo F TSSOSO R PSRRI 100
6.2.3.3.3 A-MPR FOF NS _202.....c.ecteiieeiiisieiet sttt b et b e bt e p e en s 100
6.2.3.34 A-MPR FOF NS _203.....ce ottt b e se et b e nnen s 100
6.2.4 Configured tranSMITLEA POWES ........ccueiieieeseereetesee et e e e et e e te e s eesreesaeesseeseanseeseessaesseeseensanssanssens 108
6.24 1 Configured transmitted power With POWEr BOOS...........ccoveiieiiiiesie ettt see e 109
6.2.5 UE maximum output power — EIRP With UL GapsS.......c.cccceiieiieiiieriese e se e seesae e snee e sneens 112
6.2A LIS A 00T g o] A 115
6.2A.1 UE maximum OULPUE POWES FOF CA ...ttt 115
6.2A.1.0 Minimum conformanCe FEQUITEMENES ...........eiririeireeeesiee ettt sb et sb e b s b s e 115
6.2A.1.1 UE maximum output power - EIRP and TRP fOr CA ........cocoi i 116
6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA) ....cccoviiririieereeee e 116
6.2A.1.1.2 UE maximum output power - EIRP and TRP for CA (BUL CA) ....ccooviiririinereeeeseseese e 120
6.2A.1.1.3 UE maximum output power - EIRP and TRP for CA (AUL CA) ....cccoveririnereeeeneneese e 122
6.2A.1.1.4 UE maximum output power - EIRP and TRP for CA (BUL CA) ....ooveeiee e 124
6.2A.1.1.5 UE maximum output power - EIRP and TRP for CA (UL CA) .....oveeieeiie e 125
6.2A.1.1.6 UE maximum output power - EIRP and TRP for CA (TUL CA) ...oovee e 125
6.2A.1.1.7 UE maximum output power - EIRP and TRP for CA (8UL CA) ....oovee i 125
6.2A.1.2 UE maximum output power - SPheriCal COVEIAQE ......uviuriiriieieere e eeeetesee e e steeseesaeseesneenseenes 126
6.2A.1.2.1 UE maximum output power - Spherical coverage for CA (2UL CA) ...oocivireenineeneneeeieniees 126
6.2A.1.2.2 UE maximum output power - Spherical coverage for CA (BUL CA) ...oocivireeneneenereeeienees 130
6.2A.1.2.3 UE maximum output power - Spherical coverage for CA (AUL CA) ...occivireinineenereeeienieeas 132
6.2A.1.2.4 UE maximum output power - Spherical coverage for CA (BUL CA) ...occivireeneneenereeeieneeas 135
6.2A.1.2.5 UE maximum output power - Spherical coverage for CA (BUL CA) ....ccoevireeneneceneneeeienieeas 135
6.2A.1.2.6 UE maximum output power - Spherical coverage for CA (7TUL CA) ...occevireiniencenereeeienieeas 135
6.2A.1.2.7 UE maximum output power - Spherical coverage for CA (8UL CA) ..cccveeeveeveeveeceeeee e, 135
6.2A.2 UE maximum output power redUCtioN FOF CA........eo et e et esre e s e 136
6.2A.2.0 Minimum conformanCe FEQUITEIMENTS ..........eeieereeceeeeeeees e e e etesee e sreesteesteeeesreesseesseeeeensesneesseesses 136
6.2A.2.0.1 GENMETAL ...ttt R bR bRt et b e nas 136
6.2A.2.0.2 Maximum output power reduction for POWEr ClasS L.........cccccveveeieriierie e 136
6.2A.2.0.3 Maximum output power reduction fOr POWEY ClaSS 2.........cccverieiieiecie e 138
6.2A.2.04 Maximum output power reduction for POWEY ClaSS 3.........ccuvireireree e 139
6.2A.2.0.5 Maximum output power reduction fOr POWEY ClaSS 4 .........ccuiireireree e 141
6.2A.2.0.6 Maximum output power reduction for POWEY ClaSS 5 .........civireirereee e 141
6.2A.2.1 UE maximum output power reduction for CA (2UL CA).....ccurireiirireine et 142
6.2A.2.2 UE maximum output power reduction for CA (BUL CA).....ccuiireirereiene et 164
6.2A.2.3 UE maximum output power reduction for CA (AUL CA).....ccoireirireiene et 170
6.2A.2.4 UE maximum output power reduction for CA (SBUL CA).....ccceece e eee e 177

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 5 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.2A.2.5 UE maximum output power reduction for CA (BUL CA) ..ot 177
6.2A.2.6 UE maximum output power reduction for CA (TUL CA).....cceiireirireiene et 177
6.2A.2.7 UE maximum output power reduction for CA (BUL CA).....ccooireirireiene et 177
6.2A.3 UE maximum output power with additional requirementSfor CA ... 177
6.2A.3.0 Minimum conformanCe FEQUITEMENES ...........eiruireeerieeesiee ettt bbb s b e 177
6.2A.3.0.1 GENMETAL ...ttt R Rt bRt 177
6.2A.3.0.2 V00 ettt R R R R R R R Rt R Rt e Rt n e ren s 178
6.2A.3.0.3 A-MPR FOF CA_NS 202 ...ttt b et b e sn s 178
6.2A.3.0.4 A-MPR FOF CA_NS 203 ...ttt b et b e n b n e n s 178
6.2A.3.1 UE maximum output power with additional requirements for CA (2UL CA) ....ccovevvvcvvceeveeveeeen 179
6.2A.3.2 UE maximum output power with additional requirements for CA (BUL CA) .....cooeverineiereneicnieen 185
6.2A.3.3 UE maximum output power with additional requirements for CA (A4UL CA) .....ccceereneiereneicnienen, 192
6.2A.34 UE maximum output power with additional requirements for CA (SUL CA) .....cccecrereienennicnenen 198
6.2A.3.5 UE maximum output power with additional requirements for CA (6UL CA)......ccecevereiereneicnienen. 198
6.2A.3.6 UE maximum output power with additional requirements for CA (TUL CA) .....ccoceerineierenecnenen. 198
6.2A.3.7 UE maximum output power with additional requirements for CA (BUL CA)......ccecrvenriereneicnieen. 198
6.2A.4 Configured transmitted POWES FOF CA ....c.viiieee ettt e e e e e ere et e e te e e e aesreesneas 198
6.2A.4.0 Minimum conformanCe FEQUITEIMENTS ..........eeieereeceeeeeeees e e e etesee e sreesteesteeeesreesseesseeeeensesneesseesses 198
6.2A.4.1 Configured transmitted power fOr CA (2UL CA) ..oeeeiee ettt ste e s e e nae e s 199
6.2A.4.2 Configured transmitted power fOr CA (BUL CA) ..oueeiee ettt steesae s e e e e s ens 200
6.2A.4.3 Configured transmitted power fOr CA (AUL CA) ..ottt ste e e e enneens 200
6.2A.4.4 Configured transmitted power fOr CA (BUL CA) ..oueeiee ettt steeste s e e e e e enseens 200
6.2A.4.5 Configured transmitted power fOr CA (BUL CA) ..ottt 200
6.2A.4.6 Configured transmitted POWEr fOr CA (TUL CA) ..ottt 200
6.2A.4.7 Configured transmitted power fOr CA (BUL CA) ..ottt 200
6.2A.5 UE maximum output power - EIRP and TRP for CA (2UL CA) with UL Gaps.........ccccerevereniererenienens 200
6.2D Transmit POWES FOr UL MIMO .....ouiiiiieiee et ettt b e 203
6.2D.1 UE maximum output POWEr fOr UL MIMO.....c.coiiiiiiiiiierieeeseee e e 203
6.2D.1.0 GEMETEL ...ttt h R R R R R R ARt e et 203
6.2D.1.1 UE maximum output power - EIRP and TRP for UL MIMO .......ccco oo 203
6.2D.1.2 UE maximum output power - Spherical coverage for UL MIMO .......cccoovvieveeieece e 212
6.2D.2 UE maximum output power reduction for UL MIMO.........cccieiiiieiesiesece e se e 215
6.2D.3 UE maximum output power with additional requirements for UL MIMO........cccccoeovviiveene e 227
6.2D.4 Configured transmitted POWer FOr UL MIMO ......ccoiiiiiiiieieree et 237
6.3 OULPUL POWES QY NAMICS......cueetetineeiertiteiestessese sttt s et sse s eae bt b e e ese s b e e e st s b e e ebe s b e s e st e b e b e st ebe e eseebe b e st sbenbeneees 238
6.3.1 IMNTMUIM QUEPUE POVVET ...ttt ettt b et b et b st b et nb bt be st b e ne e 238
6.3.2 TrANSMIT OFF POWE ..ottt ettt ettt sttt b bbb e b b se bt b e se e b e eb e seebe e b e seebesbe e ebenbennene s 242
6.3.3 TransMit ONJOFF tIME MASK ......cueiieieie et e et e st e teseesbesaeeneeneeneeneessenbeseesseeneenseneens 244
6.3.3.1 LT 0T PR 244
6.3.3.2 General ON/OFF LIME MESK .....euvveeeiiiieteisietee sttt b e 245
6.3.3.3 Transmit power time mask for slot and short or long subslot boundaries...........cccovvevieecvccecieseenen, 248
6.3.34 PRACH TIME MASK ...ttt sttt b et e b bt e b ne bt e b s e s nn et nnenese e 248
6.3.35 LYo T TSP T PSSP PTRRO 252
6.3.3.6 SRS IME MBSK ...t b et b et n e 252
6.3.3.7 PUSCH-PUCCH and PUSCH-SRStiME MESKS ........ccvririeeiirieiererieieese s 257
6.3.3.8 Transmit power time mask for consecutive slot or long subsl ot transmission and short subslot
tranSMIiSSION DOUNTAITES ........ocveeeeeeieiee ettt sttt et e se e besaeene e e eneeneens 257
6.3.3.9 Transmit power time mask for consecutive short subslot transmissions boundaries............ccccceeuenee 257
6.34 oY oo o SR 257
6.34.1 LT 0T R 257
6.34.2 ADSOIULE POWES TOIEIBINCE. ......ccvieeueetereeeete ettt ettt b bbb bbbt a e s b s e b a e ens 257
6.3.4.3 RElaliVE POWES TOIEIANCE. ... .eectieieeiece sttt e te e s e s e e s teeteeeesneesneenseenteenneeneessaessens 262
6.34.4 AQOregate POWES TOIEIANCE........cieeieeseerie ettt ettt te e e e e et este e teeseeseesaeesae e seenteensesssessaesreesnens 272
6.3A Output power dYNAMICSTOr CA ...t e st e et e et e s e e e seente e be e teentesneeteeteeneeeneennes 276
6.3A.1 Minimum OULPUL POWET TOF CA ... et e e e st e et e e tessaesaeesaeesaeeseenseeneenseensenns 276
6.3A.1.0 Minimum conformManCe FEQUITEIMENTS .......c..eeieeie e eeeeees e e etesee e sreesteesteeeesaeesseesseeseeneesnaesseessens 276
6.3A.1.1 Minimum output POWEY FOr CA (2UL CA) .ottt 277
6.3A.1.2 Minimum output POWEY FOr CA (BUL CA) .ottt 280
6.3A.1.3 Minimum output POWEY FOr CA (AUL CA) .ottt 282
6.3A.1.4 Minimum output POWEY FOr CA (BUL CA) ..ottt 284
6.3A.1.5 Minimum output POWEY FOr CA (BUL CA) ..c.eeiiriiieiirieieente ettt 286
6.3A.1.6 Minimum output POWEY FOr CA (TUL CA) .ottt e 288

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 6 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.3A.1.7 Minimum output POWEY FOr CA (BUL CA) ..ottt 290
6.3A.2 TransmMit OFF POWES FOF CA ...ttt ettt st b et b e sb et b e b s b e e b sre e ene s 293
6.3A.2.0 Minimum conformanCe FEQUITEMENES ...........etruirieirieieeriee ettt st sb et sb s st sn e e 293
6.3A.2.1 [V o Lo TSSO 293
6.3A.2.2 [V o Lo TSSO 293
6.3A.2.3 LYo LT TSSOSO T PSSP PTRR 293
6.3A.3 Transmit ON/OFF time MasK FOr CA .......ceiiieeeercieee et s ene s 293
6.3A.3.0 Minimum conformManCe FEQUITEIMENTS .......c..eeieeie e eeeeees e e e eesee e sreesteesteeeesaeesreesseeneeeneesneesseessens 293
6.3A.3.1 General ON/OFF time Mask fOF CA ..ot s nnennene s 293
6.3A.3.1.1 General ON/OFF time mask for CA (2UL CA) ....oviiiiiieeerrieeresee e 293
6.3A.3.1.2 General ON/OFF time mask fOor CA (BUL CA) ..ottt 296
6.3A.3.1.3 General ON/OFF time mask fOor CA (AUL CA) ...ttt 298
6.3A.3.1.4 General ON/OFF time mask fOor CA (BUL CA) ..ottt 299
6.3A.3.1.5 General ON/OFF time mask for CA (BUL CA) ..ot 299
6.3A.3.1.6 General ON/OFF time mask fOor CA (TUL CA) ...t 299
6.3A.3.1.7 General ON/OFF time mask for CA (BUL CA) ..ottt 300
6.3A.4 POWEY CONIOL FOI CA ...ttt et r et r e n e 300
6.3A.4.1 GEMETEL ...ttt h R R R R R R ARt e et 300
6.3A.4.2 Absolute POWEr tOIEranNCE fOr CA ... .o et e e e e e e e aesreesreas 300
6.3A.4.2.0 Minimum conformanCe FEQUITEIMENTS........c.cueieeieereeieeeeseeste e e e e eeesraesree s e e seeesseseesseesseenseensenns 300
6.3A.4.2.1 Absolute power tolerance for CA (2UL CA)...ocuv ettt see s et ae e e e 300
6.3A.4.2.2 Absolute power tolerance for CA (UL CA)...ooui ettt eeesee et ae e 303
6.3A.4.2.3 Absolute power tolerance fOor CA (AUL CA).. ..ottt 304
6.3A.4.2.4 Absolute power tolerance fOor CA (BUL CA)....oi ettt 305
6.3A.4.2.5 Absolute power tolerance fOor CA (BUL CA).....oo ettt 307
6.3A.4.2.6 Absolute power tolerance fOr CA (TUL CA)....oi ettt 309
6.3A.4.2.7 Absolute power tolerance fOor CA (BUL CA).....oo ettt 312
6.3A.4.3 Relative power t0leranCe fOr CA ..ot 314
6.3A.4.3.0 Minimum conformanCe rEQUITEIMENTS........c.ceieeieereete et e seestees e e e eeesaesee e e seeesseseesneesseenseensenns 314
6.3A.4.3.1 Relative power tolerance for CA (2UL CA)...ui et ee e sae e s sae e e snaenneens 314
6.3A.4.3.2 Relative power tolerance for CA (BUL CA) ..t ee e sae e e sneesaeene e snaesnaens 314
6.3A.4.3.3 Relative power tolerance for CA (AUL CA)...ui et e e sneenaesae e snaennaens 314
6.3A.4.34 Relative power tolerance for CA (BUL CA)....uii e ceesees e e e sae e e e esae e snaesnaesneens 314
6.3A.4.35 Relative power tolerance for CA (BUL CA)....coiiiiiiireeetsereee et 314
6.3A.4.3.6 Relative power tolerance for CA (TUL CA) ..ottt 314
6.3A.4.3.7 Relative power tolerance for CA (BUL CA)....oi ittt 314
6.3A.4.4 Aggregate POWEr OIEraNCE FOr CA ...ttt 314
6.3A.4.4.0 Minimum conformance FEQUITEIMENES.........cciereerereeesereee et se et 314
6.3A.4.4.1 Aggregate power tolerance for CA (2UL CA) ..ot 315
6.3A.4.4.2 Aggregate power tolerance for CA (BUL CA) ettt ses et nne s 317
6.3A.4.4.3 Aggregate power tolerance for CA (AUL CA) ..ottt s e 319
6.3A.4.4.4 Aggregate power tolerance for CA (BUL CA) ..ot s e 320
6.3A.4.4.5 Aggregate power tolerance for CA (BUL CA) ...voeeeiece ettt 322
6.3A.4.4.6 Aggregate power tolerance for CA (TUL CA) ettt e et sneenae s 324
6.3A.4.4.7 Aggregate power tolerance for CA (BUL CA) ...uvcieciecee ettt ees sttt enae s 325
6.3D Output power dynamiCSfOr UL MIMO .....c.ciiiiiiiicrieeres et 327
6.3D.0 (€T 0T o= OO TSP P TSR PT ST 327
6.3D.1 Minimum output POWEr FOr UL MIMO .....cuiiiiiieieieeer et 327
6.3D.2 Transmit OFF pOWEr fOr UL MIMO......cciiiiiiiiiiireeste ettt s s ene e 330
6.3D.3 Transmit ON/OFF time mask fOr UL MIMO .......ccoiiiiieeeeieeeee ettt neens 332
6.3D.3.1 General ON/OFF time mask fOr UL MIMO .......cooiiiieie e 332
6.3D.3.2 LYo LT ST OE SO TP OSSP PTRRO 336
6.3D.3.3 LYo LT ST OE SO TP OSSP PTRRO 336
6.3D.34 LYo LT ST OES T PSPPSR 336
6.4 IS RS T 7= 0 0 Y S 336
6.4.1 FrEOUENCY EITON ... eeiiiie ittt ettt sttt sttt st e e b e st e s abe e sabe e e abeesabeeebeesabeeebeesabeesbeeenbeeenseeenes 336
6.4.2 Transmit MOAUIBLTON QUEITTY .....c.veueeierieietereeerte ettt et b bbb neene s 338
6.4.2.1 EITor VECION MAGNITUTE ......c.eivieieeiriiietcrteet ettt bbbt bt n et 338
64211 Error vector magnitude With POWEN BOOSL .........c.ciuiieiriiieiriiieisie et 345
6.4.2.2 CAITIEN [EAKAGE ...ttt b et b et b e bt b e bt b e s b et b e s b et eb e b et b e b e e ebenne e ene s 347
6.4.2.3 T o= g0 =0 TS T LTS 353
6.4.24 EVM equalizer SPECrUM FIAINESS .........ciiiieiriiieesi bbb 365

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 7 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.4.2.5 EVM spectral flatness for pi/2 BPSK MOAUIALTION .........c.coiiiiririieireieseeeseee e 368
6.4.2.6 Phase continuity requirements for DMRS BUNAIING .......coveiiiiiiiinieereesee e 371
6.4A Transmit SIgNal QUAITLY FOr CA ...ttt bbbt b e et b b 375
6.4A.1 FreqUENCY EITOF FOI CA ...ttt bbbt bbbt bbb bbbt b et b n e 375
6.4A.1.0 Minimum conformance FEQUITEIMENES.........cciireeieree et se et 375
6.4A.1.1 Frequency error FOr CA (2UL CA) ...ttt te et e e st et e e sae e e sneesneenseennnens 375
6.4A.1.2 Frequency error FOr CA (SUL CA) ...ttt ste et e e et e e e e eesnaesneesneesneenseenseens 377
6.4A.1.3 Frequency error FOr CA (AUL CA) ...ttt ste et et a st et e e saesneesneesneenseenneens 379
6.4A.1.4 Frequency error FOr CA (BUL CA) ... ee ettt te et e st et e e saeseesneesneenseeneeens 380
6.4A.1.5 Frequency error FOr CA (BUL CA) ...ttt ete et e s et e e e e sae e e sneesneenseenenens 381
6.4A.1.6 Frequency error fOF CA (TUL CA) ..ottt sttt 383
6.4A.1.7 Frequency error fOr CA (BUL CA) ..ottt sttt 385
6.4A.2 Transmit modulation qUAlTEY FOF CA ..ottt s b e e b e e ene s 387
6.4A.2.0 (€1 01 = | TSP P TP SRUPTPRSTURPRON 387
6.4A.2.1 Error vector Magnitude fOr CA ... ettt 388
6.4A.2.1.0 Minimum conformance FEQUITEIMENES.........cciireereriee ettt sie e et b e e 388
6.4A.2.1.1 Error vector magnitude fOr CA (2UL CA) ..ottt ee e saeenne s sneesnaesnaens 388
6.4A.2.1.2 Error vector magnitude fOor CA (BUL CA) ..ueoiiiece ettt se e sne e e e snaennaens 391
6.4A.2.1.3 Error vector magnitude fOr CA (AUL CA) oottt ete e naesae s e snaesnaens 393
6.4A.2.1.4 Error Vector magnitude for CA (BUL CA) ..ot seste e sae e e s esnaenneens 396
6.4A.2.1.5 Error Vector magnitude for CA (BUL CA) ...oveeeee et sae e e s enneens 399
6.4A.2.1.6 Error vector magnitude fOr CA (TUL CA) ..oeeiieece ettt ee e sneenne s snaesnaennaens 402
6.4A.2.1.7 Error vector magnitude for CA (BUL CA) ..ottt 405
6.4A.2.2 Carrier 18aKAgE FOr CA ...ttt b bt b e e et eb e bt b e s bt eb e e e e et e saenneneas 408
6.4A.2.2.0 Minimum conformance FEQUITEIMENES.........ccier ettt se et 408
6.4A.2.2.1 Carrier 18akage fOr CA (2UL CA) ..ottt 410
6.4A.2.2.2 Carrier 1eakage fOr CA (BUL CA) ..ottt 412
6.4A.2.2.3 Carrier 18akage fOr CA (AUL CA) ..ottt 414
6.4A.2.2.4 Carrier [€akage fOr CA (BUL CA) .ottt sttt et et e st e st teeeesnensnaennes 415
6.4A.2.2.5 Carrier [eakage fOr CA (BUL CA) ..ottt s e ettt erae s et seenesnansnannns 417
6.4A.2.2.6 Carrier [€akage fOr CA (TUL CA) ettt sttt et e et e st teetesnensnaennes 418
6.4A.2.2.7 Carrier [eakage fOr CA (BUL CA) ..ottt st st ste et e st teenesnaesnaennes 420
6.4A.2.3 IN-baNd EMISSIONS FOI CA ...ttt n e r e n s 421
6.4A.2.3.0 Minimum conformance FEQUITEIMENES.........ccier ettt se et 421
6.4A.2.3.1 In-band emiSSIONSFOr CA (2UL CA) ...ttt 425
6.4A.2.3.2 In-band emiSSIONSFOr CA (BUL CA) ..ottt 430
6.4A.2.3.3 In-band emiSSIONSFOr CA (AUL CA) ...ttt 434
6.4A.2.3.4 In-band emiSSIONSFOr CA (BUL CA) ...ttt 438
6.4A.2.3.5 In-band emiSSIONSFOr CA (BUL CA) ...ttt 442
6.4A.2.3.6 In-band emiSSIONS fOF CA (TUL CA) eoieuiecieee ettt te e teete st e e e saeses e e sneanseenseens 446
6.4A.2.3.7 In-band emisSIONS fOr CA (BUL CA) ..ooouiieieeie ettt ste et ee st e e e saesee e e sneanseenneens 450
6.4A.2.4 EVM equalizer Spectrum flatNESSTOr CA ...ttt et ne s 455
6.4A.2.4.0 Minimum conformanCe rEQUITEIMENTS........cccueieeieereeeeeeeeeeeste e e e e esee e sree s e e seeesseseesseesseenseensenns 455
6.4A.24.1 EVM equalizer spectrum flatness for CA (2UL CA) ..o eeceeceeeeeeeee ettt 455
6.4A.2.4.2 EVM equalizer spectrum flatness for CA (BUL CA) ..ottt 457
6.4A.2.4.3 EVM equalizer spectrum flatness for CA (AUL CA) ..ot 459
6.4A.2.4.4 EVM equalizer spectrum flatness for CA (BUL CA) ..ottt 461
6.4A.2.4.5 EVM equalizer spectrum flatness for CA (BUL CA) ...ouoeiiiiciieneeesereeese e 463
6.4A.2.4.6 EVM equalizer spectrum flatness for CA (TUL CA) ..ottt 465
6.4A.2.4.7 EVM equalizer spectrum flatness for CA (BUL CA) ..ottt 467
6.4A.2.5 [V o Lo TSROSO 469
6.4D Transmit signal quality FOr UL MIMO........ooiiiieiice ettt et snee e sneenreenneens 469
6.4D.0 LCTc 07 - OSSOSO TSP PSPPIV PTRSPURON 469
6.4D.1 Frequency error FOr UL MIMO ..ottt e st s te e aeeaesnee s e e sneenseenneens 469
6.4D.2 Transmit signal quality fTOr UL MIMO ........ocuiiiecic ettt ae s s 471
6.4D.2.1 Error vector magnitude fOr UL MIMO .....c.uiiii ettt n 471
6.4D.2.2 Carrier 16akage fOr UL MIMO ...ttt ettt sne s 474
6.4D.2.3 IN-band emisSiONS FOr UL MIMO ..ottt st s 479
6.4D.2.4 EVM equalizer spectrum flatness for UL MIMO ......co.cciiiiiiieneee e 488
6.4D.3 Timeaignment error fFOr UL MIMO ..ottt sb e s s 494
6.5 OUtPUL RF SPECIIUM EIMISSIONS......cueitieiiieterteieet sttt b b et b e b b e e b e b e st b ne e 497
6.5.1 OccUPied DANAWITLN ..o bbbttt b e et b e 497

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 8 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.5.2
6.5.2.1
6.5.2.1 1
6.5.2.2
6.5.2.3
6.5.3
6.5.3.1
6531 1
6.5.3.2
6.5.3.2 1
6.5.3.3
6.5.33 1
6.5A
6.5A.1
6.5A.1.0
6.5A.1.1
6.5A.1.2
6.5A.1.3
6.5A.1.4
6.5A.1.5
6.5A.1.6
6.5A.1.7
6.5A.2
6.5A.2.1
6.5A.2.1.0
6.5A.2.1.1
6.5A.2.1.2
6.5A.2.1.3
6.5A.2.1.4
6.5A.2.1.5
6.5A.2.1.6
6.5A.2.1.7
6.5A.2.2
6.5A.2.2.0
6.5A.2.2.1
6.5A.2.2.2
6.5A.2.2.3
6.5A.2.2.4
6.5A.2.2.5
6.5A.2.2.6
6.5A.2.2.7
6.5A.3
6.5A.3.1
6.5A.3.1.0
6.5A.3.1.1
6.5A.3.1.2
6.5A.3.1.3
6.5A.3.1.4
6.5A.3.1.5
6.5A.3.1.6
6.5A.3.1.7
6.5A.3.2
6.5A.3.2.0
6.5A.3.2.1
6.5A.3.2.2
6.5A.3.2.3
6.5A.3.2.4
6.5A.3.2.5
6.5A.3.2.6
6.5A.3.2.7
6.5A.3.3
6.5A.3.3.0

(O 7010l o 7= oo =0 01X T o RSP RRRSN 500
SPECEIUM EMISSION MBSK....c.ecuiitiiciiiteieeiesteseei sttt et ekt b et b e et sneneene s 500
Spectrum Emission Mask With POWEr BOOSE ........ccovuiiriiiiniieieie ettt 503
Yoo TSP 504
Adjacent ChanNEl 1€8KAGE ML .........coveeeirieieeereeet e b e 504

SPUMTOUS BIMISSIONS ....eeeeeeeeteeteeteettesteesteesteesteseesaeesseasseaseesseesteaseesseesseesseeseenseaneeaseanseeseenseansensenssenssnes 509
TranSMItter SPUITOUS EIMISSIONS .......coieeieeiteeieeeeeteesteeteeteseesseesseesseessesseeseesseesseenseenseessesseessenssesssens 509
Transmitter Spurious emissions With POWEr BOOSL...........cccccviieiieiiese e 514
Spurious emission band UE CO-EXISLENCE .......ccueiiiieier et sreeae e e 515
Spurious emission band UE co-existence with POWer BOOSE...........ccccvvierievien v 519
Additional SPUIMTOUS EMISSIONS .....c.eeueitireiiirierieiistesees sttt et s bt b bt rs e bt sn e s b eneeb e neneens 521
Additional spurious emissions With POWEr BOOSE..........ccuieiiirieiriniereeesiee s 525

Output RF Spectrum emiSSIONS FOr CA ..ot bbb 527

Occupied DanAWITEN TOF CA ... et b et b et sa et b e 527
Minimum conformanCe FEQUITEMENES .........c.eiririeirieeeeriee ettt bt b s b e e 527
Occupied bandwidth fOr CA (2UL CA) ..ottt et 527
Occupied bandwidth fOr CA (BUL CA) ..t se et e e steesseenaeeaesnaeeneesnaensenns 530
Occupied bandwidth fOr CA (AUL CA) ...t seeste e ee e sreesaeesaeeaeenaesnaesnaenrenns 531
Occupied bandwidth fOr CA (BUL CA) ....ui ettt ste et te e sraesseesaeenesnaeeneesnaessenns 532
Occupied bandwidth fOr CA (BUL CA) ....ui ettt ste e e et saeesaeeaesnaeeneesnaenrenns 533
Occupied bandwidth fOr CA (TUL CA) ...ttt este et te e steesaeesaeeaesnaeeneesneensenns 534
Occupied bandwidth fOr CA (BUL CA) ...ttt te e steesseesaeeaesnaesneesnaenrenns 535

Out Of band eMISSION FOF CA ...ttt et besee bt e e e s ee e e seesaeseessesneenseseens 536
Spectrum EmisSion Mask FOr CA ..ottt b bbb e ebesneeene s 536

Minimum conformance FEQUITEIMENES.........ccier ettt se et 536
Spectrum Emission Mask for CA (2UL CA) ..ot 537
Spectrum Emission Mask for CA (BUL CA) ..ottt 541
Spectrum Emission Mask for CA (AUL CA)....oouiieiriieeriiieirienee ettt 542
Spectrum Emission Mask for CA (BUL CA)...cvveieeeeece ettt ee e e s sneesneeae e 543
Spectrum Emission Mask for CA (BUL CA)...cueeieeeeiece ettt ee e sae e s sneesneenae s 544
Spectrum Emission Mask fOr CA (TUL CA)...cveeieceee ettt e et 545
Spectrum Emission Mask for CA (BUL CA)...c.veeieeeeece ettt ee e s s sne e sneenae e 546
Adjacent channel [eakage ratio FOr CA ..o et snaesraenrees 547
Minimum conformance FEQUITEIMENES.........ccier ettt se et 547
Adjacent channel leakage ratio for CA (2UL CA) ..ot e 548
Adjacent channel leakage ratio for CA (BUL CA) ..ot 552
Adjacent channel leakage ratio for CA (AUL CA) ..ottt 553
Adjacent channel leakage ratio for CA (BUL CA) ..ot 554
Adjacent channel leakage ratio for CA (BUL CA) .....ooieiririeiriierie s 555
Adjacent channel leakage ratio for CA (TUL CA) ..ooueee et 556
Adjacent channel leakage ratio for CA (BUL CA) ...oueeeiei e 557

SPUFOUS EMISSIONS TOI CA ..ottt ettt et e s a e s e e te e teetesneesaeesreesseenteenteeneennanssansneas 558

General spurious eMiSSIONSTON CA .....ocueiie e e esreesteeaesneesneesseeseenseans 558
Minimum conformanCe FEQUITEIMENTS........c.cueieeieereeee e eeestees e e e eeesraesree e e sseeseseesseesseenseensenns 558
General spurious emisSIoNS fOr CA (2UL CA)..eeoieeeee ettt e st 558
General spurious emisSioNS fOr CA (BUL CA) ..ottt 563
General spurious emiSSIONS fOr CA (AUL CA) ..ottt 563
General spurious emisSioNS fOr CA (BUL CA)....oiciiiieereieeirteee sttt 564
General spurious emisSioNSfOr CA (BUL CA)....oeciiiieiriiieireeerieseeesie e 564
General spurious emiSSIONSfOr CA (TUL CA)...uiiciiieirieeiriieeseee s 565
General spurious emisSioNS fOr CA (BUL CA)....oiciiieiriiieiriereeerieeeesie e 565

Spurious emission band UE co-eXistence for UL CA ........ooeioiecieeee e ste e 566
Minimum conformanCe FEQUITEIMENTS........c.cueieeieeseeee et e seestees e e e eeesraesee e e sreenseseesseesseenseensenns 566
Spurious emission band UE co-existence for CA (2UL CA) ....ooieeceeeeeeeeece e 567
Spurious emission band UE co-existence for CA (BUL CA) ....ooieecicceceeeee e 571
Spurious emission band UE co-existence for CA (AUL CA) ....oooiece e 572
Spurious emission band UE co-existence for CA (BUL CA) ...oooveirirenineserieeeeseee s 572
Spurious emission band UE co-existence for CA (BUL CA) ......ooeerirenenenenieeiesieeeseeeees 573
Spurious emission band UE co-existence for CA (7UL CA) ...ooociririnireesenieeeeeseeeseeees 574
Spurious emission band UE co-existence for CA (UL CA) ....c.oveiririieninieneneeiesieeeseeeees 574

Additional spurious emMIiSSIONS FOr CA ......ooiiiiiirieere bbb 575
Minimum conformance FEQUITEIMENES.........cccuireeiereee ettt se e sb e 575

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 9 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.5A.3.3.1 Additional spurious emissioNS for CA (2UL CA) ...t 576
6.5A.3.3.2 Additional spurious emissioNS for CA (BUL CA) ..ot 581
6.5A.3.3.3 Additional spurious emissioNSfor CA (AUL CA) ..ottt 582
6.5A.3.34 Additional spurious emissioNS for CA (BUL CA) ...t 582
6.5A.3.3.5 Additional spurious emissioNSfor CA (BUL CA) ..ot 583
6.5A.3.3.6 Additional spurious emissions for CA (TUL CA) ...ooieeieeee ettt 584
6.5A.3.3.7 Additional spurious emissions for CA (UL CA) ....oiieii et sae e s 584
6.5D Output RF spectrum emissionS for UL MIMO..........ooiiiieicecc ettt 585
6.5D.1 Occupied bandwidth fFOr UL MIMO .......ccioiieece ettt ettt enaesreenneas 585
6.5D.2 Out of band emiSSION fOr UL MIMO ..ottt 587
6.5D.2.1 Spectrum Emission Mask for UL MIMO.......c.coiiiiiiciieieese sttt 587
6.5D.2.2 Adjacent channel leakage ratio for UL MIMO ..ot s 588
6.5D.3 Spurious emMiSSIONS FOr UL MIMO ...ttt et 591
6.5D.3.1 Transmitter Spurious emisSIoNS fOr UL MIMO ..ot 591
6.5D.3.2 Spurious emission band UE co-existence for UL MIMO ..o 592
6.5D.3.3 Additional spurious emissioNS fOr UL MIMO ........ccoiiiiiiiniinieeseeeese e 593
6.6 Tl =S o] 0 = o S 594
6.6.0 LCTc 07 - OSSP TSSOSOV SPTRSPURON 594
6.6.1 Beam COrreSpONAENCE - EIRP ........ccoiiiiee ettt st et e et este e teeaesneesaeesneenneenseens 594
6.6.2 Enhanced Beam correspondence — EIRP..........cooi it ens 604
6.6.3 Beam Correspondence in RRC_INACTIVE and initial 8CCESS .......ccvveviiriiiriiriiesieseeseeree e ses e sseeneeens 611
6.6A Beam COrreSPONAENCE FOF CA ..ottt e st e e e e e ee s e e saeesaeesaeeseenteenseenaesseessaesaeas 612
7 RECEIVE CharBCIENTSHICS. ..o ittt st st et s s e eeste e e e s eeseeeneenaenneenes 612
7.1 GBNEYEL ..ottt et ae e aeea e et e EeeRe Rt Rt eaeeR e et e EeeReeEeeReeReeteeReentenseeteaaeeaeeneeneenteneens 612
7.2 DiIVEISItY ChArACEITISEICS ...ttt ettt b et bbbt b et b e b et eb e s b e e b e sb et et e sbe e ebenbeneeneas 613
7.3 REFEIENCE SENSITIVITY . .eiitiecieeeee ettt e e e s te e s te e teeteeaeesaeesaeesaeenseenseenseeneesneesnaesnnas 613
731 LCTc 07 - SO TS U ST P TSP PTRSPPRON 613
7.3.2 Reference Sensitivity POWES TEVEL .........oceeiieece ettt e e e saeenreenneens 613
734 EIS SPhEICal COVEIAOR. ... eeiieiie ettt ettt e e et essaestaesbe e teeaesneesaeesaeenseensenns 622
7.3A Reference SENSILIVILY TOr CA ..ottt et e e e s e sae e saeesaeeaeenaeeneeenaesneesraesnens 629
7.3A.1 LCTc 07 - OSSOSO TSP PSPPIV PTRSPURON 629
7.3A.2 Reference sensitivity POWES [EVEl FOr CA ... e 629
7.3A.2.0 Minimum Conformance REQUITEIMENLS..........uieeririieerieeeesiei et 629
7.3A.20.1 INtra-band CONLIGUOUS CA ...ttt ettt bbb 629
7.3A.2.0.2 Intra-band NON-CONLIGUOUS CA ........ouiiiiieite ettt ettt 629
7.3A.2.0.3 INEEN-DANA CA ...ttt bbbt b e st a e b e bt b et eb e et et sb e n e 630
73A.2.1 Reference sensitivity power [evel for CA (2DL CA) ...t 630
7.3A.2.2 Reference sensitivity power [evel for CA (BDL CA) oottt 635
7.3A.2.3 Reference sensitivity power [eVel for CA (ADL CA) ..ottt 635
7.3A.2.4 Reference sensitivity power [evel for CA (BDL CA) ..o cieece ettt 636
7.3A.25 Reference sensitivity power [evel for CA (BDL CA) ..oouieeeece ettt 637
7.3A.2.6 Reference sensitivity power [eVel for CA (7TDL CA) oottt 637
7.3A.2.7 Reference sensitivity power level for CA (8DL CA) ...t e 638
7.3A.3 EIS spherical COVErage for DL CA ..ottt bbb b 638
7.3A.3.0 Minimum Conformance REQUITEIMENLS..........uiuiererieieiriee sttt sb bbb 638
7.3A.3.0.1 LY oL SO 638
7.3A.3.0.2 RV SO 638
7.3A.3.0.3 EIS spherical coverage for inter-band CA ..........coiiiiiineere e 638
7.3A.3.1 EIS Spherical Coverage for Inter-band CA (2DL CA) ...ooveeieee e ste et srae e 639
7.3A.3.2 EIS Spherical Coverage for Inter-band CA (BDL CA) ..oooveeieeeee e se et srae e 642
7.3A.3.3 EIS Spherical Coverage for Inter-band CA (ADL CA) ...ooveeieee et 643
7.3D Reference sensitivity TOr UL MIMO ........oooiiioe ettt e sne e snaesnaesraennees 644
7.3K Spherical coverage requirement for simultaneous reception from multiple directions............cccocceveeevveenne 644
7.3K.1 Spherical coverage with two Angle of Arrivals (AoAs) with simultaneous reception from multiple

(0T = 1 o 0SSP 644
7.3K.1.0 LT 0T R 644
7.3K.1.1 UE spherical coverage for simultaneous reception from multiple directions (2 AOAS).......cccccceeueneee. 644
7.4 MaXiMUM TNPUL TEVED ...ttt bbb et b e e et b sb et ebesb e e enesbenneneas 648
7.4A Maximum iNPUL TEVEL FOr CA ...ttt bbbt b e bbbt et sb e b e sbe e s 651
7.4A.0 Minimum Conformance REQUITEMENTS.........coueeririeieiriee et sb bbb se e 651
7.4A.0.1 Maximum input level for Intra-band CoNtigUOUS CA ......cveeieeie et 651

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 10 ETSI TS 138 521-2 V18.8.0 (2025-10)

7.4A.0.2 Maximum input level for Intra-band NON-CoNtIGUOUS CA ..o 651
7.4A.0.3 Maximum input level for iNter-Dand CA ... e 651
74A.1 Maximum iNPUL [EVEl FOr CA (2DL CA) ..ottt bbb e 651
7.4A.2 Maximum iNPUL [EVEl FOr CA (BDL CA) ..ottt bbb e 655
7.4A.3 Maximum iNPUL [EVEl FOr CA (ADL CA) ..ottt bbb e 655
74A.4 Maximum iNPUL [€VEl FOF CA (BDL CA) ..eiieeieeieeeieeteere e see s ee st e et eae e et esteetesaesneesaeesneenseenseans 656
7.4A.5 Maximum iNPUL [€VEl FOr CA (BDL CA) ..oueieeieeeeeieeeereeesee e s e e te e sae et e e tesaesnaesaeesneenseenseans 656
7.4A.6 Maximum iNPUL [€VEl FOF CA (TDL CA) .o e sesee e st e et eae e et e e etesaesneesaeesneenseenneens 657
T4A.7 Maximum iNPUt [€VEl FOFr CA (BDL CA) ..o e e st s s e et e et te e tesaesneesreesneenseenneens 658
7.4D Maximum iNPUL [EVEl FOr UL IMIMO ..ottt e a e et esneesnaesnaennees 658
7.5 Adjacent ChaNNEl SEIECTIVITY ........oiiiieiie bbbt b e et b b 658
7.5A Adjacent channel SEIECHIVITY TOF CA . ....o it b e et 664
7.5A.0 Minimum Conformance REQUITEMENTS.........coueuririeiririee et b e e 664
7.5A.0.1 Adjacent channel selectivity for Intra-band coNtigUOUS CA .........c.ceiiriririreireeeseee s 664
7.5A.0.2 Adjacent channel selectivity for Intra-band NoN-CoNtigUOUS CA .........ccceerireerinenereeeseeeeeeseeees 666
7.5A.0.3 Adjacent channel selectivity for Inter-band CA ... 666
75A.1 Adjacent channel SelectiVity FOr CA (2DL CA) oottt et e e sreesneeaeenne e 666
7.5A.2 Adjacent channel selectiVity FOr CA (BDL CA) oottt e e e e st sae e e e sreesaeeaeenne e 666
7.5A.3 Adjacent channel selectiVity FOr CA (ADL CA)..ooiiiie ettt e sreesneeaeenne e 666
75A.4 Adjacent channel selectiVity FOr CA (BDL CA) oo ere ettt ee st e e e e sae s e sreesaeeaeenne e 666
7.5A.5 Adjacent channel selectiVity fOr CA (BDL CA)...oouiieiie ettt eee st e et sreesaeeaeenne e 666
7.5A.6 Adjacent channel SelectiVity FOr CA (DL CA) oo ese et e st e e sae e s sneesneeneenne e 666
7.5A.7 Adjacent channel selectivity fOr CA (BDL CA)...ooi ittt 666
7.5D Adjacent channel selectivity TOr UL MIMO........ccoiiiiiee et 667
7.6 BIOCKING CHaraCEITSHICS ......eiveeeiieee ettt b e bbb e b b e b e sbeneeneas 667
7.6.1 LT 07 SRR 667
7.6.2 [N-DANA DIOCKING ...ttt bbb bbbt b et nb bbb ens 667
7.6.3 1Yo o OSSO 672
7.6A Blocking CharaCteriStiICS FOr CA ...ttt te e e e sae e s aeeaeeaneeneeenaesreesraesaeas 672
7.6A.1 LCTc 07 - OSSOSO TSP PSPPIV PTRSPURON 672
7.6A.2 TS o7=107e M o] Voot (1 1o I e O SR 672
7.6A.2.0 Minimum Conformance REQUITEMENTS.........ccveiieieeieesies e e sae e steesteesee e sre e s e reenaeeneessaesnen 672
7.6A.2.0.1 In-band blocking for Intra-band CoONtigUOUS CA ..........coieeiieieee e 672
7.6A.2.0.2 In-band blocking for Intra-band NON-contiguoUS CA ..ot 673
7.6A.2.0.3 In-band blocking for INLEr-Dand CA ..........ooiii e 674
7.6A.2.1 IN-band bIOcKing fOr CA (2DL CA)...uiiiiriirieiriereeee sttt 674
7.6A.2.2 Yoo TSP 677
7.6A.2.3 Yoo 1 TSP 677
7.6A.24 Yoo 1 ST RSSN 677
7.6A.2.5 LYo T TSP T PSSP PTRRO 677
7.6A.2.6 LYo LT TSSOSO TP OE TSP TTST PP 677
7.6A.2.7 LYo LT TSSOSO T PSSP PTRR 677
7.6D Blocking characteristicS for UL MIMO ......coouioii ettt sttt e esnaesnaenneas 677
7.7 RV o T OSSPSR ST PSPPSR 677
7.8 RV o T TSSO RSP ST TS PP SPRR 677
7.9 SPUFTOUS EITISSIONS......c.eeteteeeteetereese ettt et s et es st e bt e e e bt b e e st s b ea s eb e e b e s e s e e b e b e st s b e b e st e b e b eb e eb e s eneeb et eneebenbe e e 677
7.10 RV oL TSRS 680
Annex A (nor mative): Measurement CNANNEIS..........cooiiiie s 681
N = 0T SR 681
A.2 UL reference measurement CRANNEIS ..o 681
A2l GEMETAL ...ttt h R R R AR R AR ARt R Rt R Rt n R e e r et 681
A22 RV o T TSSO RSP ST TS PP SPRR 681
A.23 Reference measurement ChanNElSfOr TDD ........ccovveiiiriinenee e e s enea 682
A.23.1 DFT-S-OFDM PI/2-BPSK ..ottt ettt 683
A.2.3.2 DFT-S-OFDM QPSK .....oiiieiiiitetesirtette sttt sttt b st se et b b e bt b b e s st b b nenn e nnns 683
A.233 DFT-S-OFDM LOQAM ...ttt ettt ettt e et e sae e et s et saeeebe e beenbeeaeesaeesseesbeeaseesesneesaeesaeanseenseans 684
A.234 DFT-S-OFDM BAQAM ...ttt ettt ettt e et see et e et e ae e e bt e be e beembesaeesaeesheeaaeesesneesaeesaeenseensenns 685
A.235 CP-OFDM QPSK ...ttt tete ettt te st e s sesestete e seetesesseb et seebeseseesaneseebeseseesaneseebasesessanesensaneaens 686
A.2.36 CP-OFDM L16QAM ..ottt ettt ettt tese e ee e seebes e seseese e e besese e ese e s besese s ese e s bebeaesaesenesbebeasssanesenseneaens 686
A.2.3.7 CP-OFDM BAQAM ..ottt ettt ettt st ae e s et et e e st e eaeeeb e e beeabeeabesaeesaeesaeeaeeeaseemeeeneeeneeeneeseeesaeas 687

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 11 ETSI TS 138 521-2 V18.8.0 (2025-10)

A.3 DL reference measurement CRANNEIS ..o s 689
A31 GBNEYEL ...ttt et ae e a e a e et e Ee Rt Rt Rt Rt eR e e e e EeeReeEeeReeReebe e Rt enteneeateeaeeaeeneeneenteneens 689
A.3.2 LYo 1o FO TSSOSO 691
A.3.3 DL reference measurement ChannelSfOr TDD ........cocucieiiiiriiinene et e 691
A331 GENEIEL ...t b b b E R bbbk bbbttt b bbb 691
A.3.3.2 FRC for receiver requirements fOr QPSK ..........oiiiiiiieiie s ese e te et ae e e saeeneenneens 691
A.3.3.3 FRC for receiver requirements for I6QAM .......cciiiiiieiee e e e reesaeeae e e saeesreenneens 693
A.3.34 FRC for receiver requirements fOr BAQAM ........uooii e it e et e ae e e sneenreenneens 693
A.3.35 FRC for receiver requirements for 256QAM ..ot e 694
Y o o SRR 696
A5 OFDMA Channel Noise Generator (OCNG) .......ccceiiieeiiiieeieesie e sie st eee st ste e sre et sre e st sneenaeses 696
A5.1 OCNG PAEINS FOF FDD ......evviieitieeiisesi ettt bbb bbbt ettt bbb 696
A5.2 OCNG PaErNS fOF TDD ......eietieteieieeisesise ittt sttt b bbbkttt ettt b bbb 696
Ab521 OCNG TDD pattern 1. Generic OCNG TDD Pattern for all unused RES.........ccccocvecivvieriesecneece e, 696
A6 FR2 RF tests With testahility ISSUBS........cciiieeiesieeieie sttt sneeeeseeenes 696
A.6.1 FR2 RF tests with testability issues not related to Measurement Uncertainty (MU)........coccoeveiniennoneninnens 696
Annex B (normative): Propagation CONAITIONS..........ccoiiiiiriierieeeee s 698
o T N (o R 111 1 = = 1o P 698
Annex C (nor mative): Downlink Physical ChannelS..........cooiiieiiieieeneeeseeeeeee s 699
C.O DoWNiNK SIgNal TEVEIS........ceiiiiiee ettt ettt te s be e e besaeesesbesneesesreennens 699
(O R €70 TSROSO 700
O 11 ] TSP PRPUPRRN 700
(3 I o a0 T= o 1o o USSR 701
C.3.0 Measurement of TransSmitter CharaCleriStiCS........oiiiiiirieiee et eb e 701
C31 Measurement Of RECEIVEr CharaCteriSliCS . .....coueiiriiiere ettt e s 702
Annex D (normative): Characteristicsof theinterfering signal ........cccooeeveveceii e, 703
D 0 R €= 0T | SRR 703
D.2  INEITEIENCE SIGNAIS. ... ettt b bt bbbt e e st b nr b e e s 703
Annex E (normative): Global IN-Channel TX-TESt.....ccecceiiceeiece et 704
T O = o= S 704
E.2  SIgNAIS AN rESUILS.......ccviieiiieie ettt et st st e s ae et e s ae e e e s teeaeesbesteentesreereesesneeneesreanes 704
E21 BaSIC PIINCIPIE. ...ttt b bbbt b e et b e et b e R b e et bR et bt b e bt ehe e ene s 704
E.2.2 Output SIgNal Of the TX UNGEE TESE .....c.veeeiiriieet ettt b e e 704
E.2.3 L= (= A To= TS o = | SR R 704
E24 IMBASUIEIMENT FESUITS...... ettt e bbbt e e s e e b e sb e eb e s et ebe e e e e e besheebeeneenneneeres 705
E.25 M EBSUFEIMENT POINES ... .eeveeteeereeeieeeesieeseesee e saeseesseesse e seesseesseeseesseesseesteestesssesseesaeesaeesseenseenseensennsesnsessansnns 705
R S o = 00T [ o I TP S RSP TRPPU 705
E3.1 Pre FFET MiNiMiZatiON PrOCESS......c.ciuiieterteeetertestete sttt seesesreseesesbe e bt sbeseebesbeseebesae e ebeseeneebesae e ebesbeneebesaenneneas 705
E.3.2 TimiNg Of the FFET WINAOW ......oeiiiiiiieiieeeee ettt b e et b e 706
E.3.3 POSE FFT @QUAITSALION......c.eeeeteieeieete ettt ettt ettt et b e e h bbb e b e bt seeb e s b e seeb e s b e e et e sbeneenenbeneeneas 707
E.4  Derivation Of tNE FESUITS........cci ittt sne e 708
E4.1 BV M ettt bbb E bbb bR £ E bbb bR AR e bbbkttt 708
EA4.2 AVETEOEO EVM . bbb bbbk bbb b b 708
E.4.3 IN-band emiSSIONS MEASUMNEIMENT........cc.iiieeeee et bbbttt e b bt sa e b e s enee e enes 709
E4.4 EVM equalizer SPECIIUM FlalNESS. ....ccveiie ettt sttt et e s re e ae et e eneeenaesneesnaesneas 711
E.45 Frequency error and Carrier [E8KAGE .........coi ittt s eb e 712
E.4.6 EVM of Demodulation reference SymbolS (EVIVIDMRS) «-ccverveeereruenerrerienieienienesiesieseeiesreseeiesseseesesseseesesseseeneas 712
E.4.6.1 15 QVEFAGE FOr EVIMl DMRS «-e-verereereerererueeeeeseseseneesesssessssesesesesesesesesesessssssesasessssnsnsssssssssesesesasesensnsasssssssesen 713
E.46.2 Final QVErage fOr BV M DMRS . «-veververteeertirieinte sttt bbbt bbb 713

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 12 ETSI TS 138 521-2 V18.8.0 (2025-10)

ES5 EVM andinband emisSSioNSfOr PUCCH..........ccooiiiiiiirese st 713
E.5.1 BaSIC PIINCIPIE. ...ttt bbbt et b e et b e e e bR e b e e e bR et eb e b e bt b e ene s 713
E.5.2 Output Signal Of the TX UNAEN TESE .....c..eeieecee ettt e et et neesraesre e reeteenneeneeenes 713
E.5.3 L= (= 0 To= TS o = | S 713
E54 IMIBASUIEIMENT FESUITS.......eete ettt bbb bt s e b e bt b e e et ehe e e e e e besbeebeeneenneneeres 714
E5.5 M EBSUFEIMENT POINES ... .eeveeteeetieeieeeeeseeseesee e seeseesseesse e seesseesseesaesseesseesteestesssesseesseesaeenseanseenseensennsesnsnssansnns 714
E.5.6 Pre FFET MiNiMiZatiON PrOCESS......eeiieeieiieseeseee st esteeeeeseesseestees e e e ssaesseesseesseesseansesseesseesseeseenseanseeseesseessansses 714
E5.7 TimiNG Of the FFT WINAOW .....ccveiiiiiiciese ettt et e e st este e e e e e naesnaesneesneesseenseensenns 714
E.5.8 POSE FFT @QUAITSALION......c.eeeeiteeeieete ettt sttt b e et b e e bt b e se bt b e se b b e se bt e b e seebesb e e ebesbeneebenbeneeneas 714
E.5.9 DErivation Of thE FESUILS ..ottt st e e bt saeene et et e beseeeseeneeneeseeeas 715
E.59.1 LYY = T o SR 715
E.5.9.2 AVEFAGEU EV IVIBUCCH «--vereeeeeereeetereeseeneeneesteseestesseeseeeansesseseessesseeseeneanseseessessessessesneensessessessessessesneensensenses 715
E.5.9.3 IN-band emiSSIONS MEASUNEIMENT .........ceiiee ittt e et et e e et e stesteseeese e e eneeseestesaesresnesneeneeneenss 716
E5.10  Modified SIgNA UNCEE TESE.......couiiiiiitirteeet e ettt s b bbb 717
I YA Y1 (o = =7 O o S 719
E.6.1 oo o] T ot o] = TS 719
E.6.2 Output Signal Of the TX UNAEN TESE .....c.eeieese ettt e st e et e s e sraesre e seenreenneeneeenes 719
E.6.3 REFEIENCE SIONAL ...ttt bbb bt b bt b e b e bt e b e s e bt s bt se bt e b et b e sb e e et e nb e e ebeebenneneas 719
E.6.4 IMEASUNEIMENT FESUITS. ... ettt sttt e et e st st e et e s ae s e e e eneeeeseesbeseeebeeneeneeneeneesbesneeseeneenseneenes 719
E.6.5 MEASUIEMENT POINES ......veueetiiteeetertere et sttt sttt re et se et eb e e et b e se et eb e seeaeeb e se e st eb e se e st eb e seeseebesb et ebesbeneeneebeneeneas 720
E.6.6 Pre FFET MiNiMiZatiOn PrOCESS......c.ciuiietertereetertetete sttt seeiesseseesesbeseebesbeseesesbe e ebesbe e ebeseeneebesaeneebesbeneebesaeneeneas 720
E.6.7 TimiNg Of the FFET WINAOW ......oeiuiiiiiceeiee ettt bbb et b e e b e 720
E.6.8 POSE FFT @QUBITSALION......c.eeeiteeeieete ettt ettt sttt et b e e bbb b se bt b e st bt s b e seebesb et ek e sbeneeneebeneeneas 721
E.6.9 Derivation Of TNE FESUITS .....c..i ettt b et he et se e b sbeeb e e e e e e nas 721
E.6.9.1 EEV IVIPRAGH -+t erereteeetesteeetesteste st st sttt e st e st e s bt e st b et e st e ae £ e me e b e b e n e e Rt b e n s e Rt b e s e Rt e b et eseebe e e ne e b e eenenbe s e e ene 721
E.6.9.2 Averaged EEV IV PRACH e eeteenteee et ettt e e et et e e e e e e e e et e e e e e e e e e e e e eeeee e e e s e eeeeeeeeana e eeeeeeenssnaeseeeeennnnnaaaeaees 722
[ O T |V Koo =0 IS Yo = U o L= g = S 722
E.6.11 Phase offset measurement for DMRS bUNAIING ....ccvveivieiieice e s 722
E.6.11.1 =2 S U= .01 oo | PR 722
E.6.11.2 SYMIOIS USEX ...ttt b e bbbt b s bt h e bt be b et eb et et e b e e e e b e b 722
E.6.11.3 MOTITIEH TESE SIGNAL ...t bbbt b bbb et b b 722
E.6.11.4 Phase Off SEt MEBSUIEMENT..........eieeieeeeee ettt ettt ettt ae st e e e e et e seesbesaeeneeneeneenes 722
G T0 2 Vo TS 723
E.7 EVM for dual transmit POIariZAtIONS. ........c..eeiirieiiiiieiesiereet ettt sr e eb b e 723
E7.1 (CTC 0T - OSSPSR 723
E.7.2 MIMO Equalization (UL MIMO tranSmiSSiON)........cccueieereereesueeseeeeesseeseessesaessaesseesseesssssssssessssessesnsenns 723
E.7.3 Maximum Ratio combining (Tx diversity tranSmiSSION) ........ccccvecveeeesieneeese e see e e e ssee e e sreesreeeeens 724
E7.4 LIS Y1 o] 00 =S\ ] o PR 724
Annex F (normative): Measurement uncertaintiesand Test Tolerances........ccocveeeeveecvecvecneene, 726
F.1  Acceptable uncertainty of Test System (NOMMELIVE) .......c.coeeeeereeieriieere e 726
F.1.0 LT 1 = | SOOI 726
F1.1 Measurement Of tESE ENVIFONMENTS........cc.oiiieie ettt e et se s et e e e beseesteeneeneeseeneas 726
F.1.2 M EASUremMENt OF TFANSMITLEN ... ittt et ae et et et e seesbebeseeeseeneeneeneeneas 726
F.1.3 M EASUIrEMENT OF FECEIVEY ...ttt sttt e e e e s ee s eesbeeaeebeeneeneeneessebeseeeseeneeneeneeneas 748
F.2 Interpretation of measurement results (NOrMALIVE) ........cceeieiieeieii e e 751
F.3 Test Tolerance and Derivation of Test Requirements (infOrmative)............ccovverereereeieneneneseneesnenes 752
F.3.1 Measurement Of tESE ENVIFONMENTS........cc.oiiiiieiie ettt b et e e e sr et e s enee e nes 752
F.3.2 M EASUremMENt OF TrANSIMITLEN ... ittt e b et b ettt s et b e saeeb e e enee e e e 752
F.3.3 M EASUIrEMENT OF FECEIVEY ...ttt sttt e e e e s ee s eesbeeaeebeeneeneeneessebeseeeseeneeneeneeneas 770
F.4  UPliNK POWES WINAOW .......oiiiiciicie ettt st st st e st ereetesteenaesbesreensesreennesresneennas 773
F4.1 011 0o 1 o TR 773
F.4.2 Setting the power window above areqUITEMENT............ccveiieeierie e seese et e e et te et e e srae e e sreeneesneesnes 773
F.4.3 Setting the power window DelOW areqUITEMENT ...........ccveiirierie e nee e enes 773
F.4.4 Setting the power window centred On atarget VEIUE.............coieeieeieiiee et s 773
e SRRt 774
e T S 774

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 13 ETSI TS 138 521-2 V18.8.0 (2025-10)

O T e T 774
Annex G (normative): Uplink Physical ChannelS.........ccoiiiiiiineeeeesesese s 775
G.0  UPHNK SIGNal LEVEIS.......oiceeeecteee ettt ettt sttt sttt e s te e tesbeeaeesbesaeestestesneensesreennens 775
LT R 1= 0= - SRS 775
LC TS U o OSSPSR 775
(TG T o 0= 1o o OSSR 775
G.3.0 Measurement of TransSmitter CharaCleriStiCS........oiiiiiirieire et eb e 775
G3l Measurement Of RECEIVEr CharaCteriSliCS......couiirriiire ettt ne e 775
Annex H (normative): S = LS A o= B I = T S 776
[ TR €= 0T S 776
H.2 Statistical testing of receiver CharaCteriStiCS.......oviieiiiiee e 776
H.2.1 LT 1= | SO SRTSTR 776
H.22 MappiNg throUGNPUL tO ETOF FAHIO .......coveeiteieeeet ettt b e b e st b e e b b ne b b neeneas 776
H.2.3 DESIGN Of TNETESE ...ttt bt b e et b e st b et bt b et b e b e e b b e ene s 777
H.24 Numerical definition of the Pass fail [IMITS........ccoiiiiiiie e 777
H.2.5 PasS fall ECISION FUIES ..ottt e et se et a e st e s e e e et et e st e sbeseeeseeneeneeneeneas 778
H.2.6 Theory to derive the pass fail limits (INfOrMELIVE) ..........coieiiiriiieee e 778
H.2.6.1 Numerical definition of the Pass-fail [IMITS ... e 778
H.2.6.2 Simulation to derive the pass-fail limits for testing 95% throughput............cccooov i, 779
Annex |: Void 781

Annex J (normative): Test applicability per permitted test method ...........ccccooeieiiininiininiens 782
Annex K (normative): EIRP, TRP, and EI'S measurement procedures............c.coeeerereeierenennn 783
(R R B 1= o = 1= o (0 S 783
K.1.1 TX beam peak dir€CtioN SEAICK ..o et b et b e e 783
K.1.2 RX beam peak dir€CLiON SEAICK ... ..ottt ettt sttt sb e b b neene 785
K.1.3 Peak EIRP MeasuremMent PrOCEAUIE .........cc.eiieiee e seeseeste e eeeeee st e e e e e tesseesnaesseesaeesseeseenseensessansseessaessens 787
K.1.4 Peak EIS MeasuremMeENnt PrOCEAUIE........c..uiiieieiee e seee st esteeteeseeeseeste e e etessaessaesseesseessesnsesseesneesseensenssenssanssees 788
K.1.5 EIRP SPhEriCal COVEIAOE ... vvevieeiieie ettt ettt et e e ete e te s esae e saeesaeeaeenteenseenaenneennaesnnes 788
K.1.5.0 Tx Spherical Coverage MEthOd ...........cocui i te e e 788
K.15.1 Tx Fast Spherical Coverage MethOd............ocoeiieiiciece e 789
K.1.5.1.1 FNEFOOUCTION...c.e ettt bbbt e et e e bt s ae b e e e e b et e sb e eb et e sreebesseenn e e ennas 789
K.1.5.1.2 [D1=w ] o] o]  FO OSSP P TSR PRTRRP 789
K.15.13 M EASUremMENt UNCEITAINTIES. .......ecueeeeeeriese ettt sttt e ae e ee s e neeseeneeseeseesreeneeneeneeneas 789
K.1.6 EIS SPNEITCEl COVEIBOR ...ttt ettt h bbb e bt b e se bt b e e b s b et e b e et e e eneebeneeneas 789
K.1.6.0 RxX Spherical Coverage MENOU..........c.ooiiiiiiieie bbb 789
K.1.6.1 Rx Fast Spherical Coverage MEtNOU ..o 790
K.1.6.1.1 1100 1 o o PSR 790
K.1.6.1.2 1S o o1 o o TS 790
K.1.6.1.3 M EASUIreMENt UNCEITAINTIES. .......eiueieeeereesteste sttt sttt b et bt b et ne et bbb e b ene e e ennas 790
K.1.7 TRP MEaSUreMENE PrOCEAUIE .........eeieeeieeeieeeteeeeesteestee e etesseesaesaeesaeesseessesseesseesseesseesseessesseesseessnssseesseensennsenns 790
K.1.8 Blocking MeasuremMENt PrOCEAUNE ........c..eeueiieieeieeseeesteesteeteeeeetee s e e e e e etessaesseesaeesreesseeseenseanseesensseessanssnns 791
K.1.9 Beam Correspondence tol€ranCe PrOCEAUNE ............eieeiieriieeeeeeeeeeee e steesteestesaeseesaeesreesse e teenseessesreessaesnens 791
K.1.11 RSRP(B) based RX DeaM PEAK SEAICK .......ceiiiiiiiertee et bbb 792
K.1.11.1 TESEPIOCEAUIE ...ttt ettt bbbt b bbbt s e b e e b s e e bt e bt se e bt e b e se e st eb e se e st e b e e ebenbeneenenbeneeneas 792
K.1.12  Enhanced test method for EIRP MEBSUFEMENLS.........cceiirieierieriesie e eteeeeee e e ste et seeneeseeseeseesneesesneeneeneens 793
K.1.12.1 Applicability of TPMI side condition MELNOM ............cooeiiiiiinieee s 794
K.1.12.2 TPMI side condition method Measurement uncertaintieS iMmPaCt ...........cceereerireieneneeneeeseeees 794
K.2 Direct far field (DFF) SIMPIfICaiON ......ccoiiieieieies e 794
K.2.1 TX beam peak dir€CLION SEAICH .........cciceeceeeee et te s aesreesreesaeenseenneens 794
K.2.2 RX beam peak dir€Ction SEArCH............ooieieeece e 794
K.2.3 Peak EIRP MeasuremMent PrOCEAUIE .........ccuviieiie e ieesteesteeteeteetee st e te e e etessaesnaesseesaeesseeseenseensessansseessasssens 794
K.24 Peak EIS Measurement ProCEAUIE..........o.uii ettt sttt et b e b e ebe b e b e e e ebesbenneneas 794

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 14 ETSI TS 138 521-2 V18.8.0 (2025-10)

K.25 EIRP SPNEITCAl COVEIAOR .....cveieeeitieete sttt b e b et bt et b e et b e e et b sb et ebesb e e ebenbenneneas 794
K.2.6 EIS SPNEITCEl COVEIBOR ...ttt ettt h et h bbbt e bt b e st bt b e e b s b et ebesbeneenesbenreneas 795
K.2.7 TRP MEASUrEMENT PrOCEUUNE ...ttt sttt sttt et b e e b e b st bt b e st bt b e e bt b e e eb e s be e eb e ebese et ebenbe s 795
K.2.8 Blocking MeasuremMent PrOCEOUNE ........co e eiree ettt sttt e e st e be e besneene e e e neebeseestesneeneeneeneas 795
(O T oo (= ox i =T A= [ () TS 795
K.3.1 TX beam peak dir€CLION SEAICH ..........coiieeecec e et te e aesreesaeesaeenseenneens 795
K.3.2 RX beam peak dir€Ction SEArCH............ooii e e 795
K.3.3 Peak EIRP MeasuremMent PrOCEAUIE ..........c.eiueiee e ieesteesteeteeeeeteestee e e te e e ssaesnaesseesaeesseeseenseenseesansseessasssens 795
K.34 Peak EIS Measurement PrOCEAUIE...........o ittt sttt ettt ettt b et b et e see e b e sbeneeneas 795
K.3.5 EIRP SPNEITCAl COVEIAOR ... .cveeeeeiteeetestee ettt ettt bbbt b e et b e s e et b e se et ebesbe e ebenbeneeneas 795
K.3.6 EIS SPNEITCEl COVEIBOR ...ttt b et b bbb e bt b e se bt b e e e bt sb et eb e sb e e enesbeneeneas 795
K.3.7 TRP MEASUrEMENT PrOCEUUNE ...ttt sttt sttt ettt sttt b e e bt b se bt b e e bt b et ebesbe e eb e ebese et s benbe e 795
K.3.8 Blocking MeasuremMent PrOCEOUNE ........co e eiree ettt sttt ettt et e e beseesbesneeneeeeneebeseestesneeneeneeneas 795
K.4 Near fiedtofar field transform (NFTEF) ....c..ooioio e 796
K.4.1l TX beam peak dir€CLiON SEAICH ..........coceeeieee et e te s aesreesreesaeenseenneens 796
K.4.2 RX beam peak dir€Ction SEArCH............ooi i e 796
K.4.3 Peak EIRP MeasuremMent PrOCEAUIE .........cc.eiieiee e iieeseeste e ee e st e te e te e e ssaesnaesseesseesseeseenseessessansseessaessens 796
K.4.4 Peak EIS MeasuremMent PrOCEAUIE...........c.ooi et eereee sttt see e e teseestesbesaeeaesneeneeeestesneeneeneenees 796
K.4.5 EIRP SPNEITCEl COVEIBOE ....cveeeieeeieeeee ettt sttt ettt ee et e e st ene et e e e beseeeteeneeneeneeneas 796
K.4.6 EIS SPNEITCEI COVEIBOR ... ettt sttt sttt e e e st et s be et ese et eneesee e e beseeeseeneenseseeneas 796
K.4.7 TRP MEASUrEMENt PrOCEAUIE ........eeiuiieieieiieetieeeee ettt et e e et e e seesteseestesse et eneeseesbesaesaeeseeneeneeseessesneeneeneenes 796
K.4.8 Blocking MeasuremMent PrOCEOUNE ........coeieiee ettt sttt e st e be e besseene e e e neebeseestesneeneeneeneas 797
Annex L (normative): W OIO -ttt bt n e 798
Annex M:(Normative) M easur @MENT GridS. .. ..o et en e 799
Y R €1 o B 3 o= TSRS UR PR 799
M.2 BeamM Peak SEArCh Grid........c.ccciiiiiiiiecie ettt ettt ettt be e be et e e sbe s saeesareeeesnnesnteennas 801
M.2.1 UE POWEN CLASSES ... .veiiieeiiie ettt et ete st e s te e s ete e st e e s be e sate e s abeeeateesateesateesateeaaseesaeeeeseeesaseeeabeesaseesabeesnseesnres 801
M.2.1.1 POWES ClASS 1L ABVICES ... veeeieee sttt ettt et s e et e e st te e et e e sbeeesaee e sabeesaeeesaseesseeesbeseneesstaeenseeeses 801
M.2.1.2 POWES ClASS 2 BVICES ......ee ettt ettt ettt e s e et e e b e e et e e she e e saee e sateeeaeeesabeesseeesteeeneessteeenseensns 802
M.2.1.3 POWES ClASS B UBVICES ... eeieiee ettt ettt ettt e e b e e e te e e she e e saee e sabeeeaeeesateeeseeesteeeneeeateeenseeeses 802
M.2.1.4 POWES ClASS 4 TEVICES ... .eeeeeeeetee ettt ettt e e e e et e stae et e e s tae e e bt e e saaeeeseeesaseeeseeesaseesseeesteseseseaseeensenesns 804
M.2.1.5 POWES ClaSS 5 UBVICES .....ove ettt ettt ettt e e e e te e s ae e et e e sbaeeebe e e sbaeesseeessbeeeseeesaseeaseeesbesesesenseeenseeesns 804
M.2.1.6 POWES ClaSS B TEVICES ......eecteeectee ettt ettt et e e e e tee e s tte et e e sbteeebee e sbaeesseeesaseseseeesaseeeseeestesesesenseeensenesns 804
M.2.2 Coarse and fiNe MEASUEMENT TS, ......c.viuirieerierteietert ettt bbbttt e e sb e 804
M.3  Spherical COVEragE Gl ........coi ittt sttt e st e e ae e besreeeesaesreeneesreenes 808
M.3.1 EIRP SPhEriCal COVEIAOE .....veeuvieeiieeie ettt ettt e sttt te e e s esaeesaeesaeenaeenseeneeenaenneenraesnees 808
M.3.1.1 UE POWET ClASSES. ....ccuviiitieeitie e ittt eiee e sttt ete e e s tteeeteeestaeesaeeestaeeeseeabeeeseesbeseseesabesaseesntesaseesntesenneesaseeenseeesns 808
M.3.1.1.1 POWEN ClASS 1 UEVICES......coiitieecee ettt ettt et s e et e e s bt e e e ae e e sbbeesaee e sbbeesaeeesabeenseeebeeenneensns 808
M.3.1.1.2 POWEN ClASS 2 EVICES.... oo ittt ettt et et e e s ab e e e ae e e sbb e e s aee e sbbeesaeeesaeeenseeebeeenneeesns 809
M.3.1.1.3 POWEN ClASS 3 UEVICES......eeiciee ettt ettt et e e shb e e s te e e sbb e e eaee e sabeesaeeesabeenseeebeeenseensns 809
M.3.1.14 POWEN ClaSS 4 UEVICES......eeiivee ettt ettt ettt e e ee st e e aee e sbaeeebee e saaeesseeesrseesseeessteessesebesensenens 810
M.3.1.15 POWEN ClaSS 5 UBVICES......ee ettt ettt ettt et s e et e e sbt e e e bee e sbaeesaeeessseesseeessseessesebesennenens 810
M.3.1.1.6 POWEN ClaSS B TEVICES......coocveecceee ettt ettt ettt te et e st e et e e sbteeebeeesbaeeeseeessseesseeesatesssessbesensenees 810
clause M.3.2 EIS SPNEITCEl COVEIBOR. ... euecvieieeiertee ettt bbbt b b 810
M.3.2.1 UE POWET ClASSES. ....ccuviiitveeeteeeitteeeteeeiteeesteeesteeestesesseseesesssteseasesabeseasesaabeseasessnsesasesansesasessntesensesssseeensenesns 810
M.3.2.1.1 POWEN ClASS 1 UEVICES......ciiiiiiecee ettt ettt ettt et e e shb e e e ae e e sbbeesaee e sabeesseeesabeenseeebeeenseensns 810
M.3.2.1.2 POWEN ClASS 2 EVICES.... oo ittt ettt et et e e s ab e e e ae e e sbb e e s aee e sbbeesaeeesaeeenseeebeeenneeesns 811
M.3.2.1.3 POWEN ClASS 3 UEVICES......coiciieccee ettt ettt e e e s hb e e e ae e e s bb e e s aee e sbbeesaeeesareenseeebeeenneensns 811
M.3.2.1.4 POWEN ClASS 4 UEVICES......coi ettt ettt e aee e s bt e e s ae e e sbbeeeaee e sabeesaeeesabeenseeebeeenseeesns 812
M.3.2.1.5 POWEN ClaSS 5 UEVICES......eiiiie ettt ettt et s e e st e e shb e e e ae e e sbb e e saee e sbbeesseeesaeeenseeebeeenneenses 812
M.3.2.1.6 POWEN ClASS B TEVICES......coo ittt ettt ettt e e e st e st e e shb e e sae e e sbbeesaee e sbbeesseeesabeesseeebeeenneenses 812
clause M .4 TRP MEBSUrEMENT GIid .......veiiieiie ettt ettt e e e etee e eaae e ebe e e sabeeenbeeeenteeereeeenees 812
M.4.1 UE POWEE CIASSES .....veiiveeieieeitee et e citee et e steeesteeseteeestessbessabessseesabessasessstessseeaabessnseesstessasesasteesnseesatessnseesnres 812
M.4.1.1 POWES ClASS 1 AEVICES .....ove ettt ettt ettt e e e e etee e s tae e et e e sbteeebee e sbaeesseeesaseaeseeesaseeeseeesteseseseaseeenseeeses 812
M.4.1.2 POWES ClASS 2 BVICES ......ee ettt ettt s e et e e s b e e e te e e shb e e eaae e sateeeaee e saseeeseeesteeeneesateeenseensns 813
M.4.1.3 POWES ClaSS B UBVICES ... oei ettt ettt et e b e e et e e sbee e saee e sabeesaee e sateesseeesteesneesataeenseeesns 813

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 15 ETSI TS 138 521-2 V18.8.0 (2025-10)

M.4.1.4 POWES ClESS 4 BVICES ..ottt e sttt st a et e st e teseeebesaeeneenee s enbeseeasesbesaeeneeneensenes 815
M.4.1.5 POWES ClaSS 5 TBVICES ..ottt sttt sttt e st e e s ee et e bt e neenee e e beseeatesbesaeeneeneeneenes 815
M.4.1.6 POWES ClESS B TBVICES ......eeeeieiee ittt ettt sttt e st e beseesbeeseeneeneeneenteseeanesbesaeeneeneeneenes 815
M.42  TRPIntegration for Constant StEP SiZe Grid TYPE.....ceruirieiriirieiritie sttt 816
M.42.1 TRP INtegration USING WEIGNLES.........couciiirieiitereeieste ettt b e b e bbb e b e ebesnennene s 816
M.4.3 TRP Integration for Constant DENSItY GO TYPES.....cicuiieeieeieerieeieeeesteeseesesesaeseeseesreesseeeesseessesnsesnseens 818
M.4.4 Interpolation @t OF NEAI tNE POIE .......ccveee et st ae e ae et e enaesreesraesnees 818
M.4.5 TRP Grids for SPUNOUS EMISSIONS.........cciiiiiieiiiiesieseesiee st steeee e s e e e te e e esaessaesseesreesseenseanaesaeesseensesnsenns 819
Annex N (normative): UE COOrdinate SYyStEM ......ocueeieciece ettt 822
N.1 Reference COOrdiNGie SYSIEM.......c.ooiiiiiriiterieri ettt b r s e r e s 822
N.2 Test conditions and angle defiNitiONS...........cceoriririni e 823
N.3 DUT pOSItiONiNG QUIEIINES .....c.eeuieiieiiiieieisie ettt sttt 833
Annex O: Quality of the quiet zone validation.............cociiieieiiee e 837
0.1 LT 0T U PRRR 837
0.2 Procedure to characterize the quality of the quiet zone for in-band/OOB for the permitted far field

07 1000 SRR 837
0.21 EQUIPIMENT USEO ...ttt e te s te s e s e e s ae e eeeneeenaeeneesseeseenseensesneesneesneasneansennsenns 838
0.2.2 BLIC=S =011 o 839
0.23 REFEIENCE MEASUNEIMENLS .......eieiitieieeieee ettt e bt e b et e e e ekt s et e b e e st e e et e sn e besbeene e e enne e 839
0.24 SIZE Of tNE QUIBL ZOME.... ..ottt e e st e st ente et e s see s aeesaeenseenteenseeneeenaesrensneas 839
0.25 REFErENCE AUT POSITIONS. ... .eciiiiieiieiietees e eesee e seesteeseeseese e s e e te e teentesseessaesseesseesesneesaeesseenseensenns 840
0.251 DiStiDULEO-XES SYSIEIM......cvetieeiiiiet ettt b et b bbb e et sb e 840
0.25.2 COMDINEO-AXES SYSEEIM ...ttt sttt sttt ettt e et b e s e et b e s e et b s e et e b s b et b e nb et eb e s e e st ebena et eb e e b e e 841
0.26 REfErenCe AUT OFENLALIONS ......coueeeeeeeiereisese et st ettt e e et et e s eestesbesseese e e eneeseeseeseesaeeneeneeneenes 842
0.26.1 DiStiDULEO-8XES SYSIEIM ......vitieeiiriee ettt b bbbt b et b e 842
0.2.6.2 COMDINEO-AXES SYSEEIM ...ttt sttt sttt ettt e et b e s e et b e s e et b s e et e b s b et b e nb et eb e s e e st ebena et eb e e b e e 844
0.2.7 Quality of quiet zone measurement uncertainty calculations for TRP ..o 845
0.28 Quality of quiet zone measurement uncertainty for EIRP/EIS...........cccocoviioiiicieeseceee e 845
0.3 Procedure to characterize the spurious emissions quality of the quiet zone for the permitted far field

007 10706 ST P TP PP USRI 846
0.3.1 EQUIPIMENT USEO ...ttt e te s te s e s e e s ae e eeeneeenaeeneesseeseenseensesneesneesneasneansennsenns 846
0.3.2 BLIC=S =110 846
0.33 REFEIENCE MEASUIEIMENLS .......eieiiteeieeieeee ettt et b et bt e e et b e s et e b e e st e e e e e se e besbeene e e ennenes 847
0.34 SIiZE Of tNE QUIEL ZONE.......oceieieeieeeete bbb et b et s b e et b e n et b b 847
0.35 REFEFENCE AUT POSILIONS......cuiieiiriiietiriiieie ettt bbb bt b st b et e e s b b 847
0.351 DiStiDULEO-XES SYSIEIM ...ttt bbbt bbb bbbt b et b e 847
0.35.2 COMDINEO-AXES SYSEEIM ...ttt sttt sttt ettt et b e et b e b et b s e et e b e se et b e ee et eb e s e et st e ne et nbenre e 847
0.36 REfErenCe AUT OFENLALIONS ......coueieeeeereesesie et ettt se e e e besbesaeesee e eneeseeseeseesaeeneeneeneeses 847
0.36.1 DiStiDULEO-8XES SYSIEIM ...ttt b bbb e et b n e 847
0.3.6.2 COMDINEA-BXES SYSLEIM .....c.ee ettt e s e et e et e e e e ssaeste e teeteensesneesaeesseeaseenseenseensennensraesneas 849
0.3.7 Quality of quiet zone measurement uncertainty calculationsfor TRP .........cccooveviecece s 849
Annex P (normative): Modified MPR DENQVIOUL .......cccvieiiiiiice e 850
P.1 Indication of modified MPR DENAVIOUN...........cceiiieiiiiinese s 850
Annex Q (normative): Difference of relative phase and pOWEr EITOrS......ccevvveeveceeveeseece e 852
L@ O T 1= o = - RS 852
Q.1 MEBSUIEMENT POINE.......ceitiiieiiiteee st eee et e et et e st testeeseestesseeneesaeeneessesseesesseenseseeeseensensesreensessens 852
Q.2 Relative Phase ErrOr MEASUIEIMENT ........ceeieeeieeeteecteecteecteeeteesteestessaessreeteesbeesbessasessessseessessnsesnessenas 852
Q.21 Y 0] 010 S U= o 852
Q.22 CFO (carrier frequency OffSEt) COMMECION........c.cccei et 853
Q.23 Steps of the MeasuremMeENt MELNOM...........cviie et erae e e re e teeeeeneeenes 853
Annex R (normative): Requirement metric for simultaneous reception from multiple

[0 LT =1 o] 1SR 854

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 16 ETSI TS 138 521-2 V18.8.0 (2025-10)

R.1 Spherical coverage grid for simultaneous reception or transmission in multiple directions................ 854
R.2  Probability to SUPPOIt 2A0A FECEPLION.......ccuiieeieciecee sttt ettt et s re e e be e e sresreens 854
Annex S (informative): ChangE hiStOrY .....ceicuiiicce e e 855
[ TS (S 875

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 17 ETSI TS 138 521-2 V18.8.0 (2025-10)

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.

The present document is part 2 of amulti-part Technical Specification (TS) covering the New Radio (NR) User
Equipment (UE) conformance specification, which is divided in the following parts:

3GPP TS 38.521-1 [13]: NR; User Equipment (UE) conformance specification; Radio transmission and
reception; Part 1. Range 1 Standalone;

3GPP TS 38.521-2: NR; User Equipment (UE) confor mance specification; Radio transmission and
reception; Part 2: Range 2 Standalone;

3GPP TS 38.521-3[14]: NR; User Equipment (UE) conformance specification; Radio transmission and
reception; Part 3: Range 1 and Range 2 Interworking operation with other radios;

3GPP TS 38.521-4 [15]: NR; User Equipment conformance specification; Radio transmission and reception; Part
4: Performance;

3GPP TS 38.522 [16]: NR; User Equipment (UE) conformance specification; Applicability of radio
transmission, radio reception and radio resource management test cases;

3GPP TS 38.533[17]: NR; User Equipment (UE) conformance specification; Radio resource management
(RRM);
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1 Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that
contain RF characteristics for frequency Range 2 as part of the 5G-NR.

The requirements are listed in different clauses only if the corresponding parameters deviate. More generally, tests are
only applicable to those mobiles that are intended to support the appropriate functionality. To indicate the circumstances
in which tests apply, thisis noted in the "definition and applicability” part of the test.

For example only Release 15 and later UE declared to support 5G-NR shall be tested for this functionality. In the event
that for some tests different conditions apply for different releases, thisisindicated within the text of the test itself.

2 References

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

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

e [or aspecific reference, subsequent revisions do not apply.

e For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

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

[2] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1. Range 1
Standalone”.

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

[4] 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'.

[5] 3GPP TR 38.810: "Study on test methods for New Radio”.

[6] ITU-R Recommendation M.1545: "M easurement uncertainty asit appliesto test limits for the
terrestrial component of International Maobile Telecommunications-2000".

[7] ITU-R Recommendation SM.329: "Unwanted emissions in the spurious domain™.

[8] FCC 47 CFR Part 30: "UPPER MICROWAVE FLEXIBLE USE SERVICE, §30.202 Power
limits".

[9] 3GPP TS 38.211: "NR; Physical channels and modulation".

[10] 3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test
environment”.

[11] 3GPP TS 38.508-2: "5GS; User Equipment (UE) conformance specification; Part 2: Common
Implementation Conformance Statement (ICS) proforma”.

[12] 3GPP TS 38.509: "5GS; Special conformance testing functions for User Equipment (UE)".

[13] 3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission

and reception; Part 1: Range 1 Standalone”.

[14] 3GPP TS 38.521-3: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios'.
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[15] 3GPP TS 38.521-4: "NR; User Equipment conformance specification; Radio transmission and
reception; Part 4: Performance".

[16] 3GPP TS 38.522: "NR; User Equipment (UE) conformance specification; Applicability of radio
transmission, radio reception and radio resource management test cases'.

[17] 3GPP TS 38.533: "NR; User Equipment (UE) conformance specification; Radio resource
management (RRM)".

[18] 3GPP TS 38.300: "NR; Overall description; Stage 2".

[19] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

[20] 3GPP TR 38.903: "NR; Derivation of test tolerances and measurement uncertainty for User
Equipment (UE) conformance tests ™.

[21] 3GPP TR 38.905: "NR; Derivation of test points for radio transmission and reception conformance
test cases'.

[22] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[23] 3GPP TS 38.214: "NR; Physical layer procedures for data’'.

[24] 3GPP TS 38.215: "NR; Physical layer measurements”.

[25] 3GPP TS 38.133: "NR; Requirements for support of radio resource management”.

[26] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities'.

[27] |EEE Std 149: "IEEE Standard Test Procedures for Antennas', |EEE.

[28] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.

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].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE transmits and receives multiple contiguously
aggregated carriers.

Bidirectional spectrum: UL/DL common spectrum in which the UE supports the configuration of uplink or downlink
CCs.

Beam correspondence: the ability of the UE to select a suitable beam for UL transmission based on DL measurements
with or without relying on UL beam sweeping.

Carrier aggregation: Aggregation of two or more component carriersin order to support wider transmission
bandwidths.

Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a
specific set of technical requirements.

Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and
maximum number of component carriers supported by a UE.

Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by
aUE.

NOTE: Carriers aggregated in each band can be contiguous or non-contiguous.
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Cumulative aggr egated channel bandwidth: The cumulative aggregated channel bandwidth is defined as the
frequency band from the lowest edge of the lowest CC to the upper edge of the highest CC of all UL and DL configured
CCs.

EIRP(Link=T X beam peak direction, Meas=Link angle): measurement of the EIRP of the UE such that the
measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty. EIRP
(indicator to be measured) can be replaced by Frequency, EVM, carrier Leakage, In-band emission and OBW.

EIRP(Link=Link angle, M eas=Link angle): measurement of the UE such that the link angle is aligned with the
measurement angle. EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-
band emission and OBW.

EIRP(Link=Spherical coverage grid, Meas=Link angle): measurement of the EIRP spherical coverage of the UE
such that the EIRP link and measurement angles are aligned with the directions along the spherical coverage grid within
an acceptable measurement error uncertainty. Alternatively, the spherical coverage grid can be replaced by the beam
peak search grid as the results from the beam peak search can be re-used for spherical coverage.

EIS (effective isotropic sensitivity): sensitivity for an isotropic directivity device equivalent to the sensitivity of the
discussed device exposed to an incoming wave from a defined AocA

NOTE 1: The sensitivity is the minimum received power level at which specific requirement is met.
NOTE 2: Isotropic directivity isequal in al directions (i.e. 0 dBi).

EIS(Link=RX beam peak direction, Meas=Link angle): measurement of the EIS of the UE such that the
measurement angle is aligned with the RX beam peak direction within an acceptable measurement error uncertainty.

Fallback group: Group of carrier aggregation bandwidth classes for which it is mandatory for a UE to be able to
fallback to lower order CA bandwidth class configuration. It is not mandatory for a UE to be able to fallback to lower
order CA bandwidth class configuration that belongs to a different fallback group.

FWA UE: A UE intended to be used in fixed wireless access scenario.
Handheld UE: A UE intended to be used in handheld scenario.

IBM (Independent Beam M anagement): A UE that supportsinter-band CA with IBM selectsits DL and UL beam(s)
for all CCsin each configured band based on DL reference signals measurements made in that band.

Inter-band carrier aggregation: Carrier aggregation of component carriersin different operating bands.

NOTE: Carriers aggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.

Link angle: aDL-signal AoA from the view point of the UE, as described in Annex N. If the beam lock functionis
used to lock the UE beam(s), the link angle can become any arbitrary AoA once the beam lock has been activated.

M easur ement angle: the angle of measurement of the desired metric from the view point of the UE, as described in
Annex N.

radiated interface boundary: operating band specific radiated requirements reference point where the radiated
requirements apply.

radiated requirementsreference point: for the RF measurement setup, the radiated requirements reference point is
located at the centre of the quiet zone. From the UE perspective the reference point is the input of the UE antenna array.

RedCap UE: The UE with reduced capabilities as defined in clause 4.2.21.1 from T S38.306 [26]

RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of
ElSisfound.

Sub-block: Thisis one contiguous allocated block of spectrum for transmission and reception by the same UE. There
may be multiple instances of sub-blocks within an RF bandwidth.
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TRP(Link=TX beam peak direction, Meas=TRP grid): measurement of the TRP of the UE such that the
measurement angles are aligned with the directions of the TRP grid points within an acceptable measurement
uncertainty while the link angleis aligned with the TX beam peak direction

NOTE: For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region.
TX beam peak direction: direction where the maximum total component of EIRP is found.

UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which
may be used for transmitting or receiving by the UE.

Vehicular UE: A UE embedded in avehicle.

3.2

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

Symbols

AEIRPsc The beam correspondence tolerance, where AEIRPgc = EIRP, — EIRP;

AFgiobal Granularity of the global frequency raster

AFRaser Band dependent channel raster granularity

Afoos A Frequency of Out Of Band emission

AMBpp Allowed relaxation to each, minimum peak EIRP and reference sensitivity due to support for
multi-band operation, per band in a combination of supported bands

AMBsp Allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to support
for multi-band operation, per band in a combination of supported bands

Ars The starting frequency offset between the allocated RB and the measured non-allocated RB

AR Allowed reference sensitivity relaxation due to support for inter-band CA operation

ARIBC Allowed reference sensitivity relaxation due to support for intra-band contiguous CA operation

ARIBNC Allowed reference sensitivity relaxation due to support for intra-band non-contiguous CA
operation

ARigpn Allowed relaxation to reference sensitivity due to support for inter-band CA operation, per band in
a combination of supported bands

ATIB Allowed relaxation to EIRP requirements due to support for inter-band CA operation

ATIB,P,n Allowed relaxation to peak EIRP requirements due to support for inter-band CA operation, per
supported band in a combination.

ATIB,Sn Allowed relaxation to EIRP spherical coverage due to support for inter-band CA operation, per
supported band in a combination.

ARig sn Allowed relaxation to EI'S spherical coverage due to support for inter-band CA operation, per band
in a combination of supported bands

>MBp Total alowed relaxation to each, minimum peak EIRP and reference sensitivity due to support for
multi-band operation, for all bandsin a combination of supported bands

>MBs Total alowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to
support for multi-band operation, for all bands in a combination of supported bands

BWcrannel Channel bandwidth

BWchame_ca Aggregated channel bandwidth, expressed in MHz.

BWgs max(BWas, channel(k))

BWoeg,chameg ~ Minimum guardband defined in clause 5.3A.2 of carrier k

BWinterferer Bandwidth of the interferer

Ceil(x) Rounding upwards; ceil(x) is the smallest integer such that ceil(x) > x

El RPmex The applicable maximum EIRP as specified in clause 6.2.1

EIRP; The measured total EIRP based on the beam the UE chooses autonomously (corresponding beam)
to transmit in the direction of the incoming DL signal, which is based on beam correspondence
without relying on UL beam sweeping

EIRP; The measured total EIRP based on the beam yielding highest EIRP in a given direction, which is
based on beam correspondence with relying on UL beam sweeping

Fc RF reference frequency for the carrier center on the channel raster, given in table 5.4.2.2-1

Fc block, high Fc of the highest transmitted/received carrier in a sub-block.

Fc block, 1ow Fc of the lowest transmitted/received carrier in a sub-block.

Fc, high The Fc of the highest carrier, expressed in MHz.

Fc, iow The Fc of the lowest carrier, expressed in MHz.

FoL_high The highest frequency of the downlink operating band

FoL_iow The lowest frequency of the downlink operating band
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Fedge,block high The upper sub-block edge, where Fedge biockigh = Fc plockhigh + Foffset, high.

Fedge block,low The lower sub-block edge, where Fedge biockjow = Fc plockjow = Foffset, low.

Fedge, high The upper edge of Aggregated Channel Bandwidth, expressed in MHZz. Fedge, high = Fc, high + Foffset,
high.

Fedge, low The lower edge of Aggregated Channel Bandwidth, expressed in MHZz. Fedge, 1ow = Fc, 1ow - Fofrset, 1ow.

Finterferer Frequency of the interferer

Fineterer (Offset)  Frequency offset of the interferer (between the center frequency of the interferer and the carrier
frequency of the carrier measured)

Fioftset Frequency offset of the interferer (between the center frequency of the interferer and the closest
edge of the carrier measured)

Floor(x) Rounding downwards; floor(x) is the greatest integer such that floor(x) < x

Foos The boundary between the NR out of band emission and spurious emission domains

Foffeet, high Frequency offset from Fc, high to the upper UE RF Bandwidth edge, or from Fc piock, high to the upper
sub-block edge

Fofrset, low Frequency offset from Fc, 10w t0 the lower UE RF Bandwidth edge, or from Fc piock, 1ow tO the lower
sub-block edge

Frer RF reference frequency

Frer-offs Offset used for calculating Frer

FuL_nigh The highest frequency of the uplink operating band

FuL_iow The lowest frequency of the uplink operating band

FuL_mess The sub-carrier frequency for which the equalizer coefficient is evaluated

F_center The center frequency of an allocated block of PRBs

GBchame Minimum guardband defined in clause 5.3.3, expressed in kHz

Lcrs Transmission bandwidth which represents the length of a contiguous resource block allocation
expressed in units of resources blocks

L cre Max Maximum number of RB for a given Channel bandwidth and sub-carrier spacing

Max() The largest of given numbers

Min() The smallest of given numbers

MPR ¢ Maximum output power reduction for carrier f of serving cell ¢

MPRnarow Maximum output power reduction due to narrow PRB allocation

MPRwr Maximum power reduction due to modulation orders, transmit bandwidth configurations,
waveform types

NRacLr NRACLR

Nrs Transmission bandwidth configuration, expressed in units of resource blocks

NRrg high Transmission bandwidth configurations according to Table 5.3.2-1 for the highest assigned
component carrier in clause 5.3A.2

NRB,low Transmission bandwidth configurations according to Table 5.3.2-1 for the lowest assigned
component carrier in clause 5.3A.2

NRrer NR Absolute Radio Frequency Channel Number (NR-ARFCN)

NRer-offs Offset used for calcul ati ng Ngrer

NerB Physical resource block number

Pcmax The configured maximum UE output power

Pcemax;, f, ¢ The configured maximum UE output power for carrier f of serving cell ¢

Pint The intermediate power point as defined in Table 6.3.4.2.3-2

Pinterferer Modulated mean power of the interferer

Prax The maximum UE output power as specified in clause 6.2.1

Prin The minimum UE output power as specified in clause 6.3.1

ProwerClass Nominal UE power class (i.e., no tolerance) as specified in clause 6.2.1

Prs The transmitted power per allocated RB, measured in dBm

Prmaxf.c The measured total radiated power for carrier f of serving cell ¢

Pumax The measured configured maximum UE output power

Pw Power of awanted DL signal

P-MPR ¢ The Power Management UE Maximum Power Reduction for carrier f of serving cell ¢

RBstart Indicates the lowest RB index of transmitted resource blocks

SCShign SCS for the highest assigned component carrier in clause 5.3A.2, expressed in kHz

SCSiow SCS for the lowest assigned component carrier in clause 5.3A.2, expressed in kHz

SSrer SS block reference frequency position

TRPrax The maximum TRP for the UE power class as specified in clause 6.2.1

T(AP) The tolerance T(AP) for applicable values of AP (valuesin dB)
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3.3

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].

Abbreviations

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

AO0A Angle of Arrival

A-MPR Additional Maximum Power Reduction

BCS Bandwidth Combination Set

BPSK Binary Phase-Shift Keying

BS Base Station

BW Bandwidth

BWP Bandwidth Part

CA Carrier Aggregation

CABW Cumulative Aggregated Channel Bandwidth

CA_nX-nY Inter-band CA of component carrier(s) in one sub-block within Band nX and component carrier(s)
in one sub-block within Band nY where nX and nY are the applicable NR operating band

CcC Component Carrier

CDF Cumulative Distribution Function

CP-OFDM Cyclic Prefix-OFDM

CW Continuous Wave

DFT-ssOFDM  Discrete Fourier Transform-spread-OFDM

DL Downlink

DM-RS Demodulation Reference Signal

DTX Discontinuous Transmission

DUT Device Under Test

EIRP Effective | sotropic Radiated Power

EIS Effective | sotropic Sensitivity

EVM Error Vector Magnitude

FR Frequency Range

FWA Fixed Wireless Access

GSCN Global Synchronization Channel Number

IBB In-band Blocking

IBM Independent Beam M anagement

IDFT Inverse Discrete Fourier Transformation

ITU-R Radio communication Sector of the International Telecommunication Union

MBW Measurement bandwidth defined for the protected band

MPR Allowed maximum power reduction

NR New Radio

NR/5GC NR connected to 5GC

NR-ARFCN NR Absolute Radio Frequency Channel Number

NS Network Signalling

OCNG OFDMA Channel Noise Generator

0o0B Out-of-band

OTA Over The Air

PRB Physical Resource Block

P-MPR Power Management Maximum Power Reduction

QAM Quadrature Amplitude Modulation

RB Resource Blocks

RedCap Reduced Capability

REFSENS Reference Sensitivity

RF Radio Frequency

RIB Radiated Interface Boundary

RMS Root Mean Square (val ue)

RSRP Reference Signal Receiving Power

Rx Receiver

SCS Subcarrier Spacing

SEM Spectrum Emission Mask

SRS Sounding Reference Symbol
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SS Synchronization Symbol / System Simulator
TDD Time Division Duplex
TPC Transmission Power Control
TRP Total Radiated Power
TX Transmitter
UE User Equipment
UL Uplink
UL MIMO Uplink Multiple Antenna transmission
ULFPTX Uplink Full Power Transmission
4 General
4.1 Relationship between minimum requirements and test

requirements

The TS 38.101-2 [3] isa Single-RAT specification for NR UE, covering RF characteristics and minimum performance
requirements. Conformance to the TS 38.101-2 [3] is demonstrated by fulfilling the test requirements specified in the
present document.

The Minimum Requirements given in TS 38.101-2 [3] make no alowance for measurement uncertainty (MU). The
measurement uncertainty definesin TR 38.903 [20]. The present document defines test tolerances (TT). These test
tolerances are individually calculated for each test. The test tolerances are used to relax the minimum reguirementsin
the TS 38.101-2 [3] to create test requirements. For some requirements, including regulatory requirements, the test
tolerance is set to zero.

The measurement results returned by the test system are compared - without any modification - against the test
requirements as defined by various levels of " Shared Risk" principle as described below.

a) Core specification value is not relaxed by any relaxation value (TT=0). For each single measurement, the
probability of a borderline good UE being judged as FAIL equals the probability of a borderline bad UE being
judged as PASS.

- Test tolerances equal to O (TT=0) are considered in this specification.

b) Core specification value isrelaxed by arelaxation value (TT>0). For each single measurement, the probability of
aborderline bad UE being judged as PASS is greater than the probability of a borderline good UE being judged
asFAIL.

- Test tolerances lower than measurement uncertainty and greater than 0 (0 < TT < MU) are considered in this
specification.

- Test tolerances high up to measurement uncertainty (TT = MU) are considered in this specification which is
aso known as "Never fail agood DUT" principle.

c) Core specification value is tightened by a stringent value (TT<0). For each single measurement, the probability
of aborderline good UE being judged as FAIL is greater than the probability of a borderline bad UE being
judged as PASS.

- Test tolerances lower than O (TT<0) are not considered in this specification.

The "Never fail agood DUT" and the "Shared Risk" principles are defined in Recommendation ITU R M.1545 [€].

4.2 Applicability of minimum requirements
a) InTS38.101-2 [3] the Minimum Requirements are specified as general requirements and additional

requirements. Where the Requirement is specified as a general requirement, the requirement is mandated to be
met in al scenarios.
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b) For specific scenarios for which an additional requirement is specified, in addition to meeting the general
requirement, the UE is mandated to meet the additional requirements.

¢) The spurious emissions power requirements are for the long-term average of the power. For the purpose of
reducing measurement uncertainty it is acceptable to average the measured power over a period of time
sufficient to reduce the uncertainty due to the statistical nature of the signal.

d) All the requirements for intra-band contiguous and non-contiguous CA apply under the assumption of the same
slot format indicated by TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigurationDedicated in the
PCell and SCells for NR/5GC.

For FR2 intra-band CA configurations with multiple FR2 sub-blocks, where at |east one of the sub-blocksisa
contiguous CA configuration:

- if thefield partial FR2-FallbackRX-Req is not present, the UE shall meet al applicable UE RF requirements for
the highest order CA configuration and all associated fallback CA configurations;

- if the field partial FR2-FallbackRX-Req is present, for each FR2 intra-band CA configuration with multiple sub-
blocks that the UE indicates support for explicitly in UE capability signalling: the in-gap UE RF requirementsin
clauses 7.5A, 7.5D, 7.6A, 7.6D apply as the equivalent requirements for the associated fallback CA
configurations with the same number of sub-blocks, where at least one of the sub-blocks consists of a contiguous
CA configuration. The UE shall meet all applicable UE RF requirements for fallback CA configurations with a
lesser number of sub-blocks;

- regardless of the field partial FR2-FallbackRX-Req, the UE shall meet all DL out-of-gap requirements for all
lower order fallback CA configurations.

4.3 Specification suffix information

Unless stated otherwise the following suffixes are used for indicating at 2 level clause, shown in Table 4.3-1.

Table 4.3-1: Definition of suffixes

Clause suffix Variant
None Single Carrier

Carrier Aggregation (CA)

Dual-Connectivity (DC)

Supplement Uplink (SUL)

UL MIMO

Simultaneous reception or

transmission in multiple

directions

NOTE:  Suffix D in this specification represents
either polarized UL MIMO or spatial UL
MIMO. RF requirements are same. If
UE supports both kinds of UL MIMO,
then RF requirements only need to be
verified under either polarized or spatial
UL MIMO.

NOTE:  Suffix K applies to simultaneous
reception or transmission with different
TCl-states and different QCL-Type D
reference signals across the TCl-states

XOO|m|>

4.4 Test point analysis

Theinformation on test point analysis and test point selection including number of test points for each test caseis
shown in TR 38.905 [21] clause 4.2.
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4.5 Applicability and test coverage rules

The applicability and test coverage rules for NR/5GC and EN-DC capable devices shall include the following:

If atest case for aFR2 NR band in adevice istested in EN-DC mode for non-exceptional requirement as per
TS38.521-3[14], it shall fulfil the coverage requirement for that test case for NR/5GC FR2 test requirements for that
NR band and need not be retested.

5 Operating bands and channel arrangement

5.1 General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in
the present release of specifications.

NOTE: Other operating bands and channel bandwidths may be considered in future releases.

Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges
(FR). The frequency ranges in which NR can operate according to this version of the specification are identified as
described in Table 5.1-1.

Table 5.1-1: Definition of frequency ranges

Frequency range Corresponding frequency range
designation
FR1 410 MHz — 7125 MHz
FR2 24250 MHz — 52600 MHz

Thistest specification covers FR2 operating bands.

For the purpose of derivation of Maximum Test System Uncertainty (MTSU) in Annex F, the frequency range FR2 is
further divided into sub-ranges as shown in Table 5.1-2. These FR2 sub-ranges are also referred to as part of definition
of test tolerance within the individual test cases.

Table 5.1-2: Definition of frequency sub-ranges

Frequency sub- Corresponding frequency range
range designation

FR2a 23.45 GHz = f < 32.125 GHz
FR2b 32.125 GHz < f < 40.8 GHz
FR2c?! 40.8GHz < f < 44.3GHz
FR2d 44.3 GHz < < 49.0 GHz

NOTE 1: MTSU/TT/relaxation for FR2c is applied to all

over the frequency range of n259.

5.2 Operating bands

NR is designed to operate in the FR2 operating bands defined in Table 5.2-1.

Table 5.2-1: NR operating bands in FR2

Operating Uplink (UL) operating band Downlink (DL) operating band Duplex
Band BS receive BS transmit Mode
UE transmit UE receive
FuL_low — FuL_nigh FpL_low — FpL_high
n257 26500 MHz - 29500 MHz | 26500 MHz — 29500 MHz TDD
n258 24250 MHz - 27500 MHz | 24250 MHz — 27500 MHz TDD
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n259! 39500 MHz - 43500 MHz | 39500 MHz — 43500 MHz TDD

n260 37000 MHz - 40000 MHz | 37000 MHz - 40000 MHz TDD

n261 27500 MHz - 28350 MHz | 27500 MHz — 28350 MHz TDD
NOTE 1: MTSU/TT/relaxation for FR2c is applied to all over the frequency range of n259.

5.2A  Operating bands for CA
5.2A . 1Intra-band CA

NR intra-band contiguous and non-contiguous carrier aggregation is designed to operate in the operating bands defined
in Table 5.2A.1-1, where al operating bands are within FR2.

Table 5.2A.1-1: Intra-band contiguous and non-contiguous CA operating bands in FR2

NR Band
NR CA Band (Table 5.2-1)
CA_n257 n257
CA_n258 n258
CA_n260 n260
CA_n261 n261

5.2A.2 Void

5.2A.3 Inter-band CA

NR inter-band carrier aggregation is designed to operate in the operating bands defined in Table 5.2A.2-1, where all
operating bands are within FR2.

Beam management type is according to UE capability declaration |E beamManagementType-r16. The requirementsin
the following clauses are only applicable to inter-band CA with IBM type.

Table 5.2A.3-1: Inter-band CA operating bands in FR2

NR CA Band NR Band
(Table 5.2-1)
CA_n260-n261 n260, n261

5.2D  Operating bands for UL MIMO

NR UL MIMO isdesigned to operate in the operating bands defined in Table 5.2D-1.

Table 5.2D-1: NR UL MIMO operating bands

UL MIMO operating band
(Table 5.2-1)
n257
n258
n259
n260
n261

5.2K  Operating bands for simultaneous reception or transmission
in multiple directions

Simultaneous reception or transmission in multiple directionsis enabled for the bands defined in Table 5.2K-1.
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Table 5.2K-1: NR bands for simultaneous reception or transmission in multiple directions

NR bands for simultaneous
reception or transmission in
multiple directions
(Table 5.2-1)
n257
n258
n259
n260
n261

5.3 UE Channel bandwidth

531 General

The UE channel bandwidth supports asingle NR RF carrier in the uplink or downlink at the UE. From aBS
perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and
receiving from UEs connected to the BS. Transmission of multiple carriers to the same UE (CA) or multiple carriersto
different UEs within the BS channel bandwidth can be supported.

From a UE perspective, the UE is configured with one or more BWP/ carriers, each with its own UE channel
bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to

different UEs.

The placement of the UE channel bandwidth for each UE carrier isflexible but can only be completely within the BS
channel bandwidth.

The relationship between the channel bandwidth, the guardband and the transmission bandwidth configuration is shown
in Figure 5.3.1-1.

Channel Bandwidth [MHz]

3 |
| . . . |
l P Transmission Bandwidth Configuration Ngg [RB] J l
gl > Q
'L‘a l l Transmission l | g
o | | Bandwidth [RB]| | E
£l I o
S| g |
=
I 8 I
o)
I g |
>
|- Vil f

...... : —y ’
------------ g Active Resource B
Blocks

Guardband, can be asymmetric

Figure 5.3.1-1: Definition of channel bandwidth and transmission bandwidth configuration for one NR
channel

5.3.2 Maximum transmission bandwidth configuration

The maximum transmission bandwidth configuration Ngs for each UE channel bandwidth and subcarrier spacing is
specified in Table 5.3.2-1

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18

29

ETSI TS 138 521-2 V18.8.0 (2025-10)

Table 5.3.2-1: Maximum transmission bandwidth configuration Ngrg

SCS (kHz) | 50 MHz 100 MHz 200 MHz 400 MHz
Nrs Nrs Nrs Nrs
60 66 132 264 N/A
120 32 66 132 264

Minimum guardband and transmission bandwidth configuration

The minimum guardband for each UE channel bandwidth and SCSis specified in Table 5.3.3-1.

Table 5.3.3-1: Minimum guardband for each UE channel bandwidth and SCS (kHz)

SCS (kHz) | 50 MHz 100 MHz 200 MHz 400 MHz
60 1210 2450 4930 N/A
120 1900 2420 4900 9860

The minimum guardbands have been cal culated using the following egquation: GBchannel = (BWchane X

1000 (kHz) - Nrg X SCSx 12) / 2 - SCS/2, where Ngg are from Table 5.3.2-1 and GBchannel expressed in
kHz.

The minimum guardband of receiving BS SCS 240 kHz SS/PBCH block for each UE channel bandwidth is specified in
table 5.3.3-2 for FR2.

Table: 5.3.3-2: Minimum guardband (kHz) of SCS 240 kHz SS/PBCH block

SCS (kHz) | 100 MHz
240 3800

200 MHz
7720

400 MHz
15560

NOTE: The minimum guardband in Table 5.3.3-2 is applicable only when the SCS 240 kHz SS/PBCH block is
received adjacent to the edge of the UE channel bandwidth within which the SS/PBCH block is located.

Figure 5.3.3-1: Void

The number of RBs configured in any channel bandwidth shall ensure that the minimum guardband specified in this
clause is met.

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 30 ETSI TS 138 521-2 V18.8.0 (2025-10)

- Minimum guard band

&

-

UE channel BW

All PRBs falling within UE
channel bandwidth not covering
the minimum guard band can be
used

Figure 5.3.3-2: UE PRB utilization

In the case that multiple numerologies are multiplexed in the same symbol due to BS transmission of SSB, the
minimum guardband on each side of the carrier is the guardband applied at the configured channel bandwidth for the
numerology that is transmitted immediately adjacent to the guardband.

If multiple numerologies are multiplexed in the same symbol and the UE channel bandwidth is >200 MHz, the
minimum guardband applied adjacent to 60 kHz SCS shall be the same as the minimum guardband defined for 120 kHz
SCSfor the same UE channel bandwidth.

UE channel bandwidth

r=--——-—rTq =" 1
! 1
1
' | Numerology X Numerology Y i
e R
b '\
Guard defined for Guard defined for
numerclogy X numerclogy Y
when transmitted when transmitted
across full UE across full UE
channel BW channel BW

Figure 5.3.3-3: Guardband definition when transmitting multiple numerologies

NOTE: Figure5.3.3-3is not intended to imply the size of any guard between the two numerologies. Inter-
numerology guardband within the carrier is implementation dependent.

5.34 RB alignment

For each numerology, its common resource blocks are specified in clause 4.4.4.3 in [9], and the starting point of its
transmission bandwidth configuration on the common resource block grid for a given channel bandwidth isindicated by
an offset to "Reference point A" in the unit of the numerology The UE transmission bandwidth configuration is
indicated by the higher layer parameter carrierBandwidth [19] and will fulfil the minimum UE guardband requirement
specified in clause 5.3.3.

5.3.5  Channel bandwidth per operating band
The reguirements in this specification apply to the combination of channel bandwidths, SCS and operating bands shown

in Table 5.3.5-1. The transmission bandwidth configuration in Table 5.3.2-1 shall be supported for each of the specified
channel bandwidths. The channel bandwidths are specified for both the Tx and Rx path.
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Table 5.3.5-1: Channel bandwidths for each NR band

Operating band / SCS / UE channel bandwidth

Operating SCS 50 100 200 4007
band kHz MHz MHz MHz MHz
n257 60 Yes Yes Yes N/A

120 Yes Yes Yes Yes
60 Yes Yes Yes N/A
n258 120 | Yes | Yes | Yes | Yes
60 Yes Yes Yes N/A
n259 120 | Yes | Yes | Yes | Yes
60 Yes Yes Yes N/A
n260 120 | Yes | Yes | Yes | Yes
60 Yes Yes Yes N/A

n261
120 Yes Yes Yes Yes

NOTE 1: For test configuration tables from the transmitter
and receiver tests in Section 6 and 7 that refer to
this table and indicate test SCS to use, if
referenced SCS value is not supported by the UE
in UL and/or DL, select the closest SCS
supported by the UE in both UL and DL.

NOTE 2: This UE channel bandwidth is optional in this
release of the specification.

5.3A  UE Channel bandwidth for CA

5.3A.1 General

TBD

5.3A.2 Minimum guardband and transmission bandwidth configuration for

CA

For intra-band contiguous carrier aggregation, Aggregated Channel Bandwidth and Guard Bands are defined as

follows, see Figure 5.3A.2-1.

Aggregated Channel Bandwidth, BWchannel_ca [MHZ]
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Figure 5.3A.2-1: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation
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The aggregated channel bandwidth, BWchae_ca, is defined as
BW channe_ca = Fedgeigh - Fedgelow (MHZ).

The lower bandwidth edge Feqge, 10w and the upper bandwidth edge Fedgenign Of the aggregated channel bandwidth are used
as frequency reference points for transmitter and receiver requirements and are defined by

Fedgelow = Fc,low = Foffset,ow
Fedgehigh = Fchigh + Foffset high

The lower and upper frequency offsets depend on the transmission bandwidth configurations of the lowest and highest
assigned edge component carrier and are defined as

Fottsetiow = (Nrejow* 12 + 1)* SCSion/2 + BWes (MHZ)
Foftsethigh = (NRrs high* 12 - 1)* SCShigh/2 + BWes (MHZ)
BWegg = max(BWes,channel (k)

Nrg,low @nd NRre pigh are the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and highest
assigned component carrier, SCSow and SCShigh are the sub-carrier spacing for the lowest and highest assigned
component carrier respectively. SCSow, SCShigh, Nrs,jow, NRrs high, 8Nnd BWag chamel(y USe the largest p value among the
subcarrier spacing configurations supported in the operating band for both of the channel bandwidths according to
Table 5.3.5-1 and BWeg channel(x) 1S the minimum guard band for carrier k according to Table 5.3.3-1 for the said  value.

For intra-band non-contiguous carrier aggregation Sub-block Bandwidth and Sub-block edges are defined as follows, see
Figure 5.3A.2-2.

Sub-block Bandwidth, BWchannelpiock » [MHZ] Sub-block Bandwidth, BWchannel block n+1 [MHZz]

1 & B ‘1 & » -

X » o X » :
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& . Configuration of the . Configuration of the i3 ot . Configuration of the . Configurationof the i3
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V - : V
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Figure 5.3A.2-2: Definition of sub-block bandwidth for intra-band non-contiguous spectrum

The lower sub-block edge of the Sub-block Bandwidth (BW channe piock) 1S defined as

Fedge block, low = Fc,block low = Foffset, 1ow.

The upper sub-block edge of the Sub-block Bandwidth is defined as

Fedge block high = Fc block high + Foffset, high.

The Sub-block Bandwidth, BW channe piock, 1S defined as follows:

BW channel block = Fedgeblock high - Fedge block jow (M HZ)
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The lower and upper frequency offsets Fosfset block,low N0 Foffsetblock high depend on the transmission bandwidth
configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as

Foftsetblocklow = (NRrejow* 12 + 1)* SCSow/2 + BWee (MHZ)
Foftsetblock.high = (Nrs high* 12 - 1)* SCShigh/2 + BWes (MHZ)
BWeg = max(BWeg channei (k)

where Ngs jow and Nrg nigh @re the transmission bandwidth configurations according to Table 5.3.2-1 for the lowest and
highest assigned component carrier within a sub-block, respectively. SCSow, SCShigh, Nrs,iow, Nrenigh, and

BWag channel () USe the largest p value among the subcarrier spacing configurations supported in the operating band for
both of the channel bandwidths according to Table 5.3.5-1 and BW¢g chanei(k) iS the minimum guard band for carrier k
according to Table 5.3.3-1 for the said i value.SCSow and SCShign are the sub-carrier spacing for the lowest and highest
assigned component carrier within a sub-block, respectively.

The sub-block gap size between two consecutive sub-blocks W, is defined as

Wgap = Fedge,block n+l,low - Fedge,block nhigh (M HZ)

5.3A.3 RB alignment with different numerologies for CA

TBD

5.3A.4 UE channel bandwidth per operating band for CA

For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting
acarrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each
carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a
bandwidth combination set, UE can indicate support of several bandwidth combination sets per carrier aggregation
configuration. The requirements are applicable only when Uplink CCs are configured within the frequency range
between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.

For intra-band non-contiguous downlink carrier aggregation, a carrier aggregation configuration is a single operating
band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class. The requirements are
applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink
component carrier and upper edge of highest downlink component carrier.

Frequency separation class specified in Table 5.3A.4-2 indicates the maximum frequency span between lower edge of
lowest component carrier and upper edge of highest component carrier that UE can support per band in downlink or
uplink respectively in non-contiguous intra-band operation.

The DL-only frequency spectrum is the width of UE frequency spectrum available to network to configure DL CCs
only, and it extends on one-side of the bidirectional spectrum in contiguous manner with no frequency gap between the
two. Frequency separation class for DL-only spectrum (Fsd) specified in Table 5.3A.4-3 and is declared per band. The
frequency separation class for DL-only spectrum (Fsd) can be equal but not larger than the frequency separation (DL
Fs). The combined downlink spectrum (DL Fs+ Fsd) cannot exceed 2400 MHz. A UE may configure DL-only
spectrum only if the combined downlink spectrum (DL Fs + Fsd) exceeds 1400 MHz. When a UE configures DL-only
spectrum, it shall not expect a CC to be configured across the boundary between bidirectional spectrum and DL-only
spectrum UE can support respectively.

For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each
supporting a carrier aggregation bandwidth class.
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Table 5.3A.4-1: CA bandwidth classes

NR CA bandwidth Aggregated channel bandwidth Number of contiguous | Fallback group
class CcC

A BWchannel < 400 MHz 1 1,2,3,4
B 400 MHz < BW channel_ca < 800 MHz 2
C 800 MHz < BWchannel_ca = 1200 MHz 3 1
D 200 MHz < BWchannel_ca = 400 MHz 2
E 400 MHz < BWchannel_ca < 600 MHz 3 2
F 600 MHz < BWchannel_ca = 800 MHz 4
G 100 MHz < BWchannel_ca < 200 MHz 2
H 200 MHz < BWchannel_ca = 300 MHz 3
| 300 MHz < BWchannel_ca < 400 MHz 4
J 400 MHz < BWchannel_ca < 500 MHz 5 3
K 500 MHz < BWchannel_ca = 600 MHz 6
L 600 MHz < BWchannel_ca = 700 MHz 7
M 700 MHz < BWchannel_ca = 800 MHz 8
0] 100 MHz < BWchannel_ca <200 MHz 2
P 150 MHz < BWchannel_ca =300 MHz 3 4
Q 200 MHz = BWchannel_ca < 400 MHz 4

NOTE 1: Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200
MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A.

NOTE 2: It is mandatory for a UE to be able to fall back to lower order CA bandwidth class configuration within a
fallback group. It is not mandatory for a UE to be able to fall back to lower order CA bandwidth class
configuration that belongs to a different fallback group.

Table 5.3A.4-2: Frequency separation classes for non-contiguous intra-band operation

Frequency separation class Max. allowed frequency
separation (Fs)

I 800 MHz

I 1200 MHz

11l Fs1400 MHz

[\ 1000 MHz

V 1600 MHz

Vi 1800 MHz
VI 2000 MHz
Vil 2200 MHz

IX 2400 MHz

X 400 MHz

Xl 600 MHz

NOTE 1: Fs values larger than 1400 MHz apply only to
downlink frequency separation.

Table 5.3A.4-3: Frequency separation classes for DL-only spectrum

Frequency separation class Max. allowed frequency
separation (Fsd)
I 200 MHz
Il 400 MHz
Il 600 MHz
v 800 MHz
V 1000 MHz
Vi 1200 MHz
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5.3D Channel bandwidth for UL MIMO

The requirements specified in clause 5.3 are applicable to UE supporting UL MIMO.

54 Channel arrangement

54.1 Channel spacing

541.1 Channel spacing for adjacent NR carriers

The spacing between carriers will depend on the deployment scenario, the size of the frequency block available and the
channel bandwidths. The nominal channel spacing between two adjacent NR carriersis defined as following:

For NR operating bands with 60 kHz channel raster,
Nominal Channel spacing = (BWchanne() + BWchame(2))/2 + {-20 kHz, 0 kHz, 20 kHZz} for AFraser €qualsto 60 kHz
Nominal Channel spacing = (BWchamei(1) + BWchane(2))/2 + {-40 kHz, 0 kHz, 40 kHZz} for AFraser €qualsto 120 kHz
where BW channei(y and BW channel(2) are the channel bandwidths of the two respective NR carriers. The channel spacing
can be adjusted depending on the channel raster to optimize performance in a particular deployment scenario.

5472 Channel raster

5421 NR-ARFCN and channel raster

The global frequency raster defines a set of RF reference frequencies Frer. The RF reference frequency isused in
signalling to identify the position of RF channels, SS blocks and other elements.

The global frequency raster is defined for al frequencies from 0 to 100 GHz. The granularity of the global frequency
raster is AFgiobal-

RF reference frequency is designated by an NR Absolute Radio Frequency Channel Number (NR-ARFCN) in the
range [2016667...3279165] on the global frequency raster. The relation between the NR-ARFCN and the RF reference
frequency Frer in MHz is given by the following equation, where Frer-ofis and Nger-ofis are given in Table 5.4.2.1-1 and
Nrer isthe NR-ARFCN

Frer = Frer-ofts + AFcioba (Nrer — NRrer-ofts)

Table 5.4.2.1-1: NR-ARFCN parameters for the global frequency raster

Freqguency range (MHz) | AFgiobal (kHz) Frer-ofts (MHZ) NREF-offs Range of Nrer
24250 — 100000 60 24250.08 2016667 2016667 — 3279165

The channel raster defines a subset of RF reference frequencies that can be used to identify the RF channel positionin
the uplink and downlink. The RF reference frequency for an RF channel maps to a resource element on the carrier. For
each operating band, a subset of frequencies from the global frequency raster are applicable for that band and forms a
channel raster with a granularity AFraser, Which may be equal to or larger than AFgiobal.

The mapping between the channel raster and corresponding resource element is given in clause 5.4.2.2. The applicable
entries for each operating band are defined in clause 5.4.2.3

54.2.2 Channel raster to resource element mapping

The mapping between the RF reference frequency on channel raster and the corresponding resource element isgivenin
Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total humber of RBs
that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology
supported by the UE.
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Table 5.4.2.2-1: Channel raster to resource element mapping

Ngg mod2=0 Ngs mod2=1
Resource element index K 0 6
Physical resource block number Nprg Nes Nes
Norg = Norg =
2 2
K, Nerg , Ngg are asdefined in TS 38.211[9].
5423 Channel raster entries for each operating band

The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-
ARFCN in Table 5.4.2.3-1, using the channel raster to resource element mapping in clause 5.4.2.2.

- For NR operating bands with 60 kHz channel raster above 24 GHz, AFraser = | XAFgiona, Where | € {1,2}. Every
1™ NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the
step size for the channel raster in Table 5.4.2.3-1 isgiven as<I>.

- Infrequency bands with two AFraser, the higher AFraser @pplies to channels using only the SCSthat is equal to
the higher AFraser and the SSB SCSthat is equal to or larger than the higher AFraser-

Table 5.4.2.3-1: Applicable NR-ARFCN per operating band

Operating AFRraster Uplink and Downlink
Band (kHz) Range of Nrer
(First — <Step size> — Last)
n257 60 2054166 — <1>— 2104165
120 2054167 — <2> — 2104165
n258 60 2016667 — <1>— 2070832
120 2016667 — <2> — 2070831
n259 60 2270833 — <1>-—2337499
120 2270833— <2> — 2337499
n260 60 2229166 — <1>— 2279165
120 2229167 — <2>— 2279165
n261 60 2070833 — <1> — 2084999
120 2070833 — <2> — 2084999

5.4.3 Synchronization raster

5431 Synchronization raster and numbering

The synchronization raster indicates the frequency positions of the synchronization block that can be used by the UE for
system acquisition when explicit signalling of the synchronization block position is not present.

A global synchronization raster is defined for all frequencies. The frequency position of the SS block is defined as
SSrer With corresponding number GSCN. The parameters defining the SSrer and GSCN for al the frequency ranges are
inTable5.4.3.1-1.

The resource element corresponding to the SS block reference frequency SSger is given in clause 5.4.3.2. The
synchronization raster and the subcarrier spacing of the synchronization block are defined separately for each band.

Table 5.4.3.1-1: GSCN parameters for the global frequency raster

Frequency range SS block frequency position SSrer GSCN Range of GSCN
24250.08 MHz + N * 17.28 MHz,
24250 — 100000 MHz 22256+ N 22256 — 26639
N = 0: 4383
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5.4.3.2 Synchronization raster to synchronization block resource element mapping

The mapping between the synchronization raster and the corresponding resource element of the SSblock isgivenin
Table5.4.3.2-1.

Table 5.4.3.2-1: Synchronization raster to SS block resource element mapping

| Resource element index k | 120 |

k is the subcarrier number of SS/PBCH block defined in TS 38.211 [9] clause 7.4.3.1.

5.4.3.3 Synchronization raster entries for each operating band

The synchronization raster for each band is given in Table 5.4.3.3-1. The distance between applicable GSCN entriesis
given by the <Step size> indicated in Table 5.4.3.3-1.

Table 5.4.3.3-1: Applicable SS raster entries per operating band

NR Operating Band SS Block SCS SS Block pattern? Range of GSCN
(First — <Step size> — Last)
n257 120 kHz Case D 22388 - <1> - 22558
240 kHz Case E 22390 - <2> - 22556
n258 120 kHz Case D 22257 - <1> - 22443
240 kHz Case E 22258 - <2> - 22442
259 120 kHz Case D 23140 — <1>— 23369
240 kHz Case E 23142 — <2>— 23368
260 120 kHz Case D 22995 - <1> - 23166
240 kHz Case E 22996 - <2> - 23164
n261 120 kHz Case D 22446 - <1> - 22492
240 kHz Case E 22446 - <2> - 22490

NOTE 1: SS Block pattern is defined in clause 4.1 in TS 38.213 [22].

5.4A  Channel arrangement for CA

5.4A.1 Channel spacing for CA

For intra-band contiguous carrier aggregation with two or more component carriers, the nominal channel spacing
between two adjacent NR component carriersis defined as the following unless stated otherwise:

For NR operating bands with 60kHz channel raster:

BWChannel [©) + BWChannd 2~ ZGBChannd o~ GBChannd (2)‘

Nominal channel spacing = 0.06% 2

0.06* 2" [MHz]

with
n= }.10—2

where BWchame (1) and BWchannel(2) are the channel bandwidths of the two respective NR component carriers according to
Table 5.3.2-1 with valuesin MHz, 1, isthe largest u value among the subcarrier spacing configurations supported in the
operating band for both of the channel bandwidths according to Table 5.3.5-1, and GBchannel(y 1S the minimum
guardband for channel bandwidth i according to Table 5.3.3-1 for the said p value, with p asdefined in TS 38.211 [9].

The channel spacing for intra-band contiguous carrier aggregation can be adjusted to any multiple of sub-carrier spacing
less than the nominal channel spacing to optimize performance in a particular deployment scenario.

For intra-band non-contiguous carrier aggregation, the channel spacing between two NR component carriersin different
sub-blocks shall be larger than the nominal channel spacing defined in this clause.
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5.5A.1 Configurations for intra-band contiguous CA

Table 5.5A.1-1: NR CA configurations, bandwidth combination sets, and fallback group defined for

intra-band contiguous CA

. Maximum Fallb
cor':‘i:]géltio Cgﬁll:gﬁrgﬁo BWchannel|BWchannel |BWchannel | BWchannel |BWchannel |BWchannel |BWchannel |BWchannel aggregate BCS ack
(MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) grou
n ns
BW (MHz) p
50, 100,
CA_n257B CA_n257B 200, 400 400 800 0 1
CA_n257E | CA n257E 502’01000’ 200 200 600 | O
50 160 2
CA_n257F CA_n257F 2’00 ! 200 200 200 800 0
CA n257G | CA n257G | 50, 100 100 200 0
CA n257H CA n257H | 50, 100 100 100 300 0
CA n257I CA n2571 50, 100 100 100 100 400 0 3
CA_n257) CA n257J | 50, 100 100 100 100 100 500 0
CA n257K CA n257K | 50, 100 100 100 100 100 100 600 0
CA n257L CA n257L | 50, 100 100 100 100 100 100 100 700 0
CA_n258D | CA _n258D |50, 100, 200 400 0
200
CA_n258E CA_n258D | 50, 100, 200 200 600 0 2
CA n258E 200
CA_n258F CA_n258D | 50, 100, 200 200 200 800 0
CA_n258E 200
CA n258F
CA n258G | CA n258G | 50, 100 100 200 0
CA_n258H | CA_n258G | 50, 100 100 100 300 0
CA n258H
CA_n258I CA_n258G | 50, 100 100 100 100 400 0
CA_n258H
CA n258lI
CA_n258J CA_n258G | 50, 100 100 100 100 100 500 0
CA_n258H
CA_n258lI
CA _n258J
CA_n258K | CA n258G | 50, 100 100 100 100 100 100 600 0
CA_n258H
CA_n258I 3
CA_n258J
CA n258K
CA_n258L CA_n258G | 50, 100 100 100 100 100 100 100 700 0
CA_n258H
CA_n258lI
CA_n258J
CA_n258K
CA n258L
CA _n258M | CA _n258G | 50, 100 100 100 100 100 100 100 100 800 0
CA_n258H
CA _n258I
CA _n258J
CA_n258K
CA_n258L
CA n258M
50, 100,
CA_n260B CA_n260B 200, 400 400 800 1
CA n260C CA n260B | 50, 100, 400 400 1200
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. Maximum Fallb
COFII\!I:? SrAatio Cl;r?'lf:nﬁrgﬁo BWochannel |BWchannel |BWchannel |BWchannel |BWchannel |BWchannel |BWchannel |BWchannel aggregate BCS ack
?1 gs (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MHz) | (MH2) grou
BW (MHz) p
200, 400
CA_n260E | CA n260E 50é380' 200 200 600 | 0
CA_n260F | CA_n260F 50é380' 200 200 200 800 | 0
CA n260G | CA n260G | 50, 100 100 200 0
CA n260H CA n260H | 50, 100 100 100 300 0
CA_n260I CA _n260I 50, 100 100 100 100 400 0
CA_n260J CA n260J | 50, 100 100 100 100 100 500 0 3
CA n260K CA n260K | 50, 100 100 100 100 100 100 600 0
CA n260L CA n260L | 50, 100 100 100 100 100 100 100 700 0
CA n260M | CA n260M | 50, 100 100 100 100 100 100 100 100 800 0
50, 100,
CA_n261B | CA_N261B | 007400 | 400 800 0|,
CA n261C CA n261B 50 400 400 850 0
CA_n261D CA_n261D SOéol(())O, 200 400 0
CA_n261E | CA n261E 50é380' 200 200 600 | 0 | 2
CA_n261F | CA n261F 50é380' 200 200 200 800 | 0
CA n261G | CA n261G | 50, 100 100 200 0
CA n261H CA n261H | 50, 100 100 100 300 0
CA _n261l CA n261l 50, 100 100 100 100 400 0 3
CA _n261J CA n261J | 50, 100 100 100 100 100 500 0
CA n261K CA n261K | 50, 100 100 100 100 100 100 600 0
NOTE 1: Void.
NOTE 2: For the NR CA configuration with more than two component carries, the bandwidths in a BCS which may introduce
combinations more than requested unintentionally should be listed in a row separately.
5.5A.2 Configurations for intra-band non-contiguous CA
Configurations listed in this clause apply to downlink carrier aggregation only.
NOTE: Sub-blocks belonging to a CA configuration can bein any order. In other words certain CA configuration
acronym includes all sub-block arrangements which have exactly the same sub-block set. As an example,
CA_n260(2G-30) denotes CA_n260(20-2G-0), CA_n260(G-30-G) etc. but these are not listed in tables
separately.
Table 5.5A.2-1: NR CA configurations with single CA bandwidth class defined for intra-band non-
contiguous CA
NR Upllnk CA Z(BWChann
. . . . Sub- Sub- Sub- Sub- Sub- Sub- Sub- | Sub-
configuratio | configuratio | ;| piock | block | block | block | block | block | block | ek | BCS
n ns (MHz)
CA_n257(2A) - n257A | n257A 800 0
CA _n260(2A) - n260A | n260A 800 0
CA_n260(3A) - n260A n260A n260A 1200 0
CA_n260(4A) - n260A n260A n260A n260A 1600 0
CA _n261(2A) - n261A | n261A 800 0
CA _n261(3A) - n261A | n261A | n261A 800 0
CA_n261(4A) - n261A n261A n261A n261A 800 0

NOTE 1: Void
NOTE 2: Void
NOTE 3: Void
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NOTE 4:
NOTE 5:
NOTE 6:
NOTE 7:

NOTE 8:

Channel bandwidth per operating band defined in Table 5.3.5-1.

Void.

Void.

3(BW channel block) denotes the maximum total bandwidth from the summation of the sub-block bandwidths and shall be
less than the bandwidth of the operating band.

Unless otherwise stated, BCSO is referred in each constituent CA configuration.
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Table 5.5A.2-2: NR CA configurations with multiple CA bandwidth classes defined for intra-band non-contiguous CA

CA configuration | UPIMKCA | Sub- | Sub- | Sub- | Sub- | Sub- | Sub- | Sub- 2(3:;\2(::;”” Bes
configurations | block block block block block block block (MH2)
CA_n260(A-1) CA_n2601 | n260A | “ASnZ° 800 0
CA_n260(D-G) gﬁj‘gggg CAO—S% CAO—CE‘ZG 600 0
CAN2600-H) | caroeon | oo | o 700 0
canzso@) | e | o | e 800 0
CAn2600-P) | carooop | oo | Cem 700 0
CAN260(E-0) | carreto | oo | oe 800 0
CA_n260(E-P) Sﬁ:ﬂﬁggg CAO—E% CAO—Fr,‘ZG 800 0
CA_n260(G-1) %AA—_”nZZ%OO? CAO—S% CA6|”26 600 0
CA_n261(D-G) gﬁj‘ggig CAl—S% CAl—Cr;‘ZG 600 0
CA_n261(D-H) gﬁzﬂggia CAl—S% CAl—I_rl‘ZG 700 0
CA_n261(D-I) %ﬁ—_”nzzfsell? CAl—S% CAII”ZG 800 0
CA_n261(D-0) | CA_n261D | CA_n26 | CA_n26 600 0
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CA n2610 1D 10
CA n261D | CA n26 | CA n26
CA _n261(D-P) CA n261p D o 700 0
CA n261D | CA n26 | CA n26
CA _n261(D-Q) CAn2610 o 10 800 0
CA n261E | CA n26 | CA_n26
CA _n261(E-O) CA 12610 T o 800 0
CA n261E | CA n26 | CA_n26
CA_n261(E-P) CA n261p T o 800 0

NOTE 1: Void
NOTE 2: Void

NOTE 4: Void.
NOTE 5: Void.
NOTE 6: Void.

NOTE 3: Unless otherwise stated, BCSO is referred to, in each constituent CA configuration.

NOTE 7: X(BWchannel block) denotes the maximum total bandwidth from the summation of the sub-block bandwidths and shall be less than
the bandwidth of the operating band.

NOTE 8: Channel bandwidth per operating band is defined in Table 5.3.5-1.

NOTE 9: Configurations for intra-band contiguous CA are defined in Table 5.5A.1-1.

NOTE 10: Configurations for intra-band non-contiguous CA are defined in Table 5.5A.2-1.
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5.5A.3 Configurations for inter-band CA

Table 5.5A.3-1: NR CA configurations for inter-band CA

NR CA Uplink CA NR Channel bandwidth (MHz) Bandwidth
configuration configuration | Band (NOTE 1) combination
set
50 100 200 400
CA_n260A- - n260 50 100 200 400 0
n261A

n261 50 100 200 400
NOTE 1: The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1.

5.5D Configurations for UL MIMO

The reguirements specified in clause 5.5 are applicable to UE supporting UL MIMO.
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6 Transmitter characteristics

6.1 General

Editor's note: Test configurations/environments that require new spherical scan shall be included in test procedure
section and identifying such scenariosis currently FFS and owned by RANS.

Unless otherwise stated, the transmitter characteristics are specified over the air (OTA) with asingle or multiple
transmit chains.

Unless otherwise stated, for power class 3 UES, the beam correspondence side condition for SSB and CSI-RS specified
in subclause 6.6 shall apply to the transmission tests.

Unless otherwise stated, the UE min peak EIRP requirements and UE spherical coverage requirements specified in
clause 6.2.1 does not apply to initial access and RRC_INACTIVE.

Transmitter requirements for CA operation apply only when the DM RS initialization parameters (including the case
when the UE applies cell ID as DMRS scrambling ID) are different across all CCs. The UE may use higher MPR values
outside this limitation.

Transmitter requirements for UL MIMO operation apply when the UE transmits on 2 ports on the same CDM group.
The UE may use higher MPR values outside this limitation.

For Tx test cases the identified beam peak direction can be stored and reused for a device under test in various
configurations/environments for the full duration of device testing as long as beam peak direction is the same.

Unless otherwise stated, Channel Bandwidth shall be prioritized in the selecting of test points. Subcarrier spacing shall
be selected after Test Channel Bandwidth is selected.

Uplink RB allocations givenin Table 6.1-1 and Table 6.1-2 are used throughout this section, unless otherwise stated by
the test case.

The UE under test shall be pre-configured with UL Tx diversity schemes disabled to account for single polarization
System Simulator (SS) in the test environment. The UE under test may transmit with dua polarization.

The requirements for 256 QAM apply to bands defined within the frequency spectrum range of 24.25 —43.5 GHz for
power classes 1, 2 and 5.

Table 6.1-1: Common Uplink Configuration for PC2, PC3, PC4, PC6 and PC7

RB allocation
frad = 8 = c T O =
Chann — o E’ 2 Q = Sl -5’ - @
el SCS( | oppm | | '@ e | = 2T | %o < s | S T
Bandw | kHz) | x 2 22| 35 x 2 22 5 e = F=
idth 2 E% <2 | o Bug 2 o gl gl ccgl
(@] +— (0] ‘D (T) = — —
= = c = Q@ o O S
o 3 = £ £ £ £ | E
DFT-s 64@ x@0 20@2 X@(44- 1@22 6@6% | 6@54
0 x@66 | 28 | x@223 x)3 A 4@40° 4
x) | 20@2 | x@1* | x@(65- . | 8@50
0* x)* 8@8
60 CP | 66@ | x@0 | x@(66 X@UA | 0 6@6" | 6@54
0 -X) 22@2 | x@22°3 X)3 A 4@403 4
4 _ 4
50MHz 2 x@1 X@)D(§465 7@7 7@52
DFT-s 32@ Xx@0 | x@(32 | 10@1 X@(22- 1@11 3@3* | 3@26
0 -X) 13 x@113 X)3 3 4@18°3 4
4 _ 4
120 100@1 x@1 @)E)?le 4@4° 4@24
CP 32@ X@0 | x@(32 | 11@1 | x@11° | x@(22- | 4@11 | 4@18° | 3@3* | 3@26
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0 -X) 13 x@14 x)3 3 4@24* 4
10@1 X@(31- | 4@4*
0* x)*
DFT-s 128 X@0 | x@(13 | 40@4 X@(88- s | 6@6% | 6@12
a0 | "% [EST] T [ s g [ 7O
40@4 | x@1* | x@(13 4 "
i 0t 1-x)" 8@8 6
CP 132 X@0 | x@(13 X@(88- 2| 6@6% | 6@12
@0 2X) | 44@4 | x@a4® | x? | 2@ ‘%81‘; 0t
4 x@14 X@(13 7@74 g4
100MH 1-x)*4
z DFT-s | 64@ X@0 | x@(66 | 20@2 X@(44- 4@22 3@3* | 3@60
0 -X) 23 x@223 X)3 A 4@403 4
4 - 4
200(?2 x@1 x@%?s 4@44 4@58
120 —Cp T 6@ | x@0 | x@(66 X@W | 4o 3@3° | 3@60
0 -X) 22@2 | x@22°3 X)3 3 4@403 4
4 _ 4
2 x@1 x@)D(§465 4@4* 4@58
DFT-s 256 X@0 | x@(26 | 81@8 x@(17 4@88 4@17 | 6@6* | 6@25
@0 4-X) g3 x@883 6-x)3 A 28 24
81@8 | x@1* X@(26 . | 8@24
14 3-x)* s@s 84
60 CP | 264 | x@0 | x@(26 X@U7 | 488 | 4@17 | 6@6° | 6@25
@0 4-x) 88@8 | x@88°® 6-x)° 3 23 24
8 x@14 X@(26 7@74 7@25
200MH 3-x)4 0*
z5 DFT-s | 128 | x@0 | x@(13 | 40@4 x@(88- s | 3@3% | 3@12
@0 2x) | 42 | x@as® | xp | 4@ 1%81‘; 6*
40@4 | x@1* | x@(13 4 a
v 1x)° 4@4 4
120 —cp 1 132 [ x@0 | x@13 X@E5 | sou | agea | 3@F | 3€@12
@0 2-X) 44@4 | x@443 X)3 3 A@12 64
4
4 x@1 xﬁ&)? 4@4* 24
60 DFT-s N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
CP N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
400l5\/IH DFT-s 256 X@0 | x@(26 | 64@6 x@66 x@(19 4@66 4@19 N/A N/A
z 120 @0 4-x) 6 8-x) 4
CP 264 X@0 | x@(26 | 66@6 x@66 x@(19 4@66 4@19 N/A N/A
@0 4-x) 6 8-x) 4

Note 1:  RB allocation is left aligned within inner region.

Note 2:  Inner_Full allocation is selected as the largest RB allocation within Region 1 inner allocation defined in
6.2.2.3.3; Inner_Partial_Left and Inner_Partial_Right are selected as partial allocation within Region 1 inner
allocation which are not impacted by MPRnarrow defined in 6.2.2.3.3; Inner_Partial2_Left and
Inner_Partial2_Right are selected as partial allocation within Region 1 inner allocation which are impacted by
MPRnarrow defined in 6.2.2.3.3 when MPRnarrow=2 dB.

Note 3:  Applicable to Rel-15 PC3 devices which do not support modifiedMPR-Behaviour bit 0 capability (according to
Annex P.1) and to Rel-15 and forward PC2 and PC4 devices.

Note 4:  Applicable to Rel-15 PC3 devices which supports modifiedMPR-Behaviour bit 0 capability (according to Annex
P.1) and Rel-16 and forward PC3 devices.

Note 5:  The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs.

Note 6:  In case of transform precoding, applicable only if x = 2%2,3%, 5%, where o5, 3,05 is a set of non-negative
integers.

Table 6.1-2: Common Uplink Configuration for PC1
| Chann | SCS(k | OFDM | RB allocation
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el Hz) — < = Q ¢
Bandwi ™ i 9 S 9 9
dth 2 5 = g g S 2 2
> Z o @ o =) hg ng
= < g o o ! o o !
s |5 & g 5 & g S
! - [od =! " x =! Zl 4
g o | S T _ S S _
5 2 o T £ T T s s
o < [ L @ = | o £
O s | & 5| &8 | &£ | &
S o = o Al I= o Al
3 S c ) c )
o) = c c c
£ 5 £ IS
DFT-s | 64@0 | x@0 X@X()GG 20022 | °9? | 16@28 | 32@16 | 16@8 | 16@42
60
cP | 66@0 | x@0 X@X()GG 20@22 | 1°9% | 16@28 | 33@16 | 16@8 | 16@42
50MHz o
DFT-s | 32@0 | x@0 | *90% | 10011 | s@11 | 8O | 16@8 | 8@4 | 8@20
120
cP | 3200 | x@o X@X()Sz 11@11 | 8@11 | 8@14 | 16@8 | 8@4 | 8@20
DFTs | *25€@ | x@o X;@_SS a0@44 | 1°9% | 16@72 | 64@32 | 16@8 | 1°@10
60
132@ x@(13 16@4 16@10
L0OMH cp o2 | x@0 | *D0° | aa@as | P | 16072 | e6@33 | 1608 g
g DFT-s | 64@0 | x@0 X@X()GG 20@23 | 8@22 | 8@36 | 32@16 | 8@4 | 8@54
120
cP | 66@0 | x@0 X@X()GG 22@22 | 8@22 | 8@36 | 33@16 | 8@4 | 8@54
orts | 29@ | g0 | X@C5 | g1 ogg | 16@8 | 16@16 | 128@6 | 500 | 16@24
60 0@ ?@'26 168@8 16(2‘)16 1324@6 16(2)24
264 X
200MH cP 0 | X@0 | T4y | 88@88 | g 0 6 16@8 0
z DFTs | 28@ | x@o | @03 | 40@44 | 8@44 | 8@80 | 64@32 | B@4 | 8@120
120 X)
cp | 1%2@ ] x@o Xg@_g3 44@44 | 8@44 | 8@80 | 66@33 | 8@4 | 8@120
o | DFTs | NA | NA | NA NA | NA | NA N/A N/A N/A
CP_| NA | NA | NA NA | NA | NA N/A N/A N/A
400MH DFT-s 258@ x@0 X?_gG 64@66 | 8@66 | 8@190 | 250° | s@4 | 8@252
120
cp | 2@ | x@o X?_fse 66@66 | 8@66 | 8@190 | 58° | B@4 | 8@252

Note 1: RB allocation is left aligned within inner region 1 or inner region 2 as defined in clause 6.2.2.3.1.

Note 2:  Inner_Full allocation is selected as the largest RB allocation within Region 1 or Region 2 inner allocation
defined in 6.2.2.3.1; Inner_partial_Left and Inner_partial_Right are selected as minimum allocation within
Region 1 or Region 2 inner allocation which are not impacted by MPRnarrow defined in 6.2.2.3.1.

Note 3:  In case of transform precoding, applicable only if x = 2%2,3%, 5%, where o5, 5,05 is a set of non-

negative integers.

6.2 Transmit power

6.2.1 UE maximum output power

6.2.1.0 General

Note: Power classes are specified based on the assumption of certain UE types with specific device architectures.
The UE types can be found in Table 6.2.1.0-1.

Table 6.2.1.0-1: Assumption of UE Types

UE Power class UE type
1 Fixed wireless access (FWA) UE
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Vehicular UE
Handheld UE
High power non-handheld UE
Fixed wireless access (FWA) UE
High Speed Train Roof-Mounted UE
RedCap UE

Note: Any power class can be used for Redcap type devices as long as the
device can meet the core requirements that are applicable to Redcap
devices as defined in clause 4.2.21.1 from TS38.306 [14]

N[OOI |WIN

6.2.1.1 UE maximum output power - EIRP and TRP
Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5, 6 and 7.

6.2.1.1.1 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified
nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.

6.2.1.1.2 Test applicability
Thistest case appliesto al types of release 15 NR UEs.

Thistest case also appliesto all types of release 16 and forward NR Power Class 1, Power Class 2 and Power Class 4
UEs.

Thistest case also appliesto all types of release 16 and forward NR Power Class 3 UESs not supporting CSI-RS based or
SSB-based enhanced beam correspondence.

Thistest case also appliesto al types of release 17 and forward NR Power Class 7 UEs not supporting CSI-RS based or
SSB-based enhanced beam correspondence.

6.2.1.1.3 Minimum conformance requirements

6.2.1.1.3.1 UE maximum output power for power class 1

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). In case of initial access and RRC_INACTIVE, the cumulative period of measurement shall
equal or exceed 1ms. The minimum output power values for EIRP are found in Table 6.2.1.1.3.1-1. The requirement is
verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.1-1: UE minimum peak EIRP for power class 1

Operating band Min peak EIRP (dBm)
n257 40.0
n258 40.0
n260 38.0
n261 40.0
NOTE 1: Minimum peak EIRP is defined as the lower limit without tolerance
NOTE 2: Minimum peak EIRP does not apply to initial access and RRC_INACTIVE.

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.1-2 below. The maximum allowed
EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).
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Table 6.2.1.1.3.1-2: UE maximum output power limits for power class 1

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 35 55
n258 35 55
n260 35 55
n261 35 55

The minimum EIRP at the 85" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.1-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.1-3: UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
n257 32.0
n258 32.0
n260 30.0
n261 32.0

NOTE 1: Minimum EIRP at 85%-tile CDF is defined as
the lower limit without tolerance in
RRC_CONNECTED.

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in TS 38.508-1 [10] subclause 4.1.1.

NOTE 3: Minimum EIRP at 85%-tile CDF is defined as
the lower limit minus 2 dB in initial access and
RRC_INACTIVE

6.2.1.1.3.2 UE maximum output power for power class 2

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.2-1. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

Table 6.2.1.1.3.2-1: UE minimum peak EIRP for power class 2

Operating band Min peak EIRP (dBm)
n257 29
n258 29
n261 29

NOTE 1: Minimum peak EIRP is defined as the lower limit without tolerance

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.2-2 below. The maximum allowed
EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).

Table 6.2.1.1.3.2-2: UE maximum output power limits for power class 2

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 23 43
n258 23 43
n261 23 43

The minimum EIRP at the 60" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.2-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).
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Table 6.2.1.1.3.2-3: UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
n257 18.0
n258 18.0
n261 18.0

NOTE 1: Minimum EIRP at 60%-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in TS 38.508-1 [10] subclause 4.1.1.

6.2.1.1.3.3 UE maximum output power for power class 3

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). In case of initial access and RRC_INACTIVE, the cumulative period of measurement shall
equal or exceed 1ms. The minimum output power values for EIRP are found in Table 6.2.1.1.3.3-1. The requirement is
verified with the test metric of total component of EIRP (Link=TX beam peak direction, Meas=Link angle). The
requirement for the UE which supports asingle FR2 band is specified in Table 6.2.1.1.3.3-1. The requirement for the
UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-1 and Table 6.2.1.1.3.3-4 or Table
6.2.1.1.3.3-5.

Table 6.2.1.1.3.3-1: UE minimum peak EIRP for power class 3

Operating band Min peak EIRP (dBm)
n257 22.4
n258 22.4
n259 18.7
n260 20.6
n261 22.4

NOTE 1: Minimum peak EIRP is defined as the
lower limit without tolerance

NOTE 2: Void

NOTE 3: Minimum peak EIRP does not apply to
initial access and RRC_INACTIVE.

The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.3-2. The max alowed EIRPis
derived from regulatory requirements[8]. The requirements are verified with the test metrics of TRP (Link=TX beam
peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction,
Meas=Link angle).

Table 6.2.1.1.3.3-2: UE maximum output power limits for power class 3

Operating band | Max TRP (dBm) | Max EIRP (dBm)
n257 23 43
n258 23 43
n259 23 43
n260 23 43
n261 23 43

The minimum EIRP at the 50" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.3-3 below. The requirement is
verified with the test metric of the total component of EIRP, as defined in [5] (Link=Spherical coverage grid,
Meas=Link angle). The requirement for the UE which supports a single FR2 band is specified in Table 6.2.1.1.3.3-3.
The requirement for the UE which supports multiple FR2 bands is specified in both Table 6.2.1.1.3.3-3 and Table
6.2.1.1.3.3-4 or Table 6.2.1.1.3.3-5.
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Table 6.2.1.1.3.3-3: UE spherical coverage for power class 3

Operating band

Min EIRP at 50'%-tile CDF

(dBm)
n257 11.5
n258 11.5
n259 5.8
n260 8
n261 115

NOTE 1: Minimum EIRP at 50 %-tile CDF is defined as the
lower limit without tolerance in RRC_CONNECTED.

NOTE 2: Void

NOTE 3: The requirements in this table are verified only under
normal temperature conditions as defined in
TS 38.508-1 [10] subclause 4.1.1.

NOTE 4: Minimum EIRP at 50%-tile CDF is defined as the
lower limit minus 2 dB in initial access and
RRC_INACTIVE

For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coveragein
Tables6.2.1.1.3.3-1 and 6.2.1.1.3.3-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter
AMBp, and EIRP spherical coverage relaxation parameter AMBs, asindicated in Table 6.2.1.1.3.3-4t0 6.2.1.1.3.3-5.
For Rel-15 UE, each combination of supported bands AMBg, and AMBs, apply to each supported band n, such that the
total relaxations, Y MBp and Y MBs, across all supported bands shall not exceed the total value indicated in Table

6.2.1.1.3.3-4.

Table 6.2.1.1.3.3-4: UE multi-band relaxation factors for power class 3 (Rel-15)

Supported bands YMBpe (dB) YMBs (dB)
n257, n258 <13 <1.25
n257, n260 <1.0% <0.758
n258, n260 <1.08 <0.75%
n258, n261 1.0 £1.25
n260, n261 0.0 <0.75?
n257, n261 0.0 0.0
n257, n258, n260 <178 <1.75°
n257, n258, n261 1.7 <1.75
n257, n260, n261 <058 <1.258
n258, n260, n261 s158 $1.258
n257, n258, n260, n261 <178 <1.758
NOTE 1: The requirements in this table are applicable to UEs which support only the
indicated bands.
NOTE 2: For supported bands n260 + n261, AMBsis not applied for band n260.
NOTE 3: For band n260, maximum applicable AMBs is 0.4 dB and AMBp» is 0.75 dB.
NOTE 4: For all bands except n260, the maximum applicable AMBp,n and AMBsn is
0.75 dB.

Table 6.2.1.1.3.3-5: UE multi-band relaxation factors for power class 3 (Rel-16 and forward)

Band AMBp, (dB) AMBsx (dB)
n257 0.73 0.7
n258 0.6 0.7
n259 0.5 0.4
n260 0.5 0.4
n261 0.5%24 0.7%

Note 4:

Note 1:  n260 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n260
Note 2:  n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
Note 3:  n257 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n257
n261 peak and spherical relaxations are 0 dB for UE that exclusively supports
n261+n257
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6.2.1.1.34 UE maximum output power for power class 4

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.4-1. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

Table 6.2.1.1.3.4-1: UE minimum peak EIRP for power class 4

Operating band Min peak EIRP (dBm)
n257 34
n258 34
n260 31
n261 34

NOTE 1: Minimum peak EIRP is defined as the
lower limit without tolerance

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.4-2 below. The maximum allowed
EIRP is derived from regulatory requirements [8]. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).

Table 6.2.1.1.3.4-2: UE maximum output power limits for power class 4

Operating band | Max TRP (dBm) | Max EIRP (dBm)
n257 23 43
n258 23 43
n260 23 43
n261 23 43

The minimum EIRP at the 20" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.4-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.4-3: UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
n257 25
n258 25
n260 19
n261 25

NOTE 1: Minimum EIRP at 20%-tile CDF is defined as
the lower limit without tolerance

NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in TS 38.508-1 [10] subclause 4.1.1.

6.2.1.1.3.5 UE maximum output power for power class 5

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). In case of initial access and RRC_INACTIVE, the cumulative period of measurement shall
equal or exceed 1ms. The minimum output power values for EIRP are found in Table 6.2.1.1.3.5-1. The requirement is
verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle).

Table 6.2.1.1.3.5-1: UE minimum peak EIRP for power class 5

Operating band Min peak EIRP (dBm)
n257 30
n258 304
NOTE 1: Minimum peak EIRP is defined as the
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lower limit without tolerance.
NOTE 2: Minimum peak EIRP does not apply to
initial access and RRC_INACTIVE.

The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.5-2 below. The maximum allowed
EIRP is derived from regulatory requirements. The requirements are verified with the test metrics of TRP (Link=TX
beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).

Table 6.2.1.1.3.5-2: UE maximum output power limits for power class 5

Operating band

Max TRP (dBm)

Max EIRP (dBm)

n257

23

43

n258

23

43

The minimum EIRP at the 85" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.5-3 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.5-3: UE spherical coverage for power class 5

Operating band Min EIRP at 85 %-tile CDF (dBm)
n257 22
n258 22.4
NOTE 1: Minimum EIRP at 85 %-tile CDF is defined as
the lower limit without tolerance in
RRC_CONNECTED.
NOTE 2: The requirements in this table are verified only
under normal temperature conditions as
defined in TS 38.508-1 [10] subclause 4.1.1.
NOTE 3: Minimum EIRP at 85%-tile CDF is defined as
the lower limit minus 2 dB in initial access and
RRC_INACTIVE

For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coveragein
Tables6.2.1.5-1 and 6.2.1.5-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter AMBep,
and EIRP spherical coverage relaxation parameter AMBs, asdefined in Table 6.2.1.1.3.5-4.

Table 6.2.1.1.3.5-4: UE multi-band relaxation factors for power class 5

Band AMBpn (dB) AMBsn (dB)
n257 0.7 0.7
n258 0.7 0.7

UE maximum output power for power class 6

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
least one sub frame (1ms). The minimum output power values for EIRP are found in Table 6.2.1.1.3.6-1. The
requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

Table 6.2.1.1.3.6-1: UE minimum peak EIRP for power class 6

Operating band Min peak EIRP (dBm)
n257 30
n258 30.4
n261 30

NOTE 1: Minimum peak EIRP is defined as the
lower limit without tolerance
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The maximum output power values for TRP and EIRP are found in Table 6.2.1.1.3.6-2 below. The maximum allowed
EIRP is derived from regulatory requirements[8]. The requirements are verified with the test metrics of TRP (Link=TX

beam peak direction, Meas=TRP grid) in beam locked mode and EIRP (Link=TX beam peak direction, Meas=Link
angle).

Table 6.2.1.1.3.6-2: UE maximum output power limits for power class 6

Operating band | Max TRP (dBm) | Max EIRP (dBm)
n257 23 43
n258 23 43
n261 23 43

The minimum EIRP measured over the spherical coverage evaluation areas specified below is defined as the spherical
coverage requirement and is found in Table 6.2.1.1.3.6-3 below. UE spherical coverage evaluation areas are found in

Table 6.2.1.1.3.6-3a below, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex J.1. The
requirement is verified with the test metric of EIRP (Link= Spherical coverage grid, Meas=Link angle).

Table 6.2.1.1.3.6-3: UE spherical coverage for power class 6

Min EIRP over UE spherical coverage

Operating band evaluation areas (dBm)

n257 20
n258 20.4
n261 20

NOTE 1: Minimum EIRP over UE spherical coverage evaluation
areas is defined as the lower limit without tolerance.
The requirements in this table are verified only under
normal temperature conditions as defined in TS 38.508-
1[10] subclause 4.1.1.

The requirements in this table are applicable to FR2
PC6 UE with the network signalling
highSpeedMeasFlagFR2-r17 configured as set2.

NOTE 2:

NOTE 3:

Table 6.2.1.1.3.6-3a: UE spherical coverage evaluation areas for power class 6

0 range (degree)
Area-1 90 to 60 -375t0+37.5

Area-2 90 to 60 142.5t0 217.5

When testing power class 6 UEs, DUT orientation can be determined according to the UE
spherical coverage evaluation areas, not necessarily following default alignment in Figure
J.1-2 or positioning guidelines in clause J.3.

High speed train deployment is expected to be w.r.t. the reference coordination system: 6

= 90 (degree) corresponds to the ground plane the train is running on, and ¢= 0 or 180 with
0 = 90 are the train track directions.

¢ range (degree)

NOTE 1:

NOTE 2:

For the UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical coveragein
Tables6.2.1.1.3.6-1 and 6.2.1.1.3.6-3 shall be decreased per band, respectively, by the peak EIRP relaxation parameter
AMBp, and EIRP spherical coverage relaxation parameter AMBs, as defined in Table 6.2.1.1.3.6-4.

Table 6.2.1.1.3.6-4: UE multi-band relaxation factors for power class 6

Band AMBpn (dB) AMBsn (dB)
n257 0.7 0.7
n258 0.7 0.7
n261 0.7 0.7

6.2.1.1.3.7 UE maximum output power for power class 7

The following requirements define the maximum output power radiated by the UE for any transmission bandwidth
within the channel bandwidth for non-CA configuration, unless otherwise stated. The period of measurement shall be at
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least one sub frame (1ms). In case of initial access and RRC_INACTIVE, the cumulative period of measurement shall
equal or exceed 1ms. The minimum output power values for EIRP are found in Table 6.2.1.1.3.7-1. The requirement is
verified with the test metric of total component of EIRP (Link=TX beam pesk direction, Meas=Link angle).

Table 6.2.1.1.3.7-1: UE minimum peak EIRP for power class 7

Operating band Min peak EIRP (dBm)
n257 16.4
n258 16.4
n261 16.4

NOTE 1: Minimum peak EIRP is defined as the

lower limit without tolerance

Void

Minimum peak EIRP does not apply to
initial access and RRC_INACTIVE.

NOTE 2:
NOTE 3:

The maximum output power values for TRP and EIRP are found on the Table 6.2.1.1.3.7-2. The max alowed EIRPis
derived from regulatory requirements[8]. The requirements are verified with the test metrics of TRP (Link=TX beam
peak direction, Meas=TRP grid) in beam locked mode and the total component of EIRP (Link=TX beam peak direction,
Meas=Link angle.

Table 6.2.1.1.3.7-2: UE maximum output power limits for power class 7

Operating band | Max TRP (dBm) | Max EIRP (dBm)
n257 23 43
n258 23 43
n261 23 43

The minimum EIRP at the 50" percentile of the distribution of radiated power measured over the full sphere around the
UE is defined as the spherical coverage requirement and isfound in Table 6.2.1.1.3.7-3 below. The requirement is
verified with the test metric of the total component of EIRP (Link=Beam peak search grids, Meas=Link angle).

Table 6.2.1.1.3.7-3: UE spherical coverage for power class 7

Operating band Min EIRP at 50 %-tile CDF
(dBm)
n257 5.5
n258 5.5
n261 5.5

NOTE 1: Minimum EIRP at 50 %-tile CDF is defined as the
lower limit without tolerance in RRC_CONNECTED.
The requirements in this table are verified only under
normal temperature conditions as defined in

TS 38.508-1 [10] subclause 4.1.1.

Minimum EIRP at 50%-tile CDF is defined as the
lower limit minus 2 dB in initial access and
RRC_INACTIVE

NOTE 2:

NOTE 3:

For power class 7 UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical
coverage in Table 6.2.1.1.3.7-1 and Table 6.2.1.1.3.7-3 shall be decreased per band, respectively, by the peak EIRP
relaxation parameter AMBp,, and EIRP spherical coverage relaxation parameter AMBs), as defined for power class 3 in
6.2.1.1.3.3-5.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.1.
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6.2.1.1.4 Test description

6.2.1.14.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test
parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.1.1.4.1-1. The details of the
uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH
before measurement are specified in Annex C.2.

Table 6.2.1.1.4.1-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid Range, High range

subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508- | Lowest, 100 MHz, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters

Test ChBw SCS Downlink Uplink Configuration

ID (NOTE 2) Configuration
Default - Modulation RB allocation (NOTE 1)

1 50 DFT-s-OFDM QPSK Inner_Full for PC2, PC3
2 100 PC4, PC5, PC6 and PC7
3 200 Inner_Full_Region1l for
4 400 PC1

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3,
PC4, PC5, PC6 and PC7 or Table 6.1-2 for PC1.
NOTE 2: The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.
The UL Reference Measurement channels are set according to Table 6.2.1.1.4.1-1.

Propagation conditions are set according to Annex B.O

o U A W N

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.1.1.4.3

6.2.1.1.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.1.1.4.3.

la The side conditions for SSB-based and CSI-RS based L 1-RSRP measurements are applied as per
clause 6.6.1.3.3.1.1 for PC3 and 6.6.1.3.6.1.1 for PC7.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.
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3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam
selection to complete.

4. SS activatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Tables 6.2.1.1.5-1 t0 6.2.1.1.5-4. EIRP test
procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated
considering both polarizations, theta and phi.

6. Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with
bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement
procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering
both polarizations, theta and phi.

7. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2.1.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM _PRECODER_ENABLED
condition in Table 4.6.3-118 PUSCH-Config.

6.2.1.1.5 Test requirement

The EIRP derived in step 5 and TRP derived in step 6 shall not exceed the val ues specified in Table 6.2.1.1.5-1 to Table
6.2.1.1.5-4.

Table 6.2.1.1.5-1: UE maximum output test requirements for power class 1

Operating band Max TRP (dBm) Max EIRP (dBm) Min peak EIRP (dBm)
n257 35+TT 55 40.0-TT
n258 35+TT 55 40.0-TT
n260 35+TT 55 38.0-TT
n261 35+TT 55 40.0-TT

Table 6.2.1.1.5-1a: Test Tolerance (Max TRP for Power class 1)

Test Metric FR2a FR2b
Max device size < 30 cm 2.78 dB, NTC 2.87 dB, NTC
- 2.94dB, ETC 3.03 dB, ETC

Table 6.2.1.1.5-1b: Test Tolerance (Min peak EIRP for Power class 1)

Test Metric FR2a FR2b
Max device size < 30 cm 3.12dB, NTC 3.12.dB, NTC
- 3.28 dB, ETC 3.28 dB, ETC

Table 6.2.1.1.5-2: UE maximum output test requirements for power class 2

Operating band Max TRP (dBm) Max EIRP (dBm) Min peak EIRP (dBm)
n257 23+TT 43 29-TT
n258 23+TT 43 29-TT
n260
n261 23+TT 43 29-TT
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Table 6.2.1.1.5-3: UE maximum output test requirements for power class 3 for single band UE

Operating band

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

n257 23+TT 43 22.4-TT
n258 23+TT 43 22.4-TT
n259 23+TT 43 18.7-TT
n260 23+TT 43 20.6-TT
n261 23+TT 43 22.4-TT

Table 6.2.1.1.5-3a: UE maximum output test requirements for power class 3 for multi-band UE (Rel-

15)

ID

Supported FR2
bands set

Test requirement (dB)

(Note 1)

Maximum
sum of MBp,
>MBp (dB)

(Note 3)

n257

n258

n260

n261

Comments

n257, n258

22.4-TT-MBp

22.4-TT-MBp

13

Maximum 0.75
dB relaxation
allowed for each
band

n257, n260

22.4-TT-MBp

20.6-TT-MBj

1.0

Maximum 0.75
dB relaxation
allowed for each
band

n258, n260

22.4-TT-MBp

20.6-TT-MBp

1.0

Maximum 0.75
dB relaxation
allowed for each
band

n258, n261

22.4-TT-MBp

22.4-TT-MBp

1.0

Maximum 0.75
dB relaxation
allowed for each
band

n260, n261

20.6-TT

22.4-TT

0.0

No relaxation
factor allowed

n257, n258, n260

22.4-TT-MBp

22.4-TT-MBp [20.6-TT-MBy

1.7

Maximum 0.75
dB relaxation
allowed for each
band

n257, n258, n261

22.4-TT-MBp

22.4-TT-MBp

22.4-TT-MBp

1.7

Maximum 0.75
dB relaxation
allowed for each
band

n257, n260, n261

22.4-TT-MBp

20.6-TT-MBj

22.4-TT-MBp

0.5

Maximum 0.75
dB relaxation
allowed for each
band

n258, n260, n261

22.4-TT-MBp

20.6-TT-MBp

22.4-TT-MBp

15

Maximum 0.75
dB relaxation
allowed for each
band

10

n257, n258, n260,
n261

22.4-TT-MBp

22.4-TT-MBp

20.6-TT-MB

22.4-TT-MBp

1.7

Maximum 0.75
dB relaxation
allowed for each
band

11

n257, n261

22.4-TT

22.4-TT

0.0

No relaxation
factor allowed

Note 1:

Note 2:
Note 3:
Note 4:

MBy, is the Multi-band Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of TS38.508-2
11]. This declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
All UE supported bands needs to be tested to ensure the multi-band relaxation declaration is compliant
Max allowed sum of MBp over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.1.5-3d applies.
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Table 6.2.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)

Test Metric FR2a FR2b FR2c
Max device size < 30 cm 2.77 dB, NTC 2.89 dB, NTC 3.70dB, NTC
B 2.91dB, ETC 3.04 dB, ETC 3.78 dB, ETC

Table 6.2.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric FR2a FR2b FR2c
Max device size < 30 cm 2.99 dB, NTC 2.99 dB, NTC 3.80 dB, NTC
B 3.15dB, ETC 3.15dB, ETC 3.89dB, ETC

Table 6.2.1.1.5-3d: UE maximum output test requirements for power class 3 (Rel-16 and forward)

ID [ FR2 bands/set Test requirement (dB) Comments
(Note 1)
n257 n258 n259 n260 n261
1 n257 22.4-TT-AMBpn
2 n258 22.4-TT-AMBpn
3 n259 18.7-TT-AMBp,n
4 n260 20.6-TT-AMBpn
5 n261 22.4-TT-AMBp,n
6 257, n261 22.4-TT 22.4-TT ﬁg/pr,n relaxation is 0
7 n260, n261 20.6-TT 22.4-TT AMBp relaxation is 0
dB
Note 1:  AMBp is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.

Table 6.2.1.1.5-4: UE maximum output power test requirements for power class 4

Operating band | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
n257 23+TT 43 34-TT
n258 23+TT 43 34-TT
n260 23+TT 43 31-TT
n261 23+TT 43 34-TT

Table 6.2.1.1.5-5: UE maximum output power test requirements for power class 5

Operating band

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

n257

23+TT

43

30.0-TT-AMBpn

n258

23+TT

43

30.4-TT-AMBpn

Note 1: AMBp,, = 0 for single band UE. For multi-band UEs, AMBp,» is defined in table
6.2.1.1.3.5-4.

Table 6.2.1.1.5-5a: Test Tolerance (Max TRP for Power class 5)

Test Metric FR2a
. . 2.78 dB, NTC
Max device size <30 cm 2.94 dB. ETC

Table 6.2.1.1.5-5b: Test Tolerance (Min peak EIRP for Power class 5)

Test Metric FR2a
. . 3.12 dB, NTC
Max device size <30 cm 3.28 dB. ETC

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18

59

ETSI TS 138 521-2 V18.8.0 (2025-10)

Table 6.2.1.1.5-6: UE maximum output power test requirements for power class 6

Operating band

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

n257, n261

23+TT

43

30.0-TT-AMBpn

n258

23+TT

43

30.4-TT-AMBpn

6.2.1.1.3.5-4.

Note 1: AMBp,, = 0 for single band UE. For multi-band UEs, AMBp,» is defined in table

Table 6.2.1.1.5-6a: Test Tolerance (Max TRP for Power class 6)

Test Metric FR2a
. . 2.78 dB, NTC
Max device size < 30 cm 2.94 dB. ETC

Table 6.2.1.1.5-6b: Test Tolerance (Min peak EIRP for Power class 6)

Test Metric FR2a
. . 3.11 dB, NTC
Max device size <30 cm 3.27 dB. ETC

Table 6.2.1.1.5-7: UE maximum output power test requirements for power class 7

Operating band

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

n257 23+TT 43 16.4-TT
n258 23+TT 43 16.4-TT
n261 23+TT 43 16.4-TT

Table 6.2.1.1.5-7a: UE maximum output test requirements for power class 7 (Rel-16 and forward)

ID [ FR2 bands/set Test requirement (dB) Comments
(Note 1)
n257 n258 n259 n260 n261
1 n257 16.4-TT-AMBp,n
2 n258 16.4-TT-AMBpn
3 n261 16.4-TT-AMBp,n
4 257, n261 16.4-TT 16.4-TT ﬁgABP,n relaxation is O
Note 1:  AMBp is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.

6.2.1.1 1

Table 6.2.1.1.5-7b: Test Tolerance (Max TRP for Power class 7)

Test Metric FR2a
. . 2.77 dB, NTC
Max device size <30 cm 2.91dB ETC

Table 6.2.1.1.5-7c: Test Tolerance (Min peak EIRP for Power class 7)

Test Metric FR2a
. . 2.99 dB, NTC
Max device size <30 cm 3.15dB. ETC

UE maximum output power - EIRP and TRP (Rel16 and forward)

Editor's note: The following aspects are either missing or not yet determined:

- Sameasin6.2.1.1
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6.2.1.1 1.1 Test purpose
Sameas6.2.1.1.1
6.2.1.1 1.2 Test applicability

Thistest case appliesto all types of NR Power Class 3 UEs release 16 and forward supporting SSB-based or CSI-RS
based enhanced beam correspondence.

Thistest case also appliesto al types of release 17 and forward NR Power Class 7 UESs supporting SSB-based or CSl-
RS based enhanced beam correspondence.

6.2.1.1 1.3 Minimum conformance requirements

Same as clause 6.2.1.1.3 including UE multi-band relaxation factors defined for Rel-16 and forward UES supporting
power class 3, power class 5, power class 6 or power class 7.

6.21.1 1.4 Test description

6.21.1 14.1 Initial conditions

Same as clauses 6.2.1.1.4.1 and 6.6.1.4.3.

6.21.1_1.4.2 Test procedure
The following cases are tested depending on UE capability:

1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and
beamCorrespondenceSIB-based-r 16 is supported:

1.1 Sameasclause 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3.

1.2 Skipto Step 7.

2. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and
beamCorrespondenceCS -RS-based-r 16 is supported

2.1 Sameasclause 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3.

2.2 Skipto Step 7.

3. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, beamCorrespondenceCS -
RS-based-r 16 and beamCorrespondenceSSB-based-r 16 are supported

3.1 Sameasclause 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.3.2.3.1.3.2 for PC3.

3.2 Repeat clause 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side
conditionsin clause 6.3.2.3.1.3.2 for PC3. Record the verdict (as this result will not be compared to test
requirementsin this test case but in a different one).

3.3 Skipto Step 7.

4. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceSSB-
based-r16 is supported:

4.1 Same asclause 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.

4.2Skipto Step 7.
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5. Test procedure if beamCorrespondenceWithoutUL -BeamSweeping is supported and beamCorrespondenceCSl -
RS-based-r16 is supported:

5.1 Sameasclause 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7.

5.2Skip to Step 7.

6. Test procedure if beamCorrespondenceWithoutUL -BeamSweeping is supported, beamCorrespondenceCSl-RS-
based-r16 and beamCorrespondenceSSB-based-r16 is supported

6.1 Same as clause 6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.

6.2 Repeat clause 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side
conditionsin clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7. Record the verdict (as this result
will not be compared to test requirementsin this test case but in a different one).

7. Set side conditions for SSB-based and CSI-RS based L 1-RSRP measurements as per clause 6.6.1.3.3.1.1 for PC3
and clause 6.6.1.3.6.1.1 for PC7.

8. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam
selection to compl ete.

9. SSactivates the UE BeamlockFunction (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

10. Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with
bandwidths according to Table 6.5.2.3.5-1. Total radiated power is measured according to TRP measurement
procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering
both polarizations, theta and phi.

11. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2.1.1 1.4.3 Message contents
Same as clauses 6.2.1.1.4.3 and 6.6.1.4.3.

6.2.1.1 15 Test requirement

Same as clauses 6.2.1.1.5 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting
power class 3, power class 5, power class 6 or power class 7.

6.2.1.2 UE maximum output power - Spherical coverage
Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5, 6 and 7.

6.2.1.2.1 Test purpose

To verify that the spatial coverage of the UE in expected directions is acceptable.

6.2.1.2.2 Test applicability
Thistest case appliesto al types of release 15 NR UEs.

Thistest case also appliesto al types of release 16 and forward NR Power Class 1, Power Class 2 and Power Class 4
UEs.
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Thistest case also appliesto all types of release 16 and forward NR Power Class 3 UESs not supporting CSI-RS based or
SSB-based enhanced beam correspondence. Thistest case also appliesto all types of release 17 and forward NR Power
Class 7 UEs not supporting CSI-RS based or SSB-based enhanced beam correspondence.

6.2.1.2.3 Minimum conformance requirements

Minimum conformance requirements are defined in clause 6.2.1.1.3.
6.2.1.2.4 Test description

6.2.1.24.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test
parameters for each channel bandwidth and subcarrier spacing, are shown in Table 6.2.1.2.4.1-1. The details of the
uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH
before measurement are specified in Annex C.2.

Table 6.2.1.2.4.1-1: Test Configuration Table

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid Range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508- | Lowest, Highest
1 [10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters

Test ChBw SCS Downlink Uplink Configuration

ID Configuration
Default - Modulation RB allocation (NOTE 1)

1 50 DFT-s-OFDM QPSK Inner_Full for PC2, PC3,
2 100 PC4, PC5, PC6 and PC7
3 200 Inner_Full_Region1 for
4 400 PC1

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3,
PC4, PC5, PC6 and PC7 or Table 6.1-2 for PC1.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.
The UL Reference Measurement channels are set according to Table 6.2.1.2.4.1-1.

Propagation conditions are set according to Annex B.O.

o U A W N

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.1.2.4.3

6.2.1.2.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2.1.2.4.1-1. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.1.2.4.3.
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la. The side conditions for SSB-based and CSI-RS based L 1-RSRP measurements are applied as per

clause 6.6.1.3.3.1.1 for PC3 and 6.6.1.3.6.1.1 for PC7.

Send continuousdly uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Through its beam correspondence procedure, DUT refinesits TX beam toward that direction depending on
DUT's beam correspondence capability which shall match OEM declaration:

3a If the DUT's beam correspondence capability beamCorrespondenceWithoutUL -BeamSweeping is supported,
then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink
reference signalsto transmit in the direction of the incoming DL signal, which is based on beam
correspondence without relying on UL beam sweeping;

3b If the DUT's beam correspondence capability beamCorrespondenceWithoutUL -BeamSweeping is not
present, then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence
with relying on both DL measurements on downlink reference signals and network-assisted uplink beam

sweeping:

3b.1) DUT uses downlink reference signalsto select proper RX beam and uses autonomous beam
correspondence to select the TX beam.

3b.2) SS configures M=8 SRS resources to DUT, with the field spatial Relationlnfo omitted and the field
usage set as 'beamManagement’. In case DUT supports less than 8 SRS resources, SS configures the
number of SRS resources according to the maximum number of SRS resources indicated by UE
capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-
persistent SRS resource set with the field usage as '‘codebook'.

3b.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-
resources configured by SS.

3b.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if
needed, updates the spatial relation information between the semi-persistent codebook SRS resources and
the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS
resource. The SSindicatesin the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH,
if present, the SRS resource within the semi-persistent SRS resource set whose spatia relation is linked to
the best detected SRS beam.

3b.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.

For power class UEs other than PC6, steps 4 and 5 apply:

4,

Measure UE EIRP value for each grid point according to the EIRP spherical coverage procedure defined in
Annex K.1.5, and obtain a cumulative distribution function (CDF) of al EIRP dBm values. Alternatively, UE
EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined
in Annex K.1.5.1. After arotation, alow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for UE to find the
best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both
polarizations, theta and phi.

| dentify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test
regquirement table in section 6.2.1.2.5.

For power class 6 UES, steps 6 and 7 apply:

6.

Measure UE EIRP value for each grid point within the UE spherical coverage evaluation areas, Area-1 and Area-
2, per Table 6.2.1.1.3.6-3a. After arotation, allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for UE to
find the best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering
both polarizations, theta and phi and EIRP needs to be recorded separately for both link polarizations
EIRP(PolLink= 6), EIRP(PolLink= ¢).

| dentify the minimum EIRP dBm value corresponding to value in the applicable test requirement table in
clause 6.2.1.2.5.

NOTE 1. TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.
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M essage contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED
condition in Table 4.6.3-118 PUSCH-Config.

6.2.1.2.5

Test requirement

The defined %-tile EIRP in measurement distribution derived in step 5 shall exceed the values specified in Table
6.2.1.2.5-1to Table 6.2.1.2.5-4.

Table 6.2.1.2.5-1: UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
n257 32.0-TT
n258 32.0-TT
n260 30.0-TT
n261 32.0-TT

Table 6.2.1.2.5-1a: Test Tolerance (UE spherical coverage for Power class 1)

Test Metric

FR2a FR2b

Max device size < 30 cm

2.69dB 2.69 dB

Table 6.2.1.2.5-2: UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
n257 18.0-TT
n258 18.0-TT
n260
n261 18.0-TT

Table 6.2.1.2.5-3: UE spherical coverage for power class 3 for single band UE or multiband UE
declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
n257 115-TT
n258 115-TT
n259 5.8-TT
n260 8TT
n261 115-TT

Table 6.2.1.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in any
FR2 band (Rel-15)

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
>MBs (dB)
(Note 3)
n257 n258 n260 n261
1 n257, n258 11.5-TT-MBs Maximum 0.75 dB
11.5-TT-MBs 1.25 relaxation allowed for each
band
2 11.5-TT-MBs 8-TT-MBs Maximum 0.4 dB relaxation
allowed for n260 and 0.75
n257, n260 0.75 dB relaxation allowed for
all other bands
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
allowed for n260 and 0.75
11.5-TT-MBs 0.75 dB relaxation allowed for
all other bands
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4 n258, n261 11.5-TT-MBs Maximum 0.75 dB
11.5-TT-MBs 1.25 relaxation allowed for each
band
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
n260 and 0.75 dB
0.75 X
relaxation allowed for all
other bands
6 11.5-TT-MBs [11.5-TT-MBs | 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260 and 0.75
n257, n258, n260 dB relaxation allowed for
all other bands
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs Maximum 0.75 dB
11.5-TT-MBs 1.75 relaxation allowed for each
band
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25 allowed for n260 and 0.75
dB relaxation allowed for
all other bands
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
allowed for n260 and 0.75
11.5-TT-MBs 1.25 dB relaxation allowed for
all other bands
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
n261 allowed for n260 and 0.75
11.5-TT-MBs 175 dB relaxation allowed for
all other bands
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-3 of TS38.508-2 [11]. This
declaration shall fulfil the requirements in Table 6.2.1.1.3.3-4.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.2.5-3c applies.
Table 6.2.1.2.5-3b: Test Tolerance (UE spherical coverage for Power class 3)
Test Metric FR2a FR2b FR2c
Max device size < 30 cm 2.69dB 2.69dB 3.50 dB
Table 6.2.1.2.5-3c: UE spherical coverage for power class 3 (Rel-16 and forward)
ID [ FR2 bands/set Test requirement (dB) Comments
(Note 1)
n257 n258 n259 n260 n261
1 n257 11.5-TT-AMBsn
2 n258 11.5-TT-AMBsn
3 n259 5.8-TT-AMBsn
4 n260 8-TT-AMBsn
5 n261 11.5-TT-AMBsn
6 257, n261 11.5-TT-AMBsn 11.5-TT-AMBsn ﬁg/lBs,n relaxation is 0
7 n260, n261 8-TT-AMBsn 11.5-TT-AMBs,n |AMBs relaxation is 0
dB for n260
Note 1:  AMBsn is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.

Table 6.2.1.2.5-4: UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
n257 25
n258 25
n260 19
n261 25

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18

Table 6.2.1.2.5-5a: Test Tolerance (UE spherical coverage for Power class 5)

Table 6.2.1.2.5-6a: Test Tolerance (UE spherical coverage for Power class 6)

Table 6.2.1.2.5-7a: Test Tolerance (UE spherical coverage for Power class 7)
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Table 6.2.1.2.5-5: UE spherical coverage for power class 5

Operating band

Min EIRP at 85%-tile CDF (dBm)

UEs, AMBs is defined in table 6.2.1.1.3.5-5.

n257 22.0-TT-AMBsn
n258 22.4-TT-AMBsn
Note 1:  AMBs,n = 0 for single band UE. For multi-band

Test Metric

FR2a

Max device size < 30 cm

2.69 dB

Table 6.2.1.2.5-6: UE spherical coverage for power class 6

Operating band

Min EIRP at 85%-tile CDF (dBm)

n257, n261

20.0-TT-AMBsn

n258

20.4-TT-AMBsn

NOTE 1: AMBsn = 0 for single band UE. For multi-band UEs,

AMB:sn is defined in table 6.2.1.1.3.6-4.

Test Metric

FR2a

Max device size <30 cm

3.11dB

Table 6.2.1.2.5-7: UE spherical coverage for power class 7

Operating band

Min EIRP at 50 %-tile CDF (dBm)

n257 5.5
n258 5.5
n261 55

NOTE 2:

lower limit without tolerance

NOTE 1: Minimum EIRP at 50 %-tile CDF is defined as the

The requirements in this table are verified only under

normal temperature conditions as defined in
TS 38.508-1 [10] subclause 4.1.1.

Test Metric

FR2a

Max device size <30 cm

2.69 dB

Table 6.2.1.2.5-7b: UE spherical coverage for power class 7 (Rel-16 and forward)

ID [ FR2 bands/set Test requirement (dB) Comments
(Note 1)
n257 n258 n259 n260 n261
1 n257 5.5-TT-AMBsn
2 n258 5.5-TT-AMBsn
3 n261 5.5-TT-AMBsn
4 257, n261 5.5-TT-AMBsn 5.5-TT-AMBsn ﬁll;/IBs,n relaxation is O
Note 1:  AMBsn is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table 6.2.1.1.3.3-5.
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6.2.1.2 1  UE maximum output power - Spherical coverage (Rel16 and forward)
Editor's note: The following aspects are either missing or not yet determined:

- Sameasin6.2.1.2

6.2.1.2 1.1 Test purpose
Same asclause 6.2.1.2.1.
6.2.1.2 1.2 Test applicability

This test case appliesto al types of NR UE release 16 and forward supporting either SSB-based or CSI-RS based
enhanced beam correspondence without UL beam sweeping.

6.2.1.2 1.3 Minimum conformance requirements

Same as clause 6.2.1.2.3 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting
power class 3, power class 5, power class 6 or power class 7.

6.21.2_14 Test description

6.2.1.2 1.4.1 Initial conditions
Same asclause 6.2.1.2.4.1

6.2.1.2 1.4.2 Test procedure

The following cases are tested depending on UE capability:

1. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported and
beamCorrespondenceSSB-based-r16 is supported:

1.1 Sameasclause 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side
conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.

1.2 End test procedure.

2. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and
beamCorrespondenceCS-RSbased-r16 is supported

2.1 Sameasclause 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side
conditions defined in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7.

2.2 Endtest procedure.

3. Test procedure if beamCorrespondenceWithoutUL -BeamSweeping is supported and beamCorrespondenceSSB-
based-r16 is supported:

3.1 Sameasclause 6.2.1.2.4.2 with the exception that measurements shall be carried out using only side
conditions defined in clause 6.6.2.3.1.3.1 for PC3 and clause 6.6.2.3.4.3.1 for PC7.

3.2 Endtest procedure.

4. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is supported and beamCorrespondenceCSl -
RS-based-r16 is supported:

4.1 Same as clause 6.2.1.2.4.2 with the exception that step 7 is skipped and measurements shall be carried out
using only side conditions defined in clause 6.6.2.3.1.3.2 for PC3 and clause 6.6.2.3.4.3.2 for PC7.

4.2 End test procedure.

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 68 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.2.1.2 1.4.3 Message contents
Same as clauses 6.2.1.2.4.3 and 6.6.1.4.3.

6.2.1.2 1.5 Test requirement
Same as clause 6.2.1.2.5 including UE multi-band relaxation factors defined for Rel-16 and forward UEs supporting
power class 3, power class 5, power class 6 or power class 7.
6.2.2 UE maximum output power reduction
Editor's note: The following aspects are either missing or not yet determined:
- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3,5, 6 and 7..
- Measurement grid for PC2/4 in Annex M.4 is FFS.

- How to deal with power classes reusing PC3 MPR requirements, especially those defined from Release 17 and
forward, and then the relationship with 6.2.2_1 test is FFS.

- Declaration of the Multiband Relaxation factor for n259 is not defined in TS 38.508-2 [11].

6.2.2.0 General

The requirements in section 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation,
and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit
bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined
in subclauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4 shall be as specified for QPSK
modulated DFT-s-OFDM of equivalent RB alocation. The allowed MPR for PUCCH format 2 shall be as specified for
QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by
MPR, the power limits specified in subclause 6.2.4 apply.

For a UE that is configured for single CC operation with different channel bandwidthsin UL and DL, the requirements
in section 6.2A.2 apply.

For al power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 isthe
reference waveform with 0 dB MPR and is used for the power class definition.

6.2.2.1 Test purpose

The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR)
due to Cubic Metric (CM).

6.2.2.2 Test applicability
The requirements of this test apply to al types of NR Power Class 2 and Powe Class 4 UE release 15 and forward.
The requirements of this test apply to all types of NR Power Class 5 UE release 17 and forward.

The requirements of thistest apply to al types of NR Power Class 3 UE release 15 and release 16 which doesn't support
modifiedM PRbehaviour bit O capability (according to Annex P.1).

The requirements of thistest apply to al types of NR Power Class 7 UE release 17 and forward.
6.2.2.3 Minimum conformance requirements

6.2.2.3.1 UE maximum output power reduction for power class 1
For power class 1, MPR for contiguous allocationsis defined as:
MPR = max(MPRwTt, MPRnarow)

Where,
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M PRnarr()W = 144 dB, When BWaIIoc,RB S 144 M HZ, M PRnarroW = 10 dB, When 144 M HZ < BWaIlOC,RB S 108 M HZ7
where BWaocrs iS the bandwidth of the RB alocation size.

MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed
in Table 5.3.2-1, and waveform types. MPRwr isdefined in Tables 6.2.2.3.1-1 and 6.2.2.3.1-2.

AMPR is due to phase noise for 256 QAM for al transmission bandwidth configurations and defined in Table

6.2.2.3.1-3.
Table 6.2.2.3.1-1: MPRwr for power class 1, BWchannel £ 200 MHz
MPRwr (d B), BW:channel £ 200 MHz
Modulation Outer RB allocations Inner RB allocations
Region 1 Region 2

Pi/2 BPSK <55 0.0 <3.0
QPSK £6.5 0.0 £3.0
DFT-s-OFDM 16 QAM £6.5 <4.0 <4.0
64 QAM £6.5 £5.0 <5.0
256 QAM! <95 <8.0 <8.0
QPSK £7.0 <45 <45
16 QAM <7.0 =55 =55
CP-OFDM 64 QAM <75 <75 <75
256 QAM! <10.5 <105 <10.5

NOTE 1: Refer to clause 6.1 for 256 QAM applicability.

Table 6.2.2.3.1-2: MPRwr for power class 1, BWchannet = 400 MHz

MPRwr (dB), BWochannel = 400 MHz
Modulation Outer RB allocations Inner RB allocations
Region 1 Region 2
Pi/2 BPSK <55 0.0 <3.0
QPSK <6.5 0.0 <35
DFT-s-OFDM 16 QAM £6.5 <45 <45
64 QAM <65 <6.5 <65
256 QAM! <95 <95 <95
QPSK 7.0 <5.0 5.0
16 QAM 7.0 <6.5 £6.5
CP-OFDM 64 QAM 9.0 <9.0 9.0
256 QAM! <12 <12 <12
NOTE 1: Refer to clause 6.1 for 256 QAM applicability.
Table 6.2.2.3.1-3: AMPR
Modulation Band AMPR (dB)
DFT-s-OFDM n257, n258, n261 0.0
256 QAM n259, n260 1.0
CP-OFDM n257, n258, n261 0.0
256 QAM n259, n260 1.0

Where the following parameters are defined to specify valid RB allocation ranges for the RB allocations regionsin

Tables6.2.2.3.1-1 and 6.2.2.3.1-2:

Nrg is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.

RBend= RBsat + Lcre - 1

RBstart,Low = Max(1, Floor(Lcrse/2))

RBsart,High = Nre — RBsiart,Low — Lcrs

An RB dlocation is an Outer RB allocation if
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RBsart < RBsart ow OR RBsart > RBsartmigh OR Lcrs > Ceil (Nrs/2)
An RB alocation belonging to Table 6.2.2.3.1-1 isa Region 1 inner RB allocation if
RBsgat > Ceil(1/3 Nrs) AND RBeng < Ceil(2/3 Ngg)
An RB allocation belonging to Table 6.2.2.3.1-2 isaRegion 1 inner RB alocation if
RBsgat > Ceil(1/4 Nrg) AND RBend < Ceil(3/4 Nrg) AND Lcre < Ceil(1/4 Nrg)
An RB allocation isaRegion 2 inner alocation if it is NOT an Outer alocation AND NOT a Region 1 inner allocation.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.4 apply.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.1.

6.2.2.3.2 UE maximum output power reduction for power class 2

For power class 2, MPR (except 256 QAM) as specified in clause 6.2.2.3.3 applies. For 256 QAM, MPR for contiguous
alocationsis defined as:

MPR = max(MPRwt+AMPR, MPRuarow)
M PRnarow as specified in clause 6.2.2.3.3 applies.
AMPR as specified in Table 6.2.2.3.1-3 applies.

MPRwr is defined in Table 6.2.2.3.2-2 and Table 6.2.2.3.2-3. The RB allocation ranges for RB allocations as specified
in clause 6.2.2.3.3 applies.

Table 6.2.2.3.2-1: Void

Table 6.2.2.3.2-2: MPRwr for power class 2, BWchannel <200 MHz

Modulation MPRwt, BWchannel £ 200 MHz
Inner RB allocations, Edge RB allocations
Region 1
DFT-s-OFDM 256 QAM! <8.0 <8.5
CP-OFDM 256 QAM! <10.5 <10.5
NOTE 1: Refer to clause 6.1 for 256 QAM applicability.

Table 6.2.2.3.2-3: MPRwr for power class 2, BWchannel = 400 MHz

Modulation MPRwTt, BWchannel = 400 MHz
Inner RB allocations, Edge RB allocations
Region 1
DFT-s-OFDM 256 QAM! <95 <95
CP-OFDM 256 QAM! <12 <12
NOTE 1: Refer to clause 6.1 for 256 QAM applicability.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.2.2.

6.2.2.3.3 UE maximum output power reduction for power class 3
For power class 3, MPR for contiguous allocationsis defined as:

MPR = max(MPRwt, MPRharow)
Where,

MPRnarow = 2.5 dB, BWaiocre < 1.44 MHz, and 0 < RBgat < Ceil(1/3 Nrg) or Ceil((2/3Nrg) -Lcre) < RBsat < Nra-
Lcrs, where BWaiocrs iS the bandwidth of the RB allocation size.
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MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in
Table 5.3.2-1, and waveform types. MPRwr isdefined in Table 6.2.2.3.3-1 and Table 6.2.2.3.3-2.

Table 6.2.2.3.3-1: MPRwr for power class 3, BWchannel £ 200 MHz

MPRWY, BWchannel £ 200 MHz
. Inner RB
Modulation allocations, ﬁdge RB
Region 1 allocations
Pi/2 BPSK 0.0 <2.0
QPSK 0.0 <2.0
DFT-s-OFDM 16 QAM <3.0 <35
64 QAM <5.0 <55
QPSK =35 <4.0
CP-OFDM 16 QAM 5.0 <5.0
64 QAM <75 <75

Table 6.2.2.3.3-2: MPRwr for power class 3, BWchannel = 400 MHz

MPR\N‘I’, BWchannel = 400 MHz

Modulation Inner RB e}llocatlons, Edge RB allocations

Region 1

Pi/2 BPSK 0.0 <3.0
> QPSK 0.0 <3.0
DFT-s-OFDM 16 OAM <45 <45
64 QAM <6.5 <6.5
QPSK <5.0 <5.0
CP-OFDM 16 QAM <6.5 <6.5
64 QAM <9.0 <9.0

Where the following parameters are defined to specify valid RB allocation ranges for RB alocationsin Tables
6.2.2.3.3-1and 6.2.2.3.3-2:

Nrs is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBsiat + Lcre - 1
An RB alocation belonging to Table 6.2.2.3.3-1 isa Region 1 inner RB allocation if
RBsat > Ceil(1/3 Nrg) AND RBeng < Ceil(2/3 Nrg)
An RB alocation belonging to Table 6.2.2.3.3-2 isa Region 1 inner RB allocation if
RBgat > Ceil(1/4 Nrs) AND RBeng < Ceil(3/4 Nrg) AND Lcrs < Ceil(1/4 Ngg)
An RB allocation isan Edge allocation if it isNOT a Region 1 inner allocation.

The normative reference for this requirement is clause 6.2.2.3in TS 38.101-2 [3] V16.1.0.

6.2.2.3.4 UE maximum output power reduction for power class 4

For power class 4, MPR specified in sub-clause 6.2.2.3.3 applies.

Table 6.2.2.3.4-1: Void

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.4.

6.2.2.3.5 UE maximum output power reduction for power class 5

For power class 5, MPR (except 256 QAM) specified in sub-clause 6.2.2.3.3 applies. MPR 256 QAM specified in sub-
clause 6.2.2.3.2 applies.
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The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.5.

6.2.2.3.6 UE maximum output power reduction for power class 6
For power class 6, MPR specified in sub-clause 6.2.2.3.3 applies.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.6

6.2.2.3.7 UE maximum output power reduction for power class 7
For power class 7, MPR specified in Table 6.2.2.3.3-1 applies.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.2.7.
6.2.2.4 Test description

6.2.2.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test
parameters for each channel bandwidth and subcarrier spacing, are shownin Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.2.2.4.1-1: Test Configuration Table (Power Class 1, MPRnarrow)

Default Conditions
Test Environment as specified in TS 38.508- Normal, TL, TH
1[10] subclause 4.1
Test Frequencies as specified in TS 38.508- Low range, High range
1[10] subclause 4.3.1
Test Channel Bandwidths as specified in Lowest and Highest
TS 38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test | Freq | ChBw SCS Downlink Uplink Configuration
ID Configuration
. RB allocation (NOTE 1)
Default | Default - Modulation SCS 60 kHz SCS 120 Kz
1 Low CP-OFDM 64 QAM Quter_1RB_Left Outer_1RB_Left
2 High CP-OFDM 64 QAM | Outer_1RB_Right | Outer_1RB_Right
3 Low CP-OFDM 64 QAM 3@0 2@0
4 High CP-OFDM 64 QAM 3@NRs-3 2@NRs-2
5 Low CP-OFDM 64 QAM 15@0 7@0
6 High CP-OFDM 64 QAM 15@Nrs-15 7@NRrs-7
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-2.

Table 6.2.2.4.1-2: Test Configuration Table (Power Class 1, MPRwr, BWchannel £ 200 MHz)

Default Conditions

Test Environment as specified in TS 38.508- Normal, TL, TH
1[10] subclause 4.1
Test Frequencies as specified in TS 38.508- Low range, Mid range, High range
1 [10] subclause 4.3.1
Test Channel Bandwidths as specified in Lowest and Highest supported channel bandwidth that < 200 MHz
TS 38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test | Freq | ChBw SCS Downlink Uplink Configuration
ID Configuration
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. RB allocation (NOTE 1)
Default | Default - Modulation SCS 60 kHz SCS 120 KHz

1 Low DFT-s-OFDM PI/2 16@0 8@0
BPSK

2 High DFT-s-OFDM PI/2 16@Nre-16 8@NRrs-8
BPSK

3 Mid DFT-s-OFDM PI/2 Outer_Full Outer_Full
BPSK

4 Mid DFT-s-OFDM QPSK Inner_Full_Region2 | Inner_Full_Region2

5 Low DFT-s-OFDM QPSK 16@0 8@0

6 High DFT-s-OFDM QPSK 16@Nre-16 8@NRrs-8

7 Mid DFT-s-OFDM QPSK Outer_Full Quter_Full

8 Mid DFT-s-OFDM 16 QAM | Inner_Full_Region2 | Inner_Full_Region2

9 Low DFT-s-OFDM 16 QAM 16@0 8@0

10 | High DFT-s-OFDM 16 QAM 16@NRrs-16 8@NRre-8

11 Mid DFT-s-OFDM 16 QAM Outer_Full Outer_Full

12 | Low DFT-s-OFDM 64 QAM 16@0 8@0

13 | High DFT-s-OFDM 64 QAM 16@Nrs-16 8@NRre-8

14 Mid DFT-s-OFDM 64 QAM Outer_Full Outer_Full

15 Mid DFT-s-OFDM 64 QAM | Inner_Full Region2 | Inner_Full Region2

16 Mid CP-OFDM QPSK Inner_Full_Region2 | Inner_Full_Region2

17 | Low CP-OFDM QPSK 16@0 8@0

18 | High CP-OFDM QPSK 16@Nrs-16 8@NRre-8

19 Mid CP-OFDM QPSK Outer Full Outer_Full

20 | Low CP-OFDM 16 QAM 16@0 8@0

21 | High CP-OFDM 16 QAM 16@Nre-16 8@NRrs-8

22 Mid CP-OFDM 16 QAM Outer_Full Outer_Full

23 Mid CP-OFDM 16 QAM Inner_Full_Region2 | Inner_Full_Region2

24 | Low CP-OFDM 64 QAM 16@0 8@0

25 | High CP-OFDM 64 QAM 16@Nre-16 8@NRrs-8

26 Mid CP-OFDM 64 QAM Outer_Full Quter_Full

NOTE 1: The specific configuration of each RF allocation is defined in clause 6.1-2.

Table 6.2.2.4.1-3: Test Configuration Table (Power Class 1, MPRwr, BWchannel = 400 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508- 400 MHz
1[10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation Riﬁgg‘éail)on
1 Low DFT-s-OFDM PI/2 8@0
BPSK
2 High DFT-s-OFDM PI/2 8@NRre-8
BPSK
3 Mid DFT-s-OFDM PI/2 Outer_Full
BPSK
4 Mid DFT-s-OFDM PI/2 | Inner_Full_Region2
Default | Default - BPSK
5 Mid DFT-s-OFDM Inner_Full_Region2
QPSK
6 Low DFT-s-OFDM 8@0
QPSK
7 High DFT-s-OFDM 8@NRre-8
QPSK
8 Mid DFT-s-OFDM Outer_Full
QPSK
9 Mid DFT-s-OFDM 16 Inner_Full_Region2
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QAM

10 Low DFT-s-OFDM 16 8@0
QAM

11 High DFT-s-OFDM 16 8@NRre-8
QAM

12 Mid DFT-s-OFDM 16 Outer_Full
QAM

13 Low DFT-s-OFDM 64 8@0
QAM

14 High DFT-s-OFDM 64 8@NRre-8
QAM

15 Mid DFT-s-OFDM 64 Outer_Full
QAM

16 Mid CP-OFDM QPSK | Inner_Full_Region2

17 Low CP-OFDM QPSK 8@0

18 High CP-OFDM QPSK 8@NRre-8

19 Mid CP-OFDM QPSK Outer_Full

20 Low CP-OFDM 16 QAM 8@0

21 High CP-OFDM 16 QAM 8@NRe-8

22 Mid CP-OFDM 16 QAM Outer_Full

23 Mid CP-OFDM 16 QAM | Inner_Full_Region2

24 Low CP-OFDM 64 QAM 8@0

25 High CP-OFDM 64 QAM 8@NRe-8

26 Mid CP-OFDM 64 QAM Outer_Full

NOTE 1: The specific configuration of each RF allocation is defined in clause 6.1-2.

Table 6.2.2.4.1-4: Void
Table 6.2.2.4.1-5: Void

Table 6.2.2.4.1-6: Void

Table 6.2.2.4.1-7: Test Configuration Table (Power Class 2, 3, 4, 5, 6 and 7, MPRnarrow, BWchannel <
200 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1
Test Channel Bandwidths as specified in
TS 38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1

Low range, High range

Lowest and Highest supported channel
bandwidth that < 200 MHz

Lowest, Highest

Test Parameters

Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation RB(,\?gCT’Ea%m
1 Low Default | Default i DFT-s-OFDM PI/2 BPSK | Outer 1RB_Left
2 High DFT-s-OFDM PI/2 BPSK | Outer_1RB_Right
3 Low DFT-s-OFDM QPSK Outer_1RB_Left
4 High DFT-s-OFDM QPSK Outer_1RB_Right
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2.2.4.1-8: Test Configuration Table (Power Class 2, 3, 4, 5, 6 and 7, MPRwr, BWchannel < 200
MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10]

Low range, Mid range, High range
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subclause 4.3.1

Test Channel Bandwidths as specified in Lowest and Highest supported channel

TS 38.508-1 [10] subclause 4.3.1 bandwidth that < 200 MHz

Test SCS as specified in Table 5.3.5-1 Lowest, Highest

Test Parameters

Test | Freq ChBw SCS Downlink Uplink Configuration

ID Configuration
Modulation RB(’\?(I)I(_)rEail)on

1 Mid DFT-s-OFDM PI/2 BPSK Outer_Full
2 Mid DFT-s-OFDM QPSK Outer_Full
3 Mid DFT-s-OFDM 16 QAM Inner_Full
4 Low DFT-s-OFDM 16 QAM Outer_1RB _Left
5 High DFT-s-OFDM 16 QAM Outer_1RB_Right
6 Mid DFT-s-OFDM 16 QAM Outer_Full
7 Mid DFT-s-OFDM 64 QAM Inner_Full
8 Low DFT-s-OFDM 64 QAM Quter_1RB_Left
9 High DFT-s-OFDM 64 QAM Outer_1RB_Right
10 T My | Default | Defaul - DFT-s-OFDM 64 OAM Oomier Eul
11 Mid CP-OFDM QPSK Inner_Full
12 Low CP-OFDM QPSK Outer 1RB_Left
13 High CP-OFDM QPSK Outer 1RB_Right
14 Mid CP-OFDM QPSK Outer_Full
15 Low CP-OFDM 16 QAM Outer_1RB_Left
16 High CP-OFDM 16 QAM Outer 1RB_Right
17 Mid CP-OFDM 16 QAM Outer_Full
18 Low CP-OFDM 64 QAM Quter_1RB_Left
19 High CP-OFDM 64 QAM Outer_1RB_Right
20 Mid CP-OFDM 64 QAM Outer_Full

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

MHZz)

Table 6.2.2.4.1-8a: Test Configuration Table (Power Class 2, 3, 4, 5 and 6 MPRnarrow, BWchannel = 400

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal, TL, TH

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1

Low range, High range

Test Channel Bandwidths as specified in 400 MHz
TS 38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
N/A for . RB allocation
Maximum Modulation (NOTE 1)
1 Low Default | Default Power DFT-s-OFDM PI/2 BPSK | Inner_1RB_Left
2 High Reduction DFT-s-OFDM P1/2 BPSK | Inner 1RB Right
3 Low (MPR) test DFT-s-OFDM QPSK Inner_1RB_Left
4 High case DFT-s-OFDM QPSK Inner_1RB_Right
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

MHz)

Table 6.2.2.4.1-9: Test Configuration Table (Power Class 2, 3, 4, 5 and 6, MPRwr, BWchannel = 400

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal, TL, TH

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1

Low range, Mid range, High range

Test Channel Bandwidths as specified in 400 MHz
TS 38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120kHz
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Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation RB(’\?(I)IE)“cEail)on
1 Low DFT-s-OFDM P1/2 BPSK | Outer_1RB_Left
2 High DFT-s-OFDM PI/2 BPSK | Outer_1RB_Right
3 Mid DFT-s-OFDM PI/2 BPSK Outer_Full
4 Low DFT-s-OFDM QPSK Outer_1RB _Left
5 High DFT-s-OFDM QPSK Outer_1RB_Right
6 Mid DFT-s-OFDM QPSK Outer_Full
7 Low DFT-s-OFDM 16 QAM Quter_1RB_Left
8 High DFT-s-OFDM 16 QAM Outer_1RB_Right
9 Mid DFT-s-OFDM 16 QAM Outer_Full
10 Low Default | Default - DFT-s-OFDM 64 QAM Outer 1RB Left
11 High DFT-s-OFDM 64 QAM Outer_1RB_Right
12 Mid DFT-s-OFDM 64 QAM Outer_Full
13 Low CP-OFDM QPSK Outer_1RB _Left
14 High CP-OFDM QPSK Outer_1RB_Right
15 Mid CP-OFDM QPSK Outer_Full
16 Low CP-OFDM 16 QAM Quter_1RB_Left
17 High CP-OFDM 16 QAM Outer_1RB_Right
18 Mid CP-OFDM 16 QAM Outer_Full
19 Low CP-OFDM 64 QAM Outer_1RB _Left
20 High CP-OFDM 64 QAM Outer_1RB_Right
21 Mid CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.
The UL Reference Measurement channels are set according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9.
Propagation conditions are set according to Annex B.O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2.2.4.3.

Test procedure

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9. Since the UL has ho payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200ms for the UE to reach Pymax level. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1)
for the UE Tx beam selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in 6.2.2.5. EIRP test procedure is defined in
Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering both
polarizations, theta and phi.
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6. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.
NOTE 1. TheBEAM_SELECT_WAIT_TIME default value is defined in Annex K.

NOTE 2: When switching to DFT-ss=OFDM waveform, as specified in Table 6.2.2.4.1-1 to Table 6.2.2.4.1-9, send
an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.2.2.4.3 Message contents
M essage contents are according to TS 38.508-1 [10] subclause 4.6.

6.2.2.5 Test requirement

The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output
power and tolerance in following tables.
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Table 6.2.2.5-1: UE Power Class test requirements for Power Class 1 (for Bands n257, n258, n261)

gt Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPRy.c T(MPRt.c) (dBm) (dBm)
able

1 40 14.4 7 18.6-TT 55
2 40 14.4 7 18.6-TT 55

Table 6.2.2.4.1-1 s 40 10 5 25T 55
4 40 10 5 25-TT 55
5 40 10 5 25-TT 55
6 40 10 5 25-TT 55
1 40 5.5 5 29.5-TT 55
2 40 5.5 5 29.5-TT 55
3 40 5.5 5 29.5-TT 55
4 40 3 2 35-TT 55
> 40 6.5 5 28.5-TT 55
6 40 6.5 5 285-TT 55
’ 40 6.5 5 28.5-TT 55
8 40 4 3 33-TT 55
9 40 6.5 5 285-TT 55
10 40 6.5 5 285TT 55
1 40 6.5 5 285TT 55
12 40 6.5 5 28.5-TT 55

Table 6.2.2.4.1-2 13 40 6.5 5 28.5-TT 55
14 40 6.5 5 28.5-TT 55
15 40 5 4 31-TT 55
16 40 4.5 4 315-TT 55
17 40 7 5 28-TT 55
18 40 7 5 28-TT 55
19 40 7 5 28-TT 55
20 40 7 5 28-TT 55
21 40 7 5 28-TT 55
22 40 7 5 28-TT 55
23 40 5.5 5 29.5-TT 55
24 40 7.5 5 275-TT 55
25 40 7.5 5 27.5-TT 55
26 40 7.5 5 27.5-TT 55
1 40 5.5 5 29.5-TT 55
2 40 5.5 5 29.5-TT 55
3 40 5.5 5 29.5-TT 55
4 40 3 2 35-TT 55
S 40 35 3 33.5-TT 55
6 40 6.5 5 28.5-TT 55

Table 6.2.2.4.1-3
’ 40 6.5 5 28.5-TT 55
8 40 6.5 5 28.5-TT 55
9 40 4.5 4 31.5-TT 55
10 40 6.5 5 28.5-TT 55
11 40 6.5 5 28.5-TT 55
12 40 6.5 5 28.5-TT 55
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13 40 6.5 5 28.5-TT 55
14 40 6.5 5 28.5-TT 55
15 40 6.5 5 28.5-TT 55
16 40 5 4 31-TT 55
17 40 7 5 28-TT 55
18 40 7 5 28-TT 55
19 40 7 5 28-TT 55
20 40 7 5 28-TT 55
21 40 7 5 28-TT 55
22 40 7 5 28-TT 55
23 40 6.5 5 28.5-TT 55
24 40 9 5 26-TT 55
25 40 9 5 26-TT 55
26 40 9 5 26-TT 55

Table 6.2.2.5-1a: UE Power Class test requirements for Power Class 1 (for Bands n260)

gurat Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPR.c T(MPRy.c) (dBm) (@Bm)
able
1 38 14.4 7 16.6-TT 55
2 38 14.4 7 16.6-TT 55
Table 6.2.2.4.1-1 3 38 10 5 23TT 55
4 38 10 5 23-TT 55
5 38 10 5 23-TT 55
6 38 10 5 23-TT 55
1 38 5.5 5 27.5-TT 55
2 38 5.5 5 27.5-TT 55
3 38 55 5 27.5-TT 55
4 38 3 2 33-TT 55
> 38 6.5 5 26.5-TT 55
6 38 6.5 5 26.5-TT 55
! 38 6.5 5 26.5-TT 55
8 38 4 3 31-TT 55
9 38 6.5 5 26.5-TT 55
10 38 6.5 5 26.5-TT 55
1 38 6.5 5 26.5-TT 55
Table 6.2.2.4.1-2
12 38 6.5 5 26.5-TT 55
13 38 6.5 5 265-TT 55
14 38 6.5 5 265-TT 55
15 38 S 4 29-TT 55
16 38 45 4 29.5-TT 55
17 38 7 5 26-TT 55
18 38 7 5 26-TT 55
19 38 7 5 26-TT 55
20 38 7 5 26-TT 55
21 38 7 5 26-TT 55
22 38 7 5 26-TT 55
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23 38 55 5 27.5TT 55
24 38 7.5 5 25.5-TT 55
25 38 75 5 255-TT 55
26 38 75 5 255-TT 55
1 38 55 5 27.5-TT 55
2 38 5.5 5 27.5-TT 55
3 38 55 5 275TT 55
4 38 3 2 33-TT 55
> 38 35 3 315-TT 55
6 38 6.5 5 26.5-TT 55
! 38 6.5 5 26.5-TT 55
8 38 6.5 5 26.5-TT 55
9 38 4.5 4 29.5-TT 55
10 38 65 5 26.5-TT 55
11 38 6.5 5 26.5-TT 55
12 38 6.5 5 26.5-TT 55
Table 6.2.2.4.1-3 13 38 6.5 5 265-TT 55
14 38 6.5 5 26.5-TT 55
15 38 6.5 5 265-TT 55
16 38 5 4 20-TT 55
17 38 7 5 26-TT 55
18 38 ’ 5 26-TT 55
19 38 7 5 26-TT 55
20 38 7 5 26-TT 55
21 38 7 5 26-TT 55
22 38 7 5 26-TT 55
23 38 6.5 5 26.5-TT 55
24 38 9 5 24-TT 55
25 38 5 24-TT 55
26 38 9 5 24-TT 55

Table 6.2.2.5-1b: Test Tolerance (Power class 1)

Test Metric FR2a FR2b
3.38 dB, NTC 3.38 dB, NTC
3.56 dB, ETC 3.56 dB, ETC

Max device size < 30 cm

Table 6.2.2.5-2: UE Power Class test requirements for Power Class 2

Test Lower limit Upper limit
Configuration Test ID Pprowerclass MPRy#c T(MPRy.c) PP
(dBm) (dBm)
Table
1 29 25 2 24.5-TT 43
2 29 25 2 24.5-TT 43
Table 6.2.2.4.1-7
3 29 25 2 245-TT 43
4 29 25 2 24.5-TT 43
1 29 2 1.5 25.5-TT 43
Table 6.2.2.4.1-8 2 29 2 1.5 25.5-TT 43
3 29 3 2 24-TT 43
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4 29 35 3 22.5-TT 43
S 29 35 3 22.5-TT 43
6 29 35 3 225-TT 43
! 29 5 4 20-TT 43
8 29 5.5 5 18.5-TT 43
9 29 5.5 5 18.5-TT 43
10 29 5.5 5 18.5-TT 43
11 29 35 3 22.5-TT 43
12 29 4 3 22-TT 13
13 29 4 3 22-TT 23
14 29 4 3 22-TT 23
o 29 5 4 20-TT 43
10 29 5 4 20-TT 43
L 29 5 4 20-TT 43
18 29 75 5 16.5-TT 23
19 29 7.5 5 16.5-TT 43
20 29 7.5 5 16.5-TT 43
1 29 2.5 2 24.5-TT 43
Table 6.2.2.4.1-8a 2 29 2.5 2 245-TT 43
£ 29 25 2 245TT 23
4 29 25 2 245TT 23
L 29 3 2 24-TT 43
2 29 3 2 24-TT 43
2 29 3 2 24-TT 43
4 29 3 2 24-TT 43
> 29 3 2 24-TT 43
o 29 3 2 24-TT 43
! 29 4.5 4 20.5-TT 43
8 29 4.5 4 20.5-TT 43
2 29 4.5 4 20.5-TT 43
10 29 6.5 5 17.5-TT 43
Table 6.2.2.4.1-9 11 29 6.5 5 17517 23
12 29 6.5 5 17.5-TT 43
L 29 5 4 20-TT 23
- 29 5 4 20-TT 23
o 29 5 4 20-TT 43
16 29 6.5 5 17.5-TT 43
17 29 6.5 5 17.5-TT 43
18 29 6.5 5 17.5-TT 43
19 29 9 5 15-TT 43
20 29 9 5 15-TT 43
21 29 9 5 15-TT 43

Table 6.2.2.5-3: UE Power Class test requirements for Power Class 3 (n257, 258, 261)

Test I I
Configuration Test Prowerclass MPRs ¢ T(MPRs.c) Lower limit Upper limit
ID (dBm) (dBm)
Table
Table 1 22.4 2.5 2 17.9-TT-AMBpn 43

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 82 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.2.2.4.1-7 2 22.4 2.5 2 17.9-TT-AMBp,, 43
3 22.4 25 2 17.9-TT-AMBpn 43

4 224 25 2 17.9-TT-AMBpn 43

1 22.4 2 1.5 18.9-TT-AMBpn 43

2 22.4 2 1.5 18.9-TT-AMBpn 43

3 224 3 2 17.4-TT-AMBpn 43

4 22.4 35 3 15.9-TT-AMBpn 43

5 22.4 35 3 15.9-TT-AMBpn 43

6 22.4 35 3 15.9-TT-AMBpn 43

7 22.4 5 4 13.4-TT-AMBpn 43

8 22.4 55 5 11.9-TT-AMBpn 43

9 224 5.5 5 11.9-TT-AMBpn 43

Table 10 22.4 55 5 11.9-TT-AMBp,n 43
6.2.2.4.1-8 11 22.4 35 3 15.9-TT-AMBpn 43
12 224 4 3 15.4-TT-AMBpn 43

13 22.4 4 3 15.4-TT-AMBpn 43

14 22.4 4 3 15.4-TT-AMBpn 43

15 224 5 4 13.4-TT-AMBpn 43

16 22.4 5 4 13.4-TT-AMBpn 43

17 22.4 5 4 13.4-TT-AMBpn 43

18 224 7.5 5 9.9-TT-AMBpn 43

19 22.4 7.5 5 9.9-TT-AMBpn 43

20 22.4 7.5 5 9.9-TT-AMBp 43

1 224 25 2 17.9-TT-AMBpn 43

Table 2 22.4 25 2 17.9-TT-AMBpn 43
6.2.2.4.1-8a 3 22.4 25 2 17.9-TT-AMBpn 43
4 224 25 2 17.9-TT-AMBpn 43

1 22.4 3 2 17.4-TT-AMBpn 43

2 22.4 3 2 17.4-TT-AMBpn 43

3 224 3 2 17.4-TT-AMBpn 43

4 22.4 3 2 17.4-TT-AMBpn 43

5 22.4 3 2 17.4-TT-AMBpn 43

6 224 3 2 17.4-TT-AMBpn 43

7 22.4 4.5 4 13.9-TT-AMBpn 43

8 22.4 4.5 4 13.9-TT-AMBpn 43

9 224 4.5 4 13.9-TT-AMBpn 43

10 22.4 6.5 5 10.9-TT-AMBp 43

6o o 11 224 6.5 5 10.9-TT-AMBe,n 43
12 224 6.5 5 10.9-TT-AMBpn 43

13 22.4 5 4 13.4-TT-AMBpn 43

14 22.4 5 4 13.4-TT-AMBpn 43

15 224 5 4 13.4-TT-AMBpn 43

16 22.4 6.5 5 10.9-TT-AMBpn 43

17 22.4 6.5 5 10.9-TT-AMBpn 43

18 224 6.5 5 10.9-TT-AMBpn 43

19 22.4 9 5 8.4-TT-AMBpn 43

20 22.4 9 5 8.4-TT-AMBpn 43

21 224 9 5 8.4-TT-AMBpn 43

Note 1:  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of
TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is
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compliant.
Note 3:  Max allowed sum of AMBp,x over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  AMBe, is O for single band UE.

Table 6.2.2.5-3a: UE Power Class test requirements for Power Class 3 (n260)

Configuration | TEU | Proseses | WPR | TowpR | LoMeriimi Upper limit

Table

1 20.6 25 2 16.1-TT-AMBp 43

Table 2 20.6 2.5 2 16.1-TT-AMBp 43

622417 3 20.6 25 2 16.1-TT-AMBp 43

4 20.6 2.5 2 16.1-TT-AMBp 43

1 20.6 2 1.5 17.1-TT-AMBp 43

2 20.6 2 1.5 17.1-TT-AMBp 43

3 20.6 2 15.6-TT-AMBp 43

4 20.6 35 3 14.1-TT-AMBp 43

5 20.6 35 3 14.1-TT-AMBp 43

6 20.6 35 3 14.1-TT-AMBp 43

7 20.6 5 4 11.6-TT-AMBp 43

8 20.6 5.5 5 10.1-TT-AMBp 43

9 20.6 55 5 10.1-TT-AMBp 43

Table 10 20.6 5.5 5 10.1-TT-AMBp 43

6.2.2.4.1-8 11 20.6 3.5 3 14.1-TT-AMBp 43

12 20.6 4 3 13.6-TT-AMBp 43

13 20.6 4 3 13.6-TT-AMBp 43

14 20.6 4 3 13.6-TT-AMBp 43

15 20.6 5 4 11.6-TT-AMBp 43

16 20.6 5 4 11.6-TT-AMBp 43

17 20.6 5 4 11.6-TT-AMBp 43

18 20.6 75 5 8.1-TT-AMBpn 43

19 20.6 7.5 5 8.1-TT-AMBpn 43

20 20.6 7.5 5 8.1-TT-AMBpn 43

1 20.6 2.5 2 16.1-TT-AMBp 43

Table 2 20.6 25 2 16.1-TT-AMBpn 43

6.2.2.4.1-8a 3 20.6 25 2 16.1-TT-AMBp 43

4 20.6 25 2 16.1-TT-AMBpn 43

1 20.6 3 2 15.6-TT-AMBp 43

2 20.6 3 2 15.6-TT-AMBp 43

3 20.6 3 2 15.6-TT-AMBp 43

4 20.6 3 2 15.6-TT-AMBp 43

5 20.6 3 2 15.6-TT-AMBp 43

Table 6 20.6 3 2 15.6-TT-AMBp 43

6.2.2.4.1-9 7 20.6 4.5 4 12.1-TT-AMBp 43

8 20.6 45 4 12.1-TT-AMBp,n 43

9 20.6 45 4 12.1-TT-AMBp 43

10 20.6 6.5 5 9.1-TT-AMBp 43

11 20.6 6.5 5 9.1-TT-AMBp 43

12 20.6 6.5 5 9.1-TT-AMBpn 43
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13 20.6 5 4 11.6-TT-AMBpn 43

14 20.6 5 4 11.6-TT-AMBpn 43

15 20.6 5 4 11.6-TT-AMBpn 43

16 20.6 6.5 5 9.1-TT-AMBpn 43

17 20.6 6.5 5 9.1-TT-AMBpn 43

18 20.6 6.5 5 9.1-TT-AMBpn 43

19 20.6 9 5 6.6-TT-AMBpn 43

20 20.6 9 5 6.6-TT-AMBpn 43

21 20.6 9 5 6.6-TT-AMBpn 43
Note 1:  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of

TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.

Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:  Max allowed sum of AMBe,» over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  AMBe, is O for single band UE.

Table 6.2.2.5-3b: UE Power Class test requirements for Power Class 3 (n259)

Configuration | U | Proseses | MR | TowpR | LoMeriimi Upper limit

Table

1 18.7 25 2 14.2-TT-AMBp,n 43

Table 2 18.7 25 2 14.2-TT-AMBp,n 43

6.2.24.1-7 3 18.7 2.5 2 14.2-TT-AMBep 43

4 18.7 25 2 14.2-TT-AMBp,n 43

1 18.7 2 15 15.2-TT-AMBp 43

2 18.7 2 1.5 15.2-TT-AMBp,n 43

3 18.7 3 2 13.7-TT-AMBp,n 43

4 18.7 35 3 12.2-TT-AMBp 43

5 18.7 35 3 12.2-TT-AMBp,n 43

6 18.7 35 3 12.2-TT-AMBp,n 43

7 18.7 5 4 9.7-TT-AMBpn 43

8 18.7 5.5 5 8.2-TT-AMBpn 43

9 18.7 5.5 5 8.2-TT-AMBp 43

Table 10 18.7 55 5 8.2-TT-AMBpn 43

6.2.2.4.1-8 11 18.7 3.5 3 12.2-TT-AMBp 43

12 18.7 4 3 11.7-TT-AMBp,n 43

13 18.7 4 3 11.7-TT-AMBp 43

14 18.7 4 3 11.7-TT-AMBp,n 43

15 18.7 5 4 9.7-TT-AMBp 43

16 18.7 5 4 9.7-TT-AMBp 43

17 18.7 5 4 9.7-TT-AMBp 43

18 18.7 75 5 6.2-TT-AMBpn 43

19 18.7 75 5 6.2-TT-AMBp 43

20 18.7 75 5 6.2-TT-AMBpn 43

1 18.7 25 2 14.2-TT-AMBp,n 43

Table 2 18.7 2.5 2 14.2-TT-AMBp 43

6.2.2.4.1-8a 3 18.7 25 2 14.2-TT-AMBp 43

4 18.7 25 2 14.2-TT-AMBp,n 43

Table 1 18.7 3 2 13.7-TT-AMBp 43

6.2.2.4.1-9 2 18.7 3 2 13.7-TT-AMBp 43
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3 18.7 3 2 13.7-TT-AMBpn 43
4 18.7 3 2 13.7-TT-AMBpn 43
5 18.7 3 2 13.7-TT-AMBpn 43
6 18.7 3 2 13.7-TT-AMBpn 43
7 18.7 4.5 4 10.2-TT-AMBpn 43
8 18.7 4.5 4 10.2-TT-AMBpn 43
9 18.7 4.5 4 10.2-TT-AMBpn 43
10 18.7 6.5 5 7.2-TT-AMBpn 43
11 18.7 6.5 5 7.2-TT-AMBpn 43
12 18.7 6.5 5 7.2-TT-AMBpn 43
13 18.7 5 4 9.7-TT-AMBpn 43
14 18.7 5 4 9.7-TT-AMBpn 43
15 18.7 5 4 9.7-TT-AMBpn 43
16 18.7 6.5 5 7.2-TT-AMBpn 43
17 18.7 6.5 5 7.2-TT-AMBpn 43
18 18.7 6.5 5 7.2-TT-AMBpn 43
19 18.7 9 5 4.7-TT-AMBpn 43
20 18.7 9 5 4.7-TT-AMBpn 43
21 18.7 9 5 4.7-TT-AMBepn 43

Note 1: AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table FFS of

TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.

Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.

Note 3:  Max allowed sum of AMBe,» over all supported FR2 bands as defined in clause 6.2.1.1.3.3.

Note 4:  AMBp,n is O for single band UE.

Table 6.2.2.5-3c: Test Tolerance (Power class 3)

Test Metric FR2a FR2b FR2c
3.24 dB, NTC 3.24 dB, NTC 4.12 dB, NTC
3.41dB, ETC 3.41dB, ETC 4.21, ETC

Max device size < 30 cm

Table 6.2.2.5-4: UE Power Class test requirements for Power Class 4 (n257, 258, 261)

Test Lower limit Upper limit
Configuration Test ID Pprowerclass MPRy#c T(MPRy.c) PP
(dBm) (dBm)
Table
1 34 25 2 29.5-TT 43
2 34 25 2 29.5-TT 43
Table 6.2.2.4.1-7
3 34 25 2 29.5-TT 43
4 34 2.5 2 29.5-TT 43
1 34 2 1.5 30.5-TT 43
2 34 2 1.5 30.5-TT 43
3 34 2 29-TT 43
4 34 3.5 3 27.5-TT 43
5 34 3.5 3 27.5-TT 43
Table 6.2.2.4.1-8
6 34 3.5 3 27.5-TT 43
7 34 5 4 25-TT 43
8 34 5.5 5 23.5-TT 43
9 34 55 5 23.5-TT 43
10 34 55 5 23.5-TT 43
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11 34 35 3 27.5-TT 43
12 34 4 3 27-TT 43
13 34 4 3 27-TT 43
14 34 4 3 27-TT 43
15 34 5 4 25-TT 43
16 34 5 4 25-TT 43
17 34 5 4 25-TT 43
18 34 7.5 5 1.5-TT 43
19 34 7.5 5 1.5-TT 43
20 34 7.5 5 1.5-TT 43
1 34 2.5 2 29.5-TT 43
2 34 25 2 29.5-TT 43
Table 6.2.2.4.1-8a 3 31 5 > 595TT 13
4 34 25 2 29.5-TT 43
1 34 3 2 29-TT 43
2 34 3 2 29-TT 43
3 34 3 2 29-TT 43
4 34 3 2 29-TT 43
5 34 3 2 29-TT 43
6 34 3 2 29-TT 43
7 34 4.5 4 25.5-TT 43
8 34 4.5 4 25.5-TT 43
9 34 4.5 4 25.5-TT 43
10 34 6.5 5 22.5-TT 43
Table 6.2.2.4.1-9 11 34 6.5 5 22.5-TT 43
12 34 6.5 5 22.5-TT 43
13 34 5 4 25-TT 43
14 34 5 4 25-TT 43
15 34 5 4 25-TT 43
16 34 6.5 5 22.5-TT 43
17 34 6.5 5 22.5-TT 43
18 34 6.5 5 22.5-TT 43
19 34 9 5 20-TT 43
20 34 9 5 20-TT 43
21 34 9 5 20-TT 43

Table 6.2.2.5-4a: UE Power Class test requirements for Power Class 4 (n260)

Test Lower limit Upper limit
Configuration Test ID Pprowerclass MPRy#c T(MPRy,c) PP
(dBm) (dBm)
Table
1 31 25 2 26.5-TT 43
2 31 25 2 26.5-TT 43
Table 6.2.2.4.1-7
3 31 25 2 26.5-TT 43
4 31 25 2 26.5-TT 43
1 31 2 1.5 27.5-TT 43
2 31 2 1.5 27.5-TT 43
Table 6.2.2.4.1-8
3 31 3 2 26-TT 43
4 31 35 3 24.5-TT 43
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5 31 3.5 3 24.5-TT 43
6 31 35 3 24.5-TT 43
7 31 5 4 22-TT 43
8 31 5.5 5 20.5-TT 43
9 31 55 5 20.5-TT 43
10 31 5.5 5 20.5-TT 43
11 31 3.5 3 24.5-TT 43
12 31 4 3 24-TT 43
13 31 4 3 24-TT 43
14 31 4 3 24-TT 43
15 31 5 4 22-TT 43
16 31 5 4 22-TT 43
17 31 5 4 22-TT 43
18 31 7.5 5 18.5-TT 43
19 31 7.5 5 18.5-TT 43
20 31 7.5 5 18.5-TT 43
1 31 25 2 26.5-TT 43
2 31 25 2 26.5-TT 43
Table 6.2.2.4.1-8a 3 ~ 5 > >6.5-TT 23
4 31 25 2 26.5-TT 43
1 31 3 2 26-TT 43
2 31 3 2 26-TT 43
3 31 3 2 26-TT 43
4 31 3 2 26-TT 43
5 31 3 2 26-TT 43
6 31 3 2 26-TT 43
7 31 4.5 4 22.5-TT 43
8 31 4.5 4 22.5-TT 43
9 31 4.5 4 22.5-TT 43
10 31 6.5 5 19.5-TT 43
Table 6.2.2.4.1-9 11 31 6.5 5 19.5-TT 43
12 31 6.5 5 19.5-TT 43
13 31 5 4 22-TT 43
14 31 4 22-TT 43
15 31 5 4 22-TT 43
16 31 6.5 5 19.5-TT 43
17 31 6.5 5 19.5-TT 43
18 31 6.5 5 19.5-TT 43
19 31 9 5 17-TT 43
20 31 9 5 17-TT 43
21 31 9 5 17-TT 43

Table 6.2.2.5-5: UE Power Class test requirements for Power Class 5 (n257) and Power Class 6 (n257,

n261)
Test Lower limit Upper limit
Configuration Test ID Pprowerclass MPRyc T(MPRy.c) PP
(dBm) (dBm)

Table

1 30 2.5 2 25.5-TT-AMBp,n 43

Table 6.2.2.4.1-7
2 30 2.5 2 25.5-TT-AMBep 43
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Test Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPRs.c T(MPRsc) (dBm) (dBm)
able

3 30 2.5 2 25.5-TT-AMBp 43
4 30 2.5 2 25.5-TT-AMBp,n 43
1 30 2 1.5 26.5-TT-AMBp,n 43
2 30 1.5 26.5-TT-AMBpn 43
3 30 3 2 25-TT-AMBp 43
4 30 35 3 23.5-TT-AMBpn 43
5 30 35 3 23.5-TT-AMBpn 43
6 30 3.5 3 23.5-TT-AMBp,n 43
7 30 5 4 21-TT-AMBp,y 43
8 30 5.5 5 19.5-TT-AMBp,n 43
9 30 5.5 5 19.5-TT-AMBp,n 43

Table 6.2.2.4.1.8 10 30 5.5 5 19.5-TT-AMBp,n 43
11 30 3.5 3 23.5-TT-AMBpn 43
12 30 4 3 23-TT-AMBp,n 43
13 30 4 3 23-TT-AMBpn 43
14 30 4 3 23-TT-AMBpn 43
15 30 5 4 21-TT-AMBp,y 43
16 30 5 4 21-TT-AMBp,y 43
17 30 5 4 21-TT-AMBp,y 43
18 30 7.5 5 17.5-TT-AMBp,n 43
19 30 7.5 5 17.5-TT-AMBp 43
20 30 7.5 5 17.5-TT-AMBp 43
1 30 2.5 2 25.5-TT-AMBpn 43
2 30 2.5 2 25.5-TT-AMBp,n 43

Table 6.2.2.4.1-8a
3 30 2.5 2 25.5-TT-AMBp 43
4 30 2.5 2 25.5-TT-AMBp 43
1 30 3 2 25-TT-AMBp,n 43
2 30 3 2 25-TT-AMBp,n 43
3 30 3 2 25-TT-AMBp 43
4 30 3 2 25-TT-AMBp 43
5 30 3 2 25-TT-AMBp 43
6 30 3 2 25-TT-AMBp 43
7 30 45 4 21.5-TT-AMBp,n 43
8 30 45 4 21.5-TT-AMBp,n 43
9 30 45 4 21.5-TT-AMBp,n 43
10 30 6.5 5 18.5-TT-AMBp,n 43

Table 6.2.2.4.1-9 11 30 6.5 5 18.5-TT-AMBp 43
12 30 6.5 5 18.5-TT-AMBp 43
13 30 5 4 21-TT-AMBp,, 43
14 30 5 4 21-TT-AMBp,n 43
15 30 4 21-TT-AMBp,y 43
16 30 6.5 5 18.5-TT-AMBp,n 43
17 30 6.5 5 18.5-TT-AMBp,n 43
18 30 6.5 5 18.5-TT-AMBp,n 43
19 30 9 5 16-TT-AMBp 43
20 30 9 5 16-TT-AMBp 43
21 30 9 5 16-TT-AMBpn 43
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Table 6.2.2.5-5a: UE Power Class test requirements for Power Class 5 and 6 (n258)

Test . Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPRt.c T(MPR,c) (dBm) (dBm)
able
1 30.4 2.5 2 25.9-TT-AMBp 43
2 30.4 25 2 25.9-TT-AMBp n 43
Table 6.2.2.4.1-7
3 304 25 2 25.9-TT-AMBp 43
4 30.4 25 2 25.9-TT-AMBp 43
1 30.4 2 15 26.9-TT-AMBp 43
2 30.4 2 1.5 26.9-TT-AMBpn 43
3 30.4 2 25.4-TT-AMBp 43
4 30.4 35 3 23.9-TT-AMBpn 43
5 30.4 35 3 23.9-TT-AMBp 43
6 30.4 3.5 3 23.9-TT-AMBp 43
7 30.4 5 4 21.4-TT-AMBp 43
8 30.4 5.5 5 19.9-TT-AMBp 43
9 30.4 55 5 19.9-TT-AMBp 43
able 6.2.2.41.8 10 30.4 55 5 19.9-TT-AMBpn 43
11 30.4 35 3 23.9-TT-AMBp 43
12 30.4 4 3 23.4-TT-AMBp 43
13 30.4 4 3 23.4-TT-AMBpn 43
14 30.4 4 3 23.4-TT-AMBp 43
15 30.4 5 4 21.4-TT-AMBp 43
16 30.4 5 4 21.4-TT-AMBp 43
17 30.4 5 4 21.4-TT-AMBp 43
18 30.4 75 5 17.9-TT-AMBp 43
19 30.4 75 5 17.9-TT-AMBp 43
20 30.4 75 5 17.9-TT-AMBp 43
1 30.4 25 2 25.9-TT-AMBpn 43
2 30.4 25 2 25.9-TT-AMBp 43
Table 6.2.2.4.1-8a
3 30.4 2.5 2 25.9-TT-AMBp 43
4 30.4 25 2 25.9-TT-AMBpn 43
1 304 3 2 25.4-TT-AMBpn 43
2 30.4 3 2 25.4-TT-AMBpn 43
3 30.4 3 2 25.4-TT-AMBp 43
4 30.4 3 2 25.4-TT-AMBpn 43
5 30.4 3 2 25.4-TT-AMBp 43
6 30.4 3 2 25.4-TT-AMBpn 43
7 30.4 45 4 21.9-TT-AMBp 43
8 30.4 45 4 21.9-TT-AMBp 43
Table 6.2.2.4.1.9 9 30.4 45 4 21.9-TT-AMBp 43
10 30.4 6.5 5 18.9-TT-AMBp 43
11 30.4 6.5 5 18.9-TT-AMBp 43
12 30.4 6.5 5 18.9-TT-AMBp 43
13 30.4 5 4 21.4-TT-AMBp 43
14 30.4 5 4 21.4-TT-AMBp 43
15 30.4 5 4 21.4-TT-AMBp 43
16 30.4 6.5 5 18.9-TT-AMBp 43
17 30.4 6.5 5 18.9-TT-AMBp 43
18 30.4 6.5 5 18.9-TT-AMBp 43
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Test Lower limit Upper limit
Configuration Test ID Prowerclass MPRs.c T(MPRsc) PP
(dBm) (dBm)
Table
19 30.4 9 5 16.4-TT-AMBpn 43
20 304 9 5 16.4-TT-AMBp,n 43
21 30.4 9 5 16.4-TT-AMBpn 43

Table 6.2.2.5-5c: Test Tolerance (Power class 5)

Test Metric FR2a
3.38dB, NTC
3.56 dB, ETC

Max device size <30 cm

Table 6.2.2.5-6: Test Tolerance (Power class 6)

Test Metric FR2a
3.37 dB, NTC
3.54 dB, ETC

Max device size <30 cm

Table 6.2.2.5-7: UE Power Class test requirements for Power Class 7 (n257, n258, n261)

COnfTiTgeusrtation Tle[ft Prowersass | MPRic | T(MPRio) LO‘(’é‘gr#;“'t Up(%gr:]';“'t
able

1 16.4 25 2 11.9-TT-AMBe 43

Table 2 16.4 25 2 11.9-TT-AMBp 43
622417 3 16.4 2.5 2 11.9-TT-AMBpn 43
4 16.4 25 2 11.9-TT-AMBp 43

1 16.4 2 1.5 12.9-TT-AMBp,n 43

2 16.4 2 1.5 12.9-TT-AMBep 43

3 16.4 2 11.4-TT-AMBp 43

4 16.4 35 3 9.9-TT-AMBep 43

5 16.4 35 3 9.9-TT-AMBep 43

6 16.4 3.5 3 9.9-TT-AMBp 43

7 16.4 5 4 7.4-TT-AMBp 43

8 16.4 55 5 5.9-TT-AMBpn 43

9 16.4 5.5 5 5.9-TT-AMBp 43

Table 10 16.4 55 5 5.9-TT-AMBpn 43
6.2.2.4.1-8 11 16.4 35 3 9.9-TT-AMBpn 43
12 16.4 4 3 9.4-TT-AMBpn 43

13 16.4 4 3 9.4-TT-AMBep 43

14 16.4 4 3 9.4-TT-AMBep 43

15 16.4 5 4 7.4-TT-AMBp 43

16 16.4 5 4 7.4-TT-AMBp 43

17 16.4 5 4 7.4-TT-AMBp 43

18 16.4 7.5 5 3.9-TT-AMBpn 43

19 16.4 7.5 5 3.9-TT-AMBpn 43

20 16.4 7.5 5 3.9-TT-AMBpn 43
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Note 1:  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of
TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.7.

Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.

Note 3:  Max allowed sum of AMBep,» over all supported FR2 bands as defined in clause 6.2.1.1.3.7.

Note 4.  AMBp, is O for single band UE.

Table 6.2.2.5-7a: Test Tolerance (Power class 7)

Test Metric FR2a
3.24 dB, NTC
3.41 dB, ETC

Max device size <30 cm

6.2.2_1 UE maximum output power reduction enhancements

6.2.2 1.0 General

The requirementsin section 6.2.2_1 only apply when both UL and DL of a UE are configured for single CC operation,
and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit
bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined
in subclauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for
QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as
specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of aUE is
modified by MPR, the power limits specified in subclause 6.2.4 apply.

For aUE that is configured for single CC operation with different channel bandwidthsin UL and DL, the requirements
in section 6.2A.2 apply.

For al power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 isthe
reference waveform with 0 dB MPR and is used for the power class definition.

6.22_11 Test purpose

The number of RB identified in 6.2.2_1.3 is based on meeting the requirements for the maximum power reduction
(MPR) due to Cubic Metric (CM).

6.22 1.2 Test applicability

The requirements of thistest apply to all types of NR Power Class 3 UE release 15 and release 16 which supports
modifiedMPRbehaviour bit O capability (according to Annex P.1)

The requirements of thistest apply to all types of NR Power Class 3 UE release 17 and forward.

6.2.2_1.3 Minimum conformance requirements

6.2.2_1.31 Void

6.2.2 1.3.2 Void

6.2.2 1.3.3 UE maximum output power reduction for power class 3

For transmission bandwidth configuration less than or equal to 200MHz, and 0 < RB«at < Ceil(1/3 Ngg) OF
Ceil((2/3Nrs) — Lcrs) < RBstart < Nre-Lcrea:

- MPRuarow = 2.5 dB, when BWyiocrs iS1ess than or equal to 1.44 MHz,
- MPRuarow = 2.0 dB, when 1.44 MHz < BWaijocre <= 4.32 MHz,
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MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in
Table 5.3.2-1, and waveform types. MPRwr isdefined in Table 6.2.2_1.3.3-1.

Table 6.2.2_1.3.3-1 MPRwr for power class 3, BWchannel £ 200 MHz

Modulation MPRwt, BWchannel £ 200 MHz
Inner RB allocations, Edge RB allocations
Region 1
DFT-s-OFDM Pi/2 BPSK 0.0 <20
QPSK 0.0 <20
16 QAM <3.0 <35
64 QAM <5.0 <55
CP-OFDM QPSK <35 <40
16 QAM <5.0 <5.0
64 QAM <75 <75

Where the following parameters are defined to specify valid RB allocation ranges for RB allocationsin Table
6.2.2 1.3.3-1:

- RBsatLow = max(1, Lcrs), where max() indicates the largest value of all arguments.
- RBgatHigh = Nre — RBsart,Low — Lcres,
An RB allocation belonging to table 6.2.2_1.3.3-1 isa Region 1 inner RB allocation if:

- RBsatlow < RBsat < RBsatnigh, and Lere < ceil (Nre/3), where ceil(X) is the smallest integer greater than or
equal to x.

For transmission bandwidth configuration equal to 400MHz,

M PRnarow = 2.5 dB, when BWaiocre isless than or equal to 1.44 MHz, and 0 < RBgat < Ceil(1/3 Nrg) or Ceil(2/3Ngg) <
RBsat < Nrs-Lcre, Where BWaiocrs iS the bandwidth of the RB allocation size.

MPRwr is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in
Table 5.3.2-1, and waveform types. MPRwr isdefined in Table 6.2.2_1.3.3-2.

Table 6.2.2_1.3.3-2 MPRwr for power class 3, BW¢hannel = 400 MHz

Modulation MPRwTt, BWchannel = 400 MHz
Inner RB allocations, Edge RB allocations
Region 1
DFT-s-OFDM Pi/2 BPSK 0.0 <3.0
QPSK 0.0 <3.0
16 QAM <45 <45
64 QAM <6.5 <6.5
CP-OFDM QPSK <5.0 <5.0
16 QAM <6.5 <6.5
64 QAM £9.0 <9.0

Where the following parameters are defined to specify valid RB allocation ranges for RB allocationsin Table
6.2.2 1.3.3-2:

Nrs is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend= RBsat + Lcre - 1
An RB allocation belonging to table 6.2.2_1.3.3-2 isaRegion 1 inner RB alocation if
RBgat > Ceil(1/4 Nrs) AND RBeng < Ceil(3/4 Nrg) AND Lcrs < Ceil(1/4 Ngg)

For all transmission bandwidth configurations, an RB allocation is an Edge allocation if it isNOT aRegion 1 inner
allocation.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.2.3
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6.2.2 1.3.4 Void

6.22 1.4 Test description

Same asin clause 6.2.2.1.4.1 with following exceptions: Instead of Tables 6.2.2.1.4.1-1t06.2.2.1.4.1-9 > use Tables
6.22 1.14.1-1and6.2.2 1.1.4.1-4

Table 6.2.2_1.4.1-1: Test Configuration Table (Power Class 3, MPRnarrow, BWchannel £ 200 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] | Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] | Low range, High range
subclause 4.3.1

Test Channel Bandwidths as specified in Lowest and Highest supported channel
TS 38.508-1 [10] subclause 4.3.1 bandwidth that < 200 MHz
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test | Freq | ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation ng(l\?gf’r(éaf)on
1 Low DFT-s-OFDM PI/2 Outer_1RB_Left
BPSK
2 High DFT-s-OFDM PI/2 Outer_1RB_Right
BPSK
3 Low Default | Default ) DFT-s-OFDM QPSK Outer_1RB_Left
4 High DFT-s-OFDM QPSK Outer_1RB_Right
5 Low DFT-s-OFDM P1/2 Inner_Partial2_Left
BPSK
6 High DFT-s-OFDM PI/2 Inner_Partial2_Right
BPSK
7 Low DFT-s-OFDM QPSK Inner_Partial2_Left
8 High DFT-s-OFDM QPSK Inner_Partial2_Right

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2.2_1.4.1-2: Test Configuration Table (Power Class 3, MPRwt, BWchannel £ 200 MHz)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in Lowest and Highest supported channel
TS 38.508-1 [10] subclause 4.3.1 bandwidth that < 200 MHz
Test SCS as specified in Table 5.3.5-1 Lowest, Highest
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
Modulation RB(,\?gCT’Ea%m
1 Mid DFT-s-OFDM PI/2 BPSK Outer_Full
2 Mid DFT-s-OFDM QPSK Outer_Full
3 Mid DFT-s-OFDM 16 QAM Inner_Full
4 Low DFT-s-OFDM 16 QAM Quter_1RB_Left
5 High DFT-s-OFDM 16 QAM | Outer _1RB_Right
6 Mid Default | Default - DFT-s-OFDM 16 QAM Outer_Full
7 Mid DFT-s-OFDM 64 QAM Inner_Full
8 Low DFT-s-OFDM 64 QAM Quter_1RB_Left
9 High DFT-s-OFDM 64 QAM Outer_1RB_Right
10 Mid DFT-s-OFDM 64 QAM Outer_Full
11 Mid CP-OFDM QPSK Inner_Full
12 Low CP-OFDM QPSK Outer_1RB _Left
13 High CP-OFDM QPSK Outer_1RB_Right
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CP-OFDM QPSK

Outer Full

CP-OFDM 16 QAM

Outer 1RB Left

CP-OFDM 16 QAM

Outer_1RB_Right

CP-OFDM 16 QAM

Outer_Full

CP-OFDM 64 QAM

Outer 1RB Left

CP-OFDM 64 QAM

Outer_1RB_Right

3GPP TS 38.521-2 version 18.8.0 Release 18 94
14 Mid
15 Low
16 High
17 Mid
18 Low
19 High
20 Mid

CP-OFDM 64 QAM

Outer Full

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2.2_1.4.1-3: Test Configuration Table (Power Class 3, MPRnarrow, BWchannel = 400 MHz)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in 400 MHz
TS 38.508-1 [10] subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | Freq ChBw SCS Downlink Uplink Configuration
ID Configuration
N/A for . RB allocation
Maximum Modulation (NOTE 1)
1 Low Default | Default Power DFT-s-OFDM PI/2 BPSK | Inner_1RB Left
2 High Reduction DFT-s-OFDM PI/2 BPSK | Inner_1RB_Right
3 Low (MPR) test DFT-s-OFDM QPSK Inner 1RB_Left
4 High case DFT-s-OFDM QPSK Inner_1RB_Right
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2.2_1.4.1-4: Test Configuration Table (Power Class 3, MPRwr, BWchannel = 400 MHz)

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal, TL, TH

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1

Low range, Mid range, High range

Test Channel Bandwidths as specified in 400 MHz

TS 38.508-1 [10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 120kHz

Test Parameters

Test | Freq ChBw SCS Downlink Uplink Configuration

ID Configuration
Modulation RB(’\?IOICT)IcEail)on

1 Low DFT-s-OFDM P1/2 BPSK | Outer_1RB_Left
2 High DFT-s-OFDM PI/2 BPSK | Outer_1RB_Right
3 Mid DFT-s-OFDM PI/2 BPSK Outer_Full
4 Low DFT-s-OFDM QPSK Outer 1RB_Left
5 High DFT-s-OFDM QPSK Outer_1RB_Right
6 Mid DFT-s-OFDM QPSK Outer_Full
7 Low DFT-s-OFDM 16 QAM Outer_1RB_Left
8 High DFT-s-OFDM 16 QAM Outer_1RB_Right
9 Mid Default | Default - DFT-s-OFDM 16 QAM Outer_Full
10 Low DFT-s-OFDM 64 QAM Quter_1RB_Left
11 High DFT-s-OFDM 64 QAM Outer_1RB_Right
12 Mid DFT-s-OFDM 64 QAM Outer_Full
13 Low CP-OFDM QPSK Outer_1RB _Left
14 High CP-OFDM QPSK Outer 1RB_Right
15 Mid CP-OFDM QPSK Outer_Full
16 Low CP-OFDM 16 QAM Quter_1RB_Left
17 High CP-OFDM 16 QAM Outer_1RB_Right
18 Mid CP-OFDM 16 QAM Outer_Full
19 Low CP-OFDM 64 QAM Outer 1RB_Left
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20 High CP-OFDM 64 QAM Outer_1RB_Right
21 Mid CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

6.2.2_15 Test requirement

The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output
power and tolerance in following tables.

Table 6.2.2_1.5-1: UE Power Class test requirements for Power Class 3 (n257, 258, 261)

Test . Test Lower limit Upper limit
Configuration D Prowerclass MPRy,.c T(MPRyc) (dBm) (dBm)
Table
1 22.4 25 2 17.9-TT-AMBpn 43
6.2.2_14.1-1 2 22.4 25 2 17.9-TT-AMBpn 43
3 22.4 25 2 17.9-TT-AMBpn 43
4 22.4 25 2 17.9-TT-AMBpn 43
5 22.4 2 1.5 18.9-TT-AMBpn 43
6 22.4 2 1.5 18.9-TT-AMBpn 43
7 22.4 2 1.5 18.9-TT-AMBpn 43
8 22.4 2 1.5 18.9-TT-AMBpn 43
1 22.4 2 1.5 18.9-TT-AMBpn 43
2 22.4 2 15 18.9-TT-AMBpn 43
3 22.4 3 2 17.4-TT-AMBpn 43
4 22.4 35 3 15.9-TT-AMBpn 43
5 22.4 35 3 15.9-TT-AMBpn 43
6 22.4 35 3 15.9-TT-AMBpn 43
7 22.4 5 4 13.4-TT-AMBpn 43
8 22.4 55 5 11.9-TT-AMBpn 43
9 22.4 55 5 11.9-TT-AMBpn 43
622 1.41-2 10 22.4 5.5 5 11.9-TT-AMBpn 43
- 11 22.4 35 3 15.9-TT-AMBpn 43
12 22.4 4 3 15.4-TT-AMBpn 43
13 22.4 4 3 15.4-TT-AMBpn 43
14 22.4 4 3 15.4-TT-AMBpn 43
15 22.4 5 4 13.4-TT-AMBpn 43
16 22.4 5 4 13.4-TT-AMBpn 43
17 22.4 5 4 13.4-TT-AMBpn 43
18 22.4 7.5 5 9.9-TT-AMBpn 43
19 22.4 7.5 5 9.9-TT-AMBpn 43
20 22.4 7.5 5 9.9-TT-AMBpn 43
6.2.2_1.4.1-3 1 22.4 25 2 17.9-TT-AMBpn 43
2 22.4 25 2 17.9-TT-AMBpn 43
3 22.4 25 2 17.9-TT-AMBpn 43
4 22.4 25 2 17.9-TT-AMBpn 43
1 22.4 3 2 17.4-TT-AMBpn 43
6.2.2 14.14 2 22.4 3 2 17.4-TT-AMBpn 43
- 3 22.4 3 2 17.4-TT-AMBpn 43
4 22.4 3 2 17.4-TT-AMBpn 43
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5 22.4 3 2 17.4-TT-AMBpn 43
6 224 3 2 17.4-TT-AMBpn 43
7 224 4.5 4 13.9-TT-AMBpn 43
8 22.4 4.5 4 13.9-TT-AMBpn 43
9 224 4.5 4 13.9-TT-AMBpn 43
10 224 6.5 5 10.9-TT-AMBpn 43
11 22.4 6.5 5 10.9-TT-AMBpn 43
12 224 6.5 5 10.9-TT-AMBpn 43
13 224 5 4 13.4-TT-AMBpn 43
14 22.4 5 4 13.4-TT-AMBpn 43
15 224 5 4 13.4-TT-AMBpn 43
16 224 6.5 5 10.9-TT-AMBpn 43
17 22.4 6.5 5 10.9-TT-AMBpn 43
18 224 6.5 5 10.9-TT-AMBpn 43
19 224 9 5 8.4-TT-AMBpn 43
20 22.4 9 5 8.4-TT-AMBpn 43
21 224 9 5 8.4-TT-AMBpn 43

Note 1.  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of

TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is
mpliant.
Note 3: (I\:/Ioaxpalzlaovt/ed sum of AMBpn over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  AMBe, is O for single band UE.

Table 6.2.2_1.5-2: UE Power Class test requirements for Power Class 3 (n260)

TESt . Test Lower limit Upper limit
Configuration D Prowerclass MPRy,¢ T(MPRyc) (dBm) (dBm)
Table

1 20.6 25 2 16.1-TT-AMBpn 43

6.2.2 1411 2 20.6 25 2 16.1-TT-AMBpn 43
3 20.6 25 2 16.1-TT-AMBpn 43
4 20.6 25 2 16.1-TT-AMBpn 43
5 20.6 2 1.5 17.1-TT-AMBpn 43
6 20.6 2 1.5 17.1-TT-AMBpn 43
7 20.6 2 1.5 17.1-TT-AMBpn 43
8 20.6 2 1.5 17.1-TT-AMBpn 43
1 20.6 2 1.5 17.1-TT-AMBpn 43
2 20.6 2 1.5 17.1-TT-AMBpn 43
3 20.6 3 2 15.6-TT-AMBpn 43
4 20.6 35 3 14.1-TT-AMBpn 43
5 20.6 35 3 14.1-TT-AMBpn 43
6 20.6 35 3 14.1-TT-AMBpn 43

6.2.2_1.4.1-2 7 20.6 5 4 11.6-TT-AMBpn 43
8 20.6 55 5 10.1-TT-AMBpn 43
9 20.6 5.5 5 10.1-TT-AMBpn 43
10 20.6 5.5 5 10.1-TT-AMBpn 43
11 20.6 35 3 14.1-TT-AMBpn 43
12 20.6 4 3 13.6-TT-AMBpn 43
13 20.6 4 3 13.6-TT-AMBpn 43
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14 20.6 4 3 13.6-TT-AMBpn 43
15 20.6 5 4 11.6-TT-AMBpn 43
16 20.6 5 4 11.6-TT-AMBpn 43
17 20.6 5 4 11.6-TT-AMBpn 43
18 20.6 7.5 5 8.1-TT-AMBpn 43
19 20.6 7.5 5 8.1-TT-AMBpn 43
20 20.6 7.5 5 8.1-TT-AMBpn 43
6.2.2_1.4.1-3 1 20.6 25 2 16.1-TT-AMBpn 43
2 20.6 25 2 16.1-TT-AMBpn 43
3 20.6 25 2 16.1-TT-AMBpn 43
4 20.6 25 2 16.1-TT-AMBpn 43
1 20.6 3 2 15.6-TT-AMBpn 43
2 20.6 3 2 15.6-TT-AMBpn 43
3 20.6 3 2 15.6-TT-AMBpn 43
4 20.6 3 2 15.6-TT-AMBpn 43
5 20.6 3 2 15.6-TT-AMBpn 43
6 20.6 3 2 15.6-TT-AMBpn 43
7 20.6 4.5 4 12.1-TT-AMBpn 43
8 20.6 4.5 4 12.1-TT-AMBpn 43
9 20.6 4.5 4 12.1-TT-AMBpn 43
10 20.6 6.5 5 9.1-TT-AMBpn 43
6.2.2 1.4.1-4 11 20.6 6.5 5 9.1-TT-AMBpn 43

12 20.6 6.5 5 9.1-TT-AMBpn 43
13 20.6 5 4 11.6-TT-AMBpn 43
14 20.6 5 4 11.6-TT-AMBpn 43
15 20.6 5 4 11.6-TT-AMBpn 43
16 20.6 6.5 5 9.1-TT-AMBpn 43
17 20.6 6.5 5 9.1-TT-AMBpn 43
18 20.6 6.5 5 9.1-TT-AMBpn 43
19 20.6 9 5 6.6-TT-AMBpn 43
20 20.6 9 5 6.6-TT-AMBpn 43
21 20.6 9 5 6.6-TT-AMBpn 43

Note 1.  AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of

TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.

Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.

Note 3:  Max allowed sum of AMBp,, over all supported FR2 bands as defined in clause 6.2.1.1.3.3.

Note 4:  AMBp,n is O for single band UE.

Table 6.2.2_1.5-3: Test Tolerance (Power class 3)

Test Metric FR2a FR2b FR2c
Max device size <30 cm 3.24 dB 3.24 dB 4.12 dB

Table 6.2.2_1.5-4: UE Power Class test requirements for Power Class 3 (n259)

TESt . Test Lower limit Upper limit
Configuration Pprowerclass MPRy#c T(MPRy.c)
Table ID (dBm) (dBm)
6.22_14.1-1 1 18.7 25 2 14.2-TT-AMBpn 43
2 18.7 25 2 14.2-TT-AMBpn 43
3 18.7 25 2 14.2-TT-AMBpn 43
4 18.7 25 2 14.2-TT-AMBpn 43
5 18.7 2 15 15.2-TT-AMBpn 43
6 18.7 2 15 15.2-TT-AMBpnn 43
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7 18.7 2 1.5 15.2-TT-AMBpn 43
8 18.7 2 1.5 15.2-TT-AMBpn 43
6.2.2 1.4.1-2 1 18.7 2 1.5 15.2-TT-AMBpn 43
2 18.7 2 1.5 15.2-TT-AMBpn 43
3 18.7 3 2 13.7-TT-AMBpn 43
4 18.7 35 3 12.2-TT-AMBpn 43
5 18.7 35 3 12.2-TT-AMBpn 43
6 18.7 3.5 3 12.2-TT-AMBpn 43
7 18.7 5 4 9.7-TT-AMBpn 43
8 18.7 5.5 5 8.2-TT-AMBpn 43
9 18.7 5.5 5 8.2-TT-AMBpn 43
10 18.7 55 5 8.2-TT-AMBepn 43
11 18.7 35 3 12.2-TT-AMBpn 43
12 18.7 4 3 11.7-TT-AMBpn 43
13 18.7 4 3 11.7-TT-AMBpn 43
14 18.7 4 3 11.7-TT-AMBpn 43
15 18.7 5 4 9.7-TT-AMBpn 43
16 18.7 5 4 9.7-TT-AMBpn 43
17 18.7 5 4 9.7-TT-AMBpn 43
18 18.7 7.5 5 6.2-TT-AMBpn 43
19 18.7 7.5 5 6.2-TT-AMBpn 43
20 18.7 7.5 5 6.2-TT-AMBpnn 43
6.2.2 1.4.1-3 1 18.7 2.5 2 14.2-TT-AMBpn 43
2 18.7 25 2 14.2-TT-AMBpn 43
3 18.7 2.5 2 14.2-TT-AMBpn 43
4 18.7 2.5 2 14.2-TT-AMBpn 43
6.2.2 1.4.1-4 1 18.7 3 2 13.7-TT-AMBpn 43
2 18.7 3 2 13.7-TT-AMBpn 43
3 18.7 3 2 13.7-TT-AMBpn 43
4 18.7 3 2 13.7-TT-AMBpn 43
5 18.7 3 2 13.7-TT-AMBpn 43
6 18.7 3 2 13.7-TT-AMBpn 43
7 18.7 4.5 4 10.2-TT-AMBpn 43
8 18.7 4.5 4 10.2-TT-AMBpn 43
9 18.7 4.5 4 10.2-TT-AMBpn 43
10 18.7 6.5 5 7.2-TT-AMBpn 43
11 18.7 6.5 5 7.2-TT-AMBpn 43
12 18.7 6.5 5 7.2-TT-AMBpn 43
13 18.7 5 4 9.7-TT-AMBpn 43
14 18.7 5 4 9.7-TT-AMBpn 43
15 18.7 5 4 9.7-TT-AMBpn 43
16 18.7 6.5 5 7.2-TT-AMBpn 43
17 18.7 6.5 5 7.2-TT-AMBpn 43
18 18.7 6.5 5 7.2-TT-AMBpn 43
19 18.7 9 5 4.7-TT-AMBpn 43
20 18.7 9 5 4.7-TT-AMBpn 43
21 18.7 9 5 4.7-TT-AMBepn 43
Note 1: AMBp, is the Multiband Relaxation factor declared by the UE for the tested band in table A.4.3.9-2 of
TS38.508-2. This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant.
Note 3:  Max allowed sum of AMBp,, over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
Note 4:  AMBp,n is O for single band UE.

6.2.3 UE maximum output power with additional requirements

Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5and 7..
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6.2.3.1 Test purpose

Additional spectrum emission requirements can be signalled by the network to indicate that the UE shall also meet
additional requirementsin a specific deployment scenario. To meet these additional requirements, Additional Maximum
Power Reduction (A-MPR) is allowed for the output power.

6.2.3.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward.
6.2.3.3 Minimum conformance requirements

6.2.3.3.1 General

Additional emission requirements can be signalled by the network. Each additional emission reguirement is associated
with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the
applicable operating band and an associated value in the field additional SpectrumEmission. Throughout this
specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR
frequency band number of the applicable operating band (the IE field freqBandlndicatorNR) and an associated val ue of
additional SpectrumEmission in the relevant RRC information elements.

To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum
output power as specified in subclause 6.2.1.1.3. Unless stated otherwise, an A-MPR of 0 dB shall be used.

Table 6.2.3.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed
A-MPR and applicable operating band(s) for each NS value. The mapping of NR frequency band numbers and values of
the additional SpectrumEmission to network signalling labelsis specified in Table 6.2.3.3.1-2. Unless otherwise stated,
the allowed total back off is maximum of A-MPR and MPR specified in subclause 6.2.2.

Table 6.2.3.3.1-1: Additional maximum power reduction (A-MPR)

Network Requirements NR Band Channel Resources A-MPR
Signalling (subclause) bandwidth | Blocks (Nrs) (dB)
label (MHz)
NS_200 N/A
NS_201
(NOTE 1) 6.5.3.3.3 n258 6.2.3.3.2
NS_202 6.5.3.3.3 n257, n258 00,100, | tapie 5321 | 6.23.3.3
_ , 200, 400 3.
50, 100,
NS_203 6.5.3.3.3 n258 200, 400 Table 5.3.2-1 6.2.3.34
NOTE 1: NS_201 is obsolete, the associated additional spurious emission requirements are
not applicable.

Table 6.2.3.3.1-2: Mapping of Network Signalling label

NR Band Value of additionalSpectrumEmission
(NOTE 1)
0 1 2 3 4 5 6 7
n257 NS_200 | NS_202
n258 NS 200 | NS_2012 | NS 202 | NS_203
n260 NS_200
n26l NS_200
NOTE 1: additionalSpectrumEmission corresponds to an information element of the same name defined in
sub-clause 6.3.2 of TS 38.331 [19].
NOTE 2: NS 201 is obsolete, the associated additional spurious emission requirements are not applicable.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.1.
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6.2.3.3.2 Void

6.2.3.3.2.1 Void

6.2.3.3.2.2 Void

6.2.3.3.2.3 Void

6.2.3.3.3 A-MPR for NS_202

6.2.3.3.3.1 A-MPR for NS_202 for power class 1

For power class 1, A-MPR for NS_202 shall be 11.0 dB.

6.2.3.3.3.2 A-MPR for NS_202 for power class 2

For power class 2, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.

6.2.3.3.3.3 A-MPR for NS_202 for power class 3
For power class 3, A-MPR for NS_202 shall be 1.0 dB.

6.2.3.3.34 A-MPR for NS_202 for power class 4
For power class 4, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.3.

6.2.3.3.3.5 A-MPR for NS_202 for power class 5

For power class 5, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.

6.2.3.3.3.6 A-MPR for NS_202 for power class 6

For power class 6, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.

6.2.3.3.3.7 A-MPR for NS_202 for power class 7

For power class 7, A-MPR for NS_202 specified in clause 6.2.3.3.3.3 applies.
6.2.3.3.4 A-MPR for NS_203

6.2.3.34.1 A-MPR for NS_203 for power class 1

For power class 1, A-MPR for NS_203 shall be 3.0 dB if Offset frequency < BWchanna, 0.0 dB otherwise.
The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the channel bandwidth.

6.2.3.3.4.2 A-MPR for NS_203 for power class 2

For power class 2, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.

6.2.3.3.4.3 A-MPR for NS_203 for power class 3
For power class 3, A-MPR for NS_203 shall be 0 dB.

6.2.3.3.4.4 A-MPR for NS_203 for power class 4

For power class 4, A-MPR for NS_203 specified in clause 6.2.3.3.4.3 applies.
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The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.3.4.

6.2.3.3.4.5 A-MPR for NS_203 for power class 5

For power class 6, AMPR for NS_203 specified in subclause 6.2.3.3.4.3 applies.

6.2.3.3.4.6 A-MPR for NS_203 for power class 6

For power class 6, AMPR for NS _203 specified in subclause 6.2.3.3.4.3 applies.

6.2.3.3.4.7 A-MPR for NS_203 for power class 7

For power class 7, A-MPR for NS_203 specified in subclause 6.2.3.3.4.3 applies.
6.2.3.4 Test description

6.2.3.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in Table 5.3.5-1. All of these configurations shall be tested with applicable test
parameters for each channel bandwidth and subcarrier spacing, are shownin Table 6.2.3.4.1-2 to Table 6.2.3.4.1-3. The
details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH
and PDCCH before measurement are specified in Annex C.2.

Table 6.2.3.4.1-1: Void

Table 6.2.3.4.1-2: Test configuration table for NS_202

Initial Conditions
Test Environment as specified in | Normal
TS 38.508-1 [10] subclause 4.1
Test Frequencies as specified in Low range, High range
TS 38.508-1 [10] subclause 4.3.1
Test Channel Bandwidths as Highest
specified in TS 38.508-1 [10]
subclause 4.3.1
Test SCS as specified in Table 120kHz
5.3.5-1

Test Parameters

Test ID Downlink Uplink Configuration
Configuration
Modulation RB allocation
(NOTE 1)
1 (NOTE 4) DFT-s-OFDM Inner_Full
QPSK
2 - DFT-s-OFDM Inner_1RB_Left for PC2, PC3, PC4, PC6 and
QPSK PC7
Inner_Partial for PC1 (NOTE 2)
3 (NOTE 3) DFT-s-OFDM Outer_Ful
64QAM

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 , PC4,

PC6 and PC7 or Table 6.1-2 for PC1.

NOTE 2: When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3, PC4, PC6 and
PC7 or Inner_Partial_Left_Regionl for PC1 and when testing High range configure uplink RB to
Inner_1RB_Right for PC2, PC3, PC4, PC6 and PC7 or Inner_Partial_Right_Region1 for PC1.

NOTE 3: Test ID only applicable to PC1.

NOTE 4: Test ID only applicable to PC2, PC3, PC4, PC6 and PC7.
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Table 6.2.3.4.1-3: Test configuration table for NS_203

Initial Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508-1 [10] Highest
subclause 4.3.1
Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test ID Frequency Channel Downlink Uplink Configuration
Bandwidth | Configuration
Modulation RB allocation
(NOTE 1)
1 Default Default DFT-s-OFDM Inner_Full
QPSK
2 Default Default DFT-s-OFDM Inner_1RB_ Left for
QPSK PC2, PC3, PC4, PC6
and PC7

Inner_Partial_Left Re
gionl for PC1

3 (NOTE 2) | Lowrange + | Default DFT-s-OFDM | Inner_Partial_Left_Re
Channel QPSK gionl
Bandwidth
(NOTE 3)

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PCA4.
PC6 and PC7 or Table 6.1-2 for PC1.

NOTE 2: Test ID only applicable to PC1

NOTE 3: Test frequencies for test ID 3 is specified in Table 6.2.3.4.1-4.
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Table 6.2.3.4.1-4: NS_203 test ID3 test frequencies for NR operating band n258, SCS 120kHz and AFgaster 120 kHz

CBW/[ | carrier Range Carrier Carrier point A | absolute | offsetTo SS GSCN | absolute | ksss Offset CORE | offsetTo
MHz] Bandw centre centre [MHZz] Frequen | Carrier [ block Frequen Carrier | SET#0 PointA
idth [MHz] | [ARFCN] cyPoint Carrier SCS cySSB CORE Index (SIB1)
[PRBs] A PRBs] [kHz] [ARFCN] SET#0 | (Offset [PRBs]
[ARFCN] [RBs] [RBs]) Note 1
Note 2 | Notel
50 32 Downlink & | Low + 24325.
Uplink CHBW 08 2017917 | 24302.04 | 2017533 0 120 22260 | 2017819 11 1 0 (0) 2
100 66 Downlink & | Low + 24400.
Uplink CHBW 08 2019167 | 24352.56 | 2018375 0 120 22263 | 2018683 10 2 0 (0) 4
200 132 Downlink & | Low + 24550.
Uplink CHBW 08 2021667 | 24455.04 | 2020083 0 120 22269 | 2020411 8 3 0 (0) 6
400 264 Downlink & | Low + 24850.
Uplink CHBW 08 2026667 | 24660.00 | 2023499 0 120 22281 | 2023867 4 1 1(4) 10
Note 1: The CORESET#0 Index and the associated CORESET#0 Offset refers to Table 13-8 in TS 38.213 [22]. The value of CORESET#0 Index is signalled in
controlResourceSetZero (pdcch-ConfigSIB1) in the MIB. The offsetToPointA IE is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and
60 kHz subcarrier spacing for FR2.
Note 2:  The parameter Offset Carrier CORESET#0 specifies the offset from the lowest subcarrier of the carrier and the lowest subcarrier of CORESET#O. It corresponds to the
parameter AFotsetcoreseT-o-carrier iIN Annex C expressed in number of common RBs.
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1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and

Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.

The DL and UL Reference Measurement channels are set according to Table 6.2.3.4.1-2 to Table 6.2.3.4.1-3.

Propagation conditions are set according to Annex B.O.

o o M w N

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.3.4.3

6.2.3.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2.3.4.1-2 to Table 6.2.3.4.1-3. Since the UL has no payload and no
loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

2. Setthe UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K. Allow at least
BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam
selection to complete.

4. SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure UE EIRP in the Tx beam pesk direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Table 6.2.3.5-4 to Table 6.2.3.5-12. EIRP
test procedure is defined in Annex K. The measuring duration is one active uplink subframe. EIRP is calculated
considering both polarizations, theta and phi.

6. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2.3.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6, with the following exceptions for each network
signalling value.

1. Information element Additional SpectrumEmission for NR can be set in SIB1 according to TS 38.331[19]. This
exception indicates that the UE shall meet the additional spurious emission requirement for a specific
deployment scenario.

Table 6.2.3.4.3-1: AdditionalSpectrumEmission: Additional spurious emissions test requirement

Derivation Path: TS 38.508-1 [10] clause 4.6.3, Table 4.6.3-1
Information Element Value/remark Comment Condition
AdditionalSpectrumEmission 1 (NS _202) for band n257
AdditionalSpectrumEmission 2 (NS _202) for band n258
AdditionalSpectrumEmission 3 (NS_203) for band n258
6.2.3.5 Test requirement

The UE EIRP derived in step 5 shall not exceed the values specified in Table 6.2.3.5-5 to Table 6.2.3.5-14a
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Table 6.2.3.5-1: Void
Table 6.2.3.5-2: Void
Table 6.2.3.5-3: Void

Table 6.2.3.5-4: Void

Table 6.2.3.5-5: UE Power Class 1 test requirements (network signalling value "NS_202")

Band A- MPRsc
Test p MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass fe MPR.c,)) (dBm) (dBm)
n257, 11
n258 2 40 0 7 22-TT 55
3 6.5 11 7 22-TT 55

Table 6.2.3.5-6: UE Power Class 2 test requirements (network signalling value "NS_202")

Band A- MPRi
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257, 1
258 1 29 0 1.5 26.5-TT 43
2 0 1 1.5 26.5-TT 43

Table 6.2.3.5-7: UE Power Class 3 test requirements (network signalling value "NS_202")

Band A- MPRsc
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257, 1 19.9-TT-
n258 1 22.4 0 1.5 AMBpon 43
1 19.9-TT-
2 0 1.5 AMBe.» 43
Note 1:  AMBp is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table
6.2.1.1.3.3-5.

Table 6.2.3.5-8: UE Power Class 4 test requirements (network signalling value "NS_202")

Band A- MPRi c
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257, 1
58 1 34 0 1.5 31.5-TT 43
2 0 1 1.5 315-TT 43
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Table 6.2.3.5-9: UE Power Class 5 and 6 test requirements (network signalling value "NS_202")

Band A- MPRsc
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
D Powerclass f.c MPRs.c,)) (dBm) (dBm)
n257 27.5-TT-
1 30 0 1 15 AMB#n 43
n258 27.9-TT-
2 30.4 0 1 1.5 AMB# 43
Note 1:  AMBp is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table

6.2.1.1.3.5-4 for PC5 and FSS for PC6.

Table 6.2.3.5-9a: UE Power Class 7 test requirements (network signalling value "NS_202")

Band A- MPRsc
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257, 13.9-TT-
n258 1 16.4 0 1 1.5 AMBp.n 43
13.9-TT-
2 0 1 1.5 AMBp.n 43
Note 1:  AMBp is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table

6.2.1.1.3.3-5.

Table 6.2.3.5-10: UE Power Class 1 test requirements (network signalling value "NS_203")

Band A- MPRic
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass fe MPRt.c,)) (dBm) (dBm)
n258 1 40 0 3 2 35-TT 55
2 0 3 2 35-TT 55
3 0 0 0 40-TT 55

Table 6.2.3.5-11: UE Power Class 2 test requirements (network signalling value "NS_203")

Band A- MPRs.c
Test p MPR T(MAX(MPRtc, A- Lower limit Upper limit
D Powerclass f,c MPR.,)) (dBm) (dBm)
n258 1 29 0 0 0 29-TT 43
2 0 0 0 29-TT 43
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Table 6.2.3.5-12: UE Power Class 3 test requirements (network signalling value "NS_203")

Band A- MPRs.c
Test P MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n258 0 22.4-TT-
1 22.4 0 0 AMBe.n 43
0 22.4-TT-
2 0 0 AMB# 43
Note 1:  AMBp,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table

6.2.1.1.3.3-5.

Table 6.2.3.5-13: UE Power Class 4 test requirements (network signalling value "NS_203")

Band A- MPRsc
Test p MPR T(MAX(MPRtc, A- Lower limit Upper limit
D Powerclass f,c MPR.,)) (dBm) (dBm)
n258 1 34 0 0 0 34-TT 43
2 0 0 0 34-TT 43

Table 6.2.3.5-14: UE Power Class 5 and 6 test requirements (network signalling value "NS_203")

Band A- MPRs.c
Test p MPR T(MAX(MPRtc, A- Lower limit Upper limit
D Powerclass f,c MPR.,)) (dBm) (dBm)
n258 0 30.4-TT-
1 30.4 0 0 AMB#p 43
0 30.4-TT
2 30.4 0 0 AMBp,n 43
Note 1:  AMBp,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table

6.2.1.1.3.5-4 for PC5 and FFS for PC6.

Table 6.2.3.5-14a: UE Power Class 7 test requirements (network signalling value "NS_203")

Band A- MPRs.c
Test p MPR T(MAX(MPRtc, A- Lower limit Upper limit
D Powerclass f,c MPRt.c,)) (dBm) (dBm)
16.4-TT-
n258 1 16.4 0 0 0 AMBen 43
16.4-TT-
2 0 0 0 AMB#p 43
Note 1:  AMBp,n is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in Table

6.2.1.1.3.3-5.

Table 6.2.3.5-15: Test Tolerance (Power class 3)

Test Metric | FR2a | FR2b
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| Max device size<30cm | 3.24dB | 3.11dB |

Table 6.2.3.5-16: Test Tolerance (Power class 1)

Test Metric FR2a
Max device size < 30 cm 3.38 dB

Table 6.2.3.5-17: Test Tolerance (Power class 5)

Test Metric FR2a
Max device size < 30 cm 3.38 dB

Table 6.2.3.5-18: Test Tolerance (Power class 7)

Test Metric FR2a
Max device size < 30 cm 3.24 dB

6.2.4  Configured transmitted power

6.24.1 Test purpose

To verify the UE configured transmitted power Pumax 1.c iS within the range defined prescribed by the specified nominal
maximum output power and tolerance.

6.2.4.2 Test applicability

The requirements of this test are covered in test cases 6.2.1 Maximum output power, 6.2.2 Maximum output power
reduction and 6.2.3 UE maximum output power with additional requirementsto all types of NR UE release 15 and
forward.

6.2.4.3 Minimum conformance requirements

The UE can configure its maximum output power. The configured UE maximum output power Pcuwax f.c for carrier f of
aserving cell cisdefined asthat available to the reference point of a given transmitter branch that corresponds to the
reference point of the higher-layer filtered RSRP measurement as specified in TS 38.215 [24].

The configured UE maximum output power Pcwax i,c for carrier f of aserving cell ¢ shall be set such that the
corresponding measured peak EIRP Pymax f,c 1S within the following bounds

Proerciass + APie — MAX(MAX(MPR¢, A- MPRc,) + AMBpp, P-MPRic) = MAX{ T(MAX(MPRtc, A- MPR.,), T(P-
MPRs¢)} < Pumaxf,c < EIRPmax

while the corresponding measured total radiated power Pruax 1.c iS bounded by

PTMAX e < TRPmax

With Ppowerdass the UE minimum peak EIRP as specified in sub-clause 6.2.1.1.3, EIRPxax the applicable maximum EIRP
as specified in sub-clause 6.2.1.1.3, MPRs ¢ as specified in sub-clause 6.2.2.3, A-M PR ¢ as specified in sub-

clause 6.2.3.3, AMBp, the peak EIRP relaxation as specified in section 6.2.1.1.3 and TRPma the maximum TRP for the
UE power class as specified in sub-clause 6.2.1.1.3. APge is 1.0 dB if UE declares support for mpr-Power Boost-FR2-
r16, UL transmission is QPSK, MPR: = 0 and when NS_200 applies and the network configures the UE to operate with
mpr-Power Boost-FR2-r16, otherwise APge is 0.0 dB. The requirement is verified in beam peak direction.

maxUplinkDutyCycle-FR2 as defined in TS 38.306 [26] is a UEcapability to facilitate electromagnetic power density
exposure regquirements. This UE capability is applicable to all FR2 power classes.

If the field of UE capability maxUplinkDutyCycle-FR2 is present and the percentage of uplink symbols transmitted
within any 1 sevaluation period islarger than maxUplinkDutyCycle-FR2, the UE follows the uplink scheduling and can
apply P-MPRs .
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If the field of UE capability maxUplinkDutyCycle-FR2 is absent, the compliance to el ectromagnetic power density
exposure requirements are ensured by means of scaling down the power density or by other means.

P-MPRs ¢ is the power management maximum output power reduction. The UE shall apply P-MPRk ¢ for carrier f of
serving cell ¢ only for the cases described below. For UE conformance testing P-MPR; ¢ shall be 0 dB, except for the
testing of UL gap for Tx power management, where P-MPRf,c may be non-zero dB.

a) ensuring compliance with applicable electromagnetic power density exposure requirements and addressing
unwanted emissions/ self desense requirements in case of simultaneous transmissions on multiple RAT(s) for
scenarios not in scope of 3GPP RAN specifications;

b) ensuring compliance with applicable electromagnetic power density exposure requirementsin case of proximity
detection is used to address such requirements that require alower maximum output power.

NOTE 1. P-MPRs ¢ was introduced in the Pcuax ,c equation such that the UE can report to the gNB the available
maximum output transmit power. This information can be used by the gNB for scheduling decisions.

NOTE 2: P-MPRs ¢ and maxUplinkDutyCycle-FR2 may impact the maximum uplink performance for the selected
UL transmission path.

NOTE 3: MPE P-MPR Reporting, as defined in TS 38.306 [26], is an optional UE capability to report P-M PR ¢
when the reporting conditions configured by gNB are met. This UE capability is applicable to al FR2
power classes.

The tolerance T(AP) for applicable values of AP (valuesin dB) is specified in Table 6.2.4.3-1.

Table 6.2.4.3-1: Pymaxsctolerance

Operating Band AP (dB) Tolerance T(AP)
(dB)
n257, n258, n259, AP =0 0
n260, n261
0<AP=2 1.5
2<AP=<3 2.0
3<AP<s4 3.0
4<AP<5 4.0
5<AP =10 5.0
10<AP =15 7.0
15<AP=X 8.0
NOTE:  Xis the value such that Pumaxclower bound, Prowerciass -
AP — T(AP) = minimum output power specified in
clause 6.3.1.
6.2.4.4 Test description

Thistest is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE
maximum output power with additional requirements.

6.2.4.5 Test requirements
Thistest is covered by clause 6.2.1 Maximum output power, 6.2.2 Maximum output power reduction and 6.2.3 UE
maximum output power with additional requirements.
6.2.4 1 Configured transmitted power with Power Boost
Editor's note: The following aspects are either missing or not yet determined:
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- The test case isincomplete for band n259.

6.24_1.1 Test purpose

To verify the UE configured transmitted power Pumax 1.c iS within the range defined prescribed by the specified nominal
maximum output power and tolerance.
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6.2.4 1.2 Test applicability

Thistest case appliesto al types of NR UE release 16 and forward supporting mpr-Power Boost-FR2-r16 UE
capability.

6.24 1.3 Minimum conformance requirements
Same as clause 6.2.4.3.

6.24 1.4 Test description

6.24 1.4.1 Initial conditions

Sameasclause 6.2.1.1.4.1

6.2.4 1.4.2 Test procedure

1. SSsendsuplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.4_1.4.3.

2. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

3. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam
selection to compl ete.

4. SS activatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

5. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Tables 6.2.4 1.5-11t06.2.4 1.5-4. EIRP
test procedureis defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is
calculated considering both polarizations, theta and phi.

6. SSdeactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2.4 1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM _PRECODER_ENABLED
condition in Table 4.6.3-118 PUSCH-Config with the following exceptions:

Table 6.2.4_1.4.3-1: ServinCellConfig

Derivation Path: TS 38.508-1 [5], Table 4.6.3-167

Information Element Value/remark Comment Condition

ServingCellConfig ::= SEQUENCE {

uplinkConfig SEQUENCE {

mpr-PowerBoost-FR2-r16 True

}

}

6.24 15 Test requirement
The EIRP derived in step 5 shall not exceed the values specified in Table 6.2.4 1.5-1to Table 6.2.4_1.5-4.
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Table 6.2.4_1.5-1: UE maximum output test requirements for power class 1

Operating band Max EIRP (dBm) Min peak EIRP (dBm)
n257 55 41.0-TT
n258 55 41.0-TT
n260 55 39.0-TT
n261 55 41.0-TT

Table 6.2.4_1.5-2: UE maximum output test requirements for power class 2

Operating band Max EIRP (dBm) Min peak EIRP (dBm)
n257 43 30-TT
n258 43 30-TT
n260
n261 43 30-TT

Table 6.2.4_1.5-3: UE maximum output test requirements for power class 3 for single band UE

Operating band | Max EIRP (dBm) Min peak EIRP (dBm)
n257 43 23.4-TT
n258 43 23.4-TT
n260 43 21.6-TT
n261 43 23.4-TT

Table 6.2.4_1.5-3a: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric

FR2a

FR2b

Max device size < 30 cm

2.99 dB (NTC)

2.99 dB (NTC)

3.15 (ETC)

3.15 (ETC)

Table 6.2.4_1.5-3b: UE maximum output test requirements for power class 3

ID FR2 Test requirement (dB) Comments
bands/set (Note 1)
n257 n258 n259 n260 n261
1 n257 23.4-TT-
AMBp n
2 23.4-TT-
n258 AMBp
3 n259 19.7-TT-
AMBp n
4 n260 21.6-TT-
AMBpn
5 n261 23.4-TT-
AMBpn
6 23.4-TT- 23.4-TT- AMBp,» relaxation is
n257, n261 AMBe, AMBp, |0 dB
7 n260, n261 21.6-TT- 23.4-TT- AMBp,» relaxation is
AMBpn AMBpn 0dB

Note 1:

AMBEp» is the Multi-band Relaxation factor for the tested band. This shall fulfil the requirements in Table
6.2.1.1.3.3-5.

Table 6.2.4_1.5-4: UE maximum output power test requirements for power class 4

Operating band | Max EIRP (dBm) Min peak EIRP (dBm)
n257 43 35-TT
n258 43 35-TT
n260 43 35-TT
n261 43 35-TT
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6.2.5 UE maximum output power — EIRP with UL Gaps
Editor's note: This clause is complete for PC1, PC3. The following aspects are either missing or not yet determined:
- The test case isincomplete for band n259.
- Initial conditions are pending analysis for PC1, PC5 and PC?7.
- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3.

- MU and TT isnot finalized for PC3 extreme testing conditions-

6.25.1 Test purpose

The objective of thistest isto determine the impact of UL-gaps on TX power management by measuring the EIRP with
and without UL-Gaps configured.

6.2.5.2 Test applicability

Thistest case appliesto al types of NR UEsrelease 17 and forward supporting ul-GapFR2-r17 and tdd-MPE-P-MPR-
Reporting-r16.

6.2.5.3 Minimum conformance requirements

The difference of the measured peak EIRP Pumax,c_cap on When UL gap for TX power management is configured and
activated, and the measured peak EIRP Pumax i.c cap orr When UL gap is not configured or de-activated, shall meet the
following requirement:

Pumax f.c_cap_on - Pumax f.c_cap_orr =MaX((EIRPmeas pesk — 23) + 10 * 10g10(Z/20), 3)dB

where EIRPress peac 1S the measured UE peak EIRP with zero MPR/A-MPR/P-MPR as specified in clause 6.2.1 for the
corresponding power class, and Z% is duty cycle of the reference measurement channel. Pumax f,c cap on shall be
measured outside of the UL gap symbol(s). The period of measurement shall be at least 4s. The requirement is verified
with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angle) and in the test Z is set to 20 when
maxUplinkDutyCycle-FR2 is less than 20 or not reported, and should be larger than maxUplinkDutyCycle-FR2 when
maxUplinkDutyCycle-FR2 is equal to or greater than 20. The reference measurement channel is specified in Annex
A.2.3.

When UL gap for Tx power management is configured and activated, the reported P-MPR; ¢ shall be less than 3dB.
When UL gap for Tx power management is not configured and activated, UE shall set the P bit in PHR to 1 in the test
when PHR is configured.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.5.

NOTE 1: Asmentioned in clause 6.2.4.3 - for UE conformance testing P-MPRf,c shall be 0 dB, except for the
testing of UL gap for Tx power management, where P-MPRf,c may be non-zero dB —which isrelevant to
thistest case

The UL gap patterns for TX power management are listed in Table 6.2.5.3-1 if UE supports the UL gap for Tx power
management, and the UE shall support at least one of UL MGP#1 and UL MGP#3. All other UL MGPs are optional.

Table 6.2.5.3-1: UL Gap Pattern Configurations

UL Gap Length (UGL) [ms] UL gap repetition periodicity (UGRP) [ms]
UL MGP #0 1.0 20
UL MGP #1 1.0 40
UL MGP #2 0.5 160
UL MGP #3 0.125 when SCS of active UL 5
BWP =120kHz
0.25 when SCS of active UL
BWP =60kHz
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An uplink gap consists of consecutive static UL dlot(s) in one or more TDD-UL-DL-Pattern duration, starting from the
first static UL slot of an UL gap repetition period. UGL is the aggregated length of consecutive UL slots used as the UL
gap within an UL gap repetition period. That means, there can be a DL slot and/or special slot but no static UL slot
between the two consecutive static UL dlots within the UL gap length.

When an UL gap overlaps with an uplink transmission in NR serving cellsin FR2 single CC or FR2 intra-band CA or
FR2 inter-band CA where UE does not support tx-Support-UL-GapFR2-r17, then the UE is not required to conduct any
transmission during the UL gap on the NR serving cells other than those listed in Clause 5.30 in TS 38.321 [28].

The normative reference for the above configurationsis TS 38.133 [25] clause 9.1.11.
6.2.5.4 Test description

6.2.5.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, channel bandwidths and sub-carrier
spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with
applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in
Table 6.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2.
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

Table 6.2.5.4.1-1: Test Configuration Table for power class 2, 3,4 and 6

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, Mid Range, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 38.508- | Lowest, 100 MHz, Highest
1[10] subclause 4.3.1

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test ChBw SCS Downlink Uplink Configuration
ID (NOTE 2) Configuration
1 100 Default - Modulation RB allocation (NOTE 1)
DFT-s-OFDM QPSK Inner_Full for PC2, PC3,
PC4 and PC6

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3,
PC4, PC6 and PC7 or Table 6.1-2 for PC1.
NOTE 2: The 200MHz and 400MHz bandwidths are not applicable to PC7 RedCap UEs

1. Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [10] Annex A, Figure A.3.1.2.1 for TE
diagram and section A.3.2 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signalsare initially set up according to TS 38.521-1 [2] Annex C.0, C.1, C.2, and uplink signals
according to TS 38.521-1 [2] Annex G.0, G.1, G.2, G.3.0.

4. The UL Reference Measurement Channel is set according to Annex A.2.3-1 with the uplink duty cycle Z set to
20%.

5. Propagation conditions are set according to TS 38.521-1 [2] Annex B.0.

6. Ensurethe UE isin State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2.5.4.3.
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6.2.5.4.2 Test procedure

1

to schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2.1.1.4.3.

l1a. If the UE does not support beamCorrespondenceWithoutUL BeamSweeping, the side conditions for SSB-based

and CSI-RS based L 1-RSRP measurements are applied as per Table 6.6.1.3.3.1.1-1 and Table 6.6.1.3.3.1.1-2
respectively.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commandsin every uplink scheduling information to the UE;
alow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam
selection to complete.

SS activates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

ACTIVATE Uplink Gaps

5. SS configures and activates UL -gaps via message contents defined in Table 6.2.5.4.3-1. P-MPR reporting is also

7.

enabled via the message contents defined in Table 6.2.5.4.3-2.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration. EIRP test procedureis defined in Annex K.1.3. The period of measurement shall be at
least 4 seconds. EIRP is calculated considering both polarizations, theta and phi. Record this as peak EIRP

Pumax t,c caP ON

SS detects and record the value within the P-MPR reports. Call this value P-MPRULgapON

DE-ACTIVATE Uplink Gaps

8.
9.

SS de-activates UL -gaps via message contents defined inTable 6.2.5.4.3-3.

Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration. EIRP test procedure is defined in Annex K.1.3. The period of measurement shall be at
least 4 seconds. EIRP is calculated considering both polarizations, theta and phi. Record this value as peak EIRP

Pumax t,c GAP OFF

10. SS detects and record the value of the P bit within the PHR.

11. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]

clause 4.9.3.

12. Compuite the difference between Pumax t.c cap_ on @nd Pumax f,c AP OFF

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2.5.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED
condition in Table 4.6.3-118 PUSCH-Config and with the following exception

Table 6.2.5.4.3-1: UE UL-GapFR2-Config (FR2 UL-Gap Activation)

Derivation Path: TS 38.508-1 [6], Table 4.6.3-200B

Information Element Value/remark Comment Condition

UL-GapFR2-Config-r17 ::= CHOICE {

Setup SEQUENCE {

gapOffset-r17 0
ugl-ri7 msl
ugrp-ri7 ms40
}
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Table 6.2.5.4.3-2: PHR Config (P-MPR Report Activation)

Derivation Path: TS 38.508 [10], clause 4.6.3-104

Information Element Value/remark Comment Condition
PHR-Config ::= CHOICE {
setup SEQUENCE {
mpe-Reporting-FR2-r16:: CHOICE {
Setup SEQUENCE {
Mpe-ProhibitTimer-r16 [sf10]
Mpe-Threshold-r16 dB3
}
}
}
Table 6.2.5.4.3-3: UE UL-GapFR2-Config (FR2 UL-Gap De-activation)
Derivation Path: TS 38.508 [10], clause 4.6.3-200BB
Information Element Value/remark Comment Condition

UL-GapFR2-Config-r17 ::= CHOICE {

release

}

6.2.5.5 Test requirement

The difference between Pumax f,c cap on and Pumax f.c_cap orr computed in Step 12 and the UE reported P-M PRULgapON
and P-bit within PHR value in Steps 7 and 10 respectively shall meet the requirements defined in Table 6.2.5.5-1

Table 6.2.5.5-1: Test Requirements for EIRP with UL Gaps (for Power class 3)

Test Metric

Requirement

Pumaxf,c_cap_oN - Pumax.fc_GaP OFF

>max((EIRPmeas_peak— 23— TT2) + 10 * log10(Z/20), 3)dB — TT1

P-MPRULgapON

< 3dB

P bit reported within PHR report (when
UL-Gaps OFF)

1

NOTE 1: Zis the uplink duty cycle set within the test procedure

Table 6.2.5.5-2: TT for EIRP with UL Gaps (for Power class 3)

TT term Test Metric FR2a FR2b
T Pumaxf.c_cAap_oN - PuMax f.c_GAP_OFF 0.46 dB (NTC) 0.46 dB (NTC)
[0.46 dB] (ETC) [0.46 dB] (ETC)
TT2 EIRPmeas_peak 2.99 dB (NTC) 2.99 dB (NTC)
3.15dB (ETC) 3.15dB (ETC)

6.2A  Transmit power for CA

6.2A.1 UE maximum output power for CA

6.2A.1.0

Minimum conformance requirements

For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier
configured in the NR band, the maximum output power is specified in subclause 6.2.1.1.3.

For uplink intra-band contiguous carrier aggregation for any CA bandwidth class, the maximum output power is

specified in subclause 6.2.1.1.3.
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UE maximum output power - EIRP and TRP for CA

UE maximum output power - EIRP and TRP for CA (2UL CA)

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other than

intra-band contiguous.

6.2A.1.1.11

Test purpose

To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth for
CA under the deployment scenarios where additional requirements are specified.

6.2A.1.1.1.2 Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 2UL CA.
For bandwidth class B, thistest case is not testable due to lack of appropriate test points since there is ho configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

6.2A.1.1.1.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause6.2A.1.0.

6.2A.1.1.1.4 Test description

6.2A.1.1.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 6.2A.1.1.1.4.1-1. The details of the uplink
reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.2A.1.1.1.4.1-1: Intra-band Contiguous CA Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] subclause 4.1

Normal, TL, TH (NOTE 2)

Test Frequencies as specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for

different CA bandwidth classes

Low and High range

Test CC Combination setting (aggregated BW of the CA configuration) as
specified in TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA Configuration
across bandwidth combination sets supported by the UE

Highest aggregated BW of the CA configuration
(= 400 MHz aggregated channel bandwidth)

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping CBW (MHz) RB allocation Modulation RB allocation
(NOTE 4) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM QPSK Inner Full for PC2,
PC3, PC4 and PC5
1 Inner_Full_Regionl
for PC1
SCC/CC2 100 - -
PCC/CC1 200 DFT-s-OFDM QPSK Inner Full for PC2,
2 PC3, PC4 and PC5
Inner_Full_Regionl
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for PC1
SCCI/CC2 200 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC5 or Table 6.1-2 for
PC1.

NOTE 2: Test environment for UE Max TRP is normal only.

NOTE 3: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration, which
applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with CCi or
CCj frequencies defined in TS38.508-1 [10].

NOTE 5: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as per 5.3A.4.
"The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge
of lowest downlink component carrier and upper edge of highest downlink component carrier".

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.

4. The UL Reference Measurement channels are set according to Table 6.2A.1.1.1.4.1-1.

5. Propagation conditions are set according to Annex B.0

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2A.1.1.1.4.3

6.2A.1.1.1.4.2 Test procedure

1. Configure SCC according to Annex C.0, C.1, C.2 for al downlink physical channels.

2. The SSshall configure SCC as per TS 38.508-1 [10] subclause 5.5.1. Message contents are defined in
clause 6.2A.1.1.1.4.3.

3. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321 [28], clauses 5.9, 6.1.3.10). Wait for at
least 2 seconds (Refer TS 38.133[25], clause 9.3).

4. SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2A.1.1.1.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2A.1.1.1.4.3.

5. Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

6. Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
allow at least 200 msec starting from the first TPC command in this step to ensure that the UE transmits at its
maximum output power. Allow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam
selection to compl ete.

7. SSactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

8. Measure UE EIRP in the Tx beam peak direction in the channel bandwidth of the radio access mode according to
the test configuration, which shall meet the requirements described in Table 6.2A.1.1.1.5-1. EIRP test procedure
isdefined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is calculated considering
both polarizations, theta and phi.

9. Measure TRP of the transmitted signal for the assigned NR channel with a rectangular measurement filter with

bandwidths according to Table 6.2A.1.1.1.5-1. Total radiated power is measured according to TRP measurement
procedure defined in Annex K.1.7 and measurement grid specified in Annex M.4. TRP is calculated considering
both polarizations, theta and phi.
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10. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2A.1.1.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM_PRECODER_ENABLED
condition in Table 4.6.3-118 PUSCH-Config.

6.2A.1.1.1.5 Test Requirements

The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.1.5-1 to
Table 6.2A.1.1.1.5-5.

Table 6.2A.1.1.1.5-1: Intra-band Contiguous CA UE maximum output test requirements for power

class 1
UL CA configuration Max TRP (dBm) Max EIRP (dBm) Min peak EIRP (dBm)
CA n257D 35+TT 55 40-TT
CA n257G 35+TT 55 40-TT
CA_n260D 35+TT 55 38-TT
CA _n260G 35+TT 55 38-TT
CA _n2600 35+TT 55 38-TT
CA n261D 35+TT 55 40-TT
CA n261G 35+TT 55 40-TT
CA n2610 35+TT 55 40-TT

Table 6.2A.1.1.1.5-1a: Test Tolerance (Max TRP for Power class 1)

Test Metric FR2a FR2b
. . 2.78 dB, NTC 2.87 dB, NTC
Max device size <30 cm 2.94 dB, ETC 3.03 dB. ETC

Table 6.2A.1.1.1.5-1b: Test Tolerance (Min peak EIRP for Power class 1)

Test Metric FR2a FR2b
. . 3.12dB, NTC 3.12dB, NTC
Max device size <30 cm 3.28 dB ETC 3.28 dB, ETC

Table 6.2A.1.1.1.5-2: Intra-band Contiguous CA UE maximum output test requirements for power

class 2
UL CA configuration Max TRP (dBm) Max EIRP (dBm) Min peak EIRP (dBm)
CA n257D 23+TT 43 29-TT
CA _n257G 23+TT 43 29-TT
CA_n261D 23+TT 43 29-TT
CA _n261G 23+TT 43 29-TT
CA_n2610 23+TT 43 29-TT

Table 6.2A.1.1.1.5-3: Intra-band Contiguous CA UE maximum output test requirements for power

class 3
UL CA configuration | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257D 23+TT 43 22.4-TT
CA_n257G 23+TT 43 22.4-TT
CA_n258D 23+TT 43 22.4-TT
CA_n258G 23+TT 43 22.4-TT
CA_n260D 23+TT 43 20.6-TT
CA_n260G 23+TT 43 20.6-TT
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CA_n2600 23+TT 43 20.6-TT
CA_n261D 23+TT 43 22.4-TT
CA n261G 23+TT 43 22.4-TT
CA n2610 23+TT 43 22.4-TT

Table 6.2A.1.1.1.5-3a: UE maximum output test requirements for power class 3 for multi band UE
declaring MBp>0in any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBp,
SMBp (dB)
(Note 3)
CA_n257D/G | CA_n258 | CA_n260D/G/ |CA_n261D/G/
O O

1 n257, n258 22.4-TT-MBp 1.3

2 n257, n260 22.4-TT-MBp 20.6-TT-MBp 1.0

3 n258, n260 20.6-TT-MBp 1.0

4 n258, n261 22.4-TT-MBp 1.0

5 n260, n261 0.0 No relaxation

) factor allowed

6 n257, n258, n260 22.4-TT-MBp 20.6-TT-MBp 1.7

7 n257, n258, n261 22.4-TT-MBp 22.4-TT-MBp 1.7

8 n257, n260, n261 22.4-TT-MBp 20.6-TT-MBp | 22.4-TT-MBp 0.5

9 n258, n260, n261 20.6-TT-MBp | 22.4-TT-MBp 1.5

10 | n257,n258,n260, |22.4-TT-MBp 20.6-TT-MBp | 22.4-TT-MBp 17

n261 )
Note 1:  MB;p is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-2 of TS38.508-2.
This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.

Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MB, over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.1.1.5-3b: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
. . 2.77 dB, NTC 2.89 dB, NTC
Max device size <30 cm 2,91 dB, ETC 3.04 dB, ETC

Table 6.2A.1.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
. . 2.99 dB, NTC 2.99 dB, NTC
Max device size < 30cm 3.15dB ETC 3.15 dB. ETC

Table 6.2A.1.1.1.5-4: Intra-band Contiguous CA UE maximum output test requirements for power

class 4
UL CA configuration | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257D 23+TT 43 34-TT
CA _n257G 23+TT 43 34-TT
CA_n260B 23+TT 43 31-TT
CA_n260D 23+TT 43 31-TT
CA_n260G 23+TT 43 31-TT
CA_n2600 23+TT 43 31-TT
CA _n261B 23+TT 43 34-TT
CA n261D 23+TT 43 34-TT
CA _n261G 23+TT 43 34-TT
CA_n2610 23+TT 43 34-TT
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Table 6.2A.1.1.1.5-5: Intra-band Contiguous CA UE maximum output power test requirements for
power class 5

Operating band | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
n257 23+TT 43 30.0-TT-AMBep,n
n258 23+TT 43 30.4-TT-AMBep,n

Note 1: AMBpn = 0 for single band UE. For multi-band UEs, AMBe» is defined in table

6.2.1.1.3.5-4.

Table 6.2A.1.1.1.5-5a: Test Tolerance (Max TRP for Power class 5) (Aggregated BW < 400MHz)

Test Metric FR2a
2.78 dB, NTC
2.94 dB, ETC

Max device size <30 cm

Table 6.2A.1.1.1.5-5b: Test Tolerance (Min peak EIRP for Power class 5) (Aggregated BW £ 400MHz)

Test Metric FR2a
o 3.12dB, NTC
Max device size <30 cm 3.28 dB. ETC
6.2A.1.1.2 UE maximum output power - EIRP and TRP for CA (3UL CA)

Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other than
intra-band contiguous.

6.2A.1.1.2.1 Test purpose

To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth for
CA under the deployment scenarios where additional requirements are specified.

6.2A.1.1.2.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 3UL CA.

For bandwidth class C and E, this test case is not testable due to lack of appropriate test points since there is

no configuration satisfying MPR=0dB requirements in TS 38.101-2.

6.2A.1.1.2.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.1.2.4 Test description

Same asin clause 6.2A.1.1.1.4 with following exceptions:
- Instead of Table 6.2A.1.1.1.4.1-1> use Table 6.2A.1.1.2.4-1.
- Instead of Table 6.2A.1.1.1.5-1> use Table 6.2A.1.1.2.5-1.

Table 6.2A.1.1.2.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal, TL, TH (NOTE 2)
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause 4.3.1.2.3 for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the Highest aggregated BW (< 400 MHz aggregated channel
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CA configuration) as specified in TS 38.508-1 [10] bandwidth)

subclause 4.3.1.2.3 for the CA Configuration across

bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz

Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping CBW RB allocation Modulation RB allocation
(NOTE 4) (MHz) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM Inner Full for PC2, PC3, PC4
QPSK and 5

1 Inner_Full_Region1 for PC1
SCc/cc2 100 - -
SCcC/cC3 100 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC5 or Table
6.1-2 for PC1.

NOTE 2: Test environment for UE Max TRP is normal only.

NOTE 3: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration,
which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 4: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 6: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as
per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range
between lower edge of lowest downlink component carrier and upper edge of highest downlink component
carrier".

6.2A.1.1.25 Test Requirements

The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.2.5-1 to
6.2A.1.1.2.5-5.

Table 6.2A.1.1.2.5-1: Intra-band Contiguous CA UE maximum output test requirements for power

Table 6.2A.1.1.2.5-1a: Test Tolerance (Max TRP for Power class 1) (Aggregated BW < 400MHz)

Table 6.2A.1.1.2.5-1b: Test Tolerance (Min peak EIRP for Power class 1) (Aggregated BW < 400MHz)

Table 6.2A.1.1.2.5-3: Intra-band Contiguous CA UE maximum output test requirements for power

class 1
CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257H 35+TT 55 40-TT
CA_n258H 35+TT 55 40-TT
CA_n260H 35+TT 55 38-TT

Test Metric FR2a FR2b
Max device size < 30 cm 2.78dB, NTC 2.87dB, NTC
- 2.94dB, ETC 3.03dB, ETC

Test Metric FR2a FR2b
Max device size < 30 cm 3.12dB, NTC 3.12.dB, NTC
- 3.28 dB, ETC 3.28 dB, ETC

class 3
CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257H 23+TT 43 22.4-TT
CA_n258H 23+TT 43 22.4-TT
CA_n260H 23+TT 43 20.6-TT
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Table 6.2A.1.1.2.5-3a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
2.77 dB, NTC 2.89 dB, NTC
2.91dB, ETC 3.04 dB, ETC

Max device size <30 cm

Table 6.2A.1.1.2.5-3b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
2.99 dB, NTC 2.99 dB, NTC
3.15dB, ETC 3.15dB, ETC

Max device size <30 cm

Table 6.2A.1.1.2.5-5: Intra-band Contiguous CA UE maximum output test requirements for power
class 5

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257H 23+TT 43 30.0-TT-AMBpn
CA_n258H 23+TT 43 30.4-TT-AMBpn

Table 6.2A.1.1.2.5-5a: Test Tolerance (Max TRP for Power class 5) (Aggregated BW < 400MHz)

Test Metric FR2a
2.78 dB, NTC
2.94 dB, ETC

Max device size <30 cm

Table 6.2A.1.1.2.5-5b: Test Tolerance (Min peak EIRP for Power class 5) (Aggregated BW £ 400MHz)

Test Metric FR2a
Max device size < 30 cm g%g gg E:::g
6.2A.1.1.3 UE maximum output power - EIRP and TRP for CA (4UL CA)

Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other than
intra-band contiguous.

6.2A.1.1.3.1 Test purpose

To verify that the power of any UE emission shall not exceed specified level for the specified channel bandwidth for
CA under the deployment scenarios where additional requirements are specified.

6.2A.1.1.3.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA.

For bandwidth class F, this test case is not testable due to lack of appropriate test points since there is no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

6.2A.1.1.3.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.1.3.4 Test description

Same asin clause 6.2A.1.1.1.4 with following exceptions:
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- Instead of Table 6.2A.1.1.1.4.1-1-> use Table 6.2A.1.1.3.4-1.

- Instead of Table 6.2A.1.1.1.5-1-> use Table 6.2A.1.1.3.5-1.

Table 6.2A.1.1.3.4-1: Test Configuration Table

Default Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal, TL, TH (NOTE 2)

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1.2.3 for different CA bandwidth
classes, and PCC and SCC are mapped onto physical
frequencies according to Table 6.1-2

Low and High range

Test CC Combination setting (cumulative aggregated

Highest aggregated BW (< 400 MHz aggregated channel

BW of the CA configuration) as specified in bandwidth)

TS 38.508-1 [10] subclause 4.3.1.2.3 for the CA

Configuration across bandwidth combination sets

supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz

Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping ChBw RB allocation Modulation RB allocation
(NOTE 4) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM Inner Full for PC2, PC3, PC4
QPSK and PC5
1 Inner_Full_Region1 for PC1
SCC/CC2 100 - -
SCC/CC3 100 - -
SCC/CC4 100 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC5 or Table
6.1-2 for PC1.

NOTE 2: Test environment for UE Max TRP is normal only.

NOTE 3: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration,
which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 4: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 5: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 6: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as
per 5.3A.4. "The requirements are applicable only when Uplink CCs are configured within the frequency range
between lower edge of lowest downlink component carrier and upper edge of highest downlink component
carrier".

6.2A.1.1.35 Test Requirements

The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.3.5-1 to
Table 6.2A.1.1.3.5-5.

Table 6.2A.1.1.3.5-1: Intra-band Contiguous CA UE maximum output test requirements for power

Table 6.2A.1.1.3.5-1a: Test Tolerance (Max TRP for Power class 1) (Aggregated BW < 400MHz)

class 1
CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n2571 35+TT 55 40-TT
CA_n258I 35+TT 55 40-TT
CA_n260I 35+TT 55 38-TT

Test Metric FR2a FR2b
Max device size < 30 cm 2.78 dB, NTC 2.87 dB, NTC
- 2.94 dB, ETC 3.03dB, ETC
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Table 6.2A.1.1.3.5-1b: Test Tolerance (Min peak EIRP for Power class 1) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
. . 3.12 dB, NTC 3.12 dB, NTC
Max device size <30 cm 3.28 dB. ETC 3.28 dB, ETC

Table 6.2A.1.1.3.5-3: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA n2571 23+TT 43 22.4-TT
CA n258I 23+TT 43 22.4-TT
CA_n260I 23+TT 43 20.6-TT

Table 6.2A.1.1.3.5-3a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Max device size <30 cm 2.77dB, NTC 2.89.dB, NTC
B 2.91dB, ETC 3.04 dB, ETC

Table 6.2A.1.1.3.5-3b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW £ 400MHz)

Test Metric FR2a FR2b
Max device size < 30 cm 2.99dB, NTC 2.99 dB, NTC
B 3.15dB, ETC 3.15dB, ETC

class 5

Table 6.2A.1.1.3.5-5: Intra-band Contiguous CA UE maximum output test requirements for power

CA configuration

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

CA_n257H

23+TT

43

30.0-TT-AMBpn

CA_n258H

23+TT

43

30.4-TT-AMBpn

Table 6.2A.1.1.3.5-5a: Test Tolerance (Max TRP for Power class 5) (Aggregated BW < 400MHz)

Test Metric FR2a
. . 2.78 dB, NTC
Max device size <30 cm 2.94 dB. ETC

Table 6.2A.1.1.3.5-5b: Test Tolerance (Min peak EIRP for Power class 5) (Aggregated BW < 400MHz)

Test Metric FR2a
. . 3.12 dB, NTC
Max device size <30 cm 3.28 dB. ETC

6.2A.1.1.4 UE maximum output power - EIRP and TRP for CA (5UL CA)

6.2A.1.1.4.1 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified
nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.
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6.2A.1.1.4.2 Test applicability

The requirements in thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin RAN4.

No test case details are specified.
6.2A.1.1.5 UE maximum output power - EIRP and TRP for CA (6UL CA)

6.2A.1.1.5.1 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified
nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.

6.2A.1.1.5.2 Test applicability

The requirementsin thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.
6.2A.1.1.6 UE maximum output power - EIRP and TRP for CA (7UL CA)

6.2A.1.1.6.1 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified
nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.

6.2A.1.1.6.2 Test applicability

The requirements in thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.
6.2A.1.1.7 UE maximum output power - EIRP and TRP for CA (8UL CA)

6.2A.1.1.7.1 Test purpose

To verify that the error of the UE maximum output power does not exceed the range prescribed by the specified
nominal maximum output power and tolerance.

An excess maximum output power has the possibility to interfere to other channels or other systems. A small maximum
output power decreases the coverage area.

6.2A.1.1.7.2 Test applicability

The requirementsin thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.
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6.2A.1.2 UE maximum output power - Spherical coverage

6.2A.1.2.1 UE maximum output power - Spherical coverage for CA (2UL CA)
Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other than
intra-band contiguous.

6.2A.1.2.1.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.1.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

For bandwidth class B, thistest case is not testable due to lack of appropriate test points since there is ho configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

6.2A.1.2.1.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.
6.2A.1.2.1.4 Test description

6.2A.1.2.1.4.1 Initial condition

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and channel bandwidths based on
NR operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters
for each channel bandwidth and subcarrier spacing, are shown in Table 6.2A.1.2.1.4.1-1. The details of the uplink
reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.2A.1.2.1.4.1-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause 4.3.1.2.3 for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the Highest aggregated BW (<= 400 MHz aggregated channel
CA configuration) as specified in TS 38.508-1 [10] bandwidth)

subclause 4.3.1.2.3 for the CA Configuration across
bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test CC & Mapping CBW RB allocation Modulation RB allocation
ID (NOTE 4) (MHz) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM Inner Full for PC2, PC3, PC4
1 QPSK and PC5
Inner_Full_Region1 for PC1
SCC/CC2 100 - -
PCC/CC1 200 DFT-s-OFDM Inner Full for PC2, PC3, PC4
° QPSK and PC5
Inner_Full_Region1 for PC1
SCcC/cc2 200 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC5 or Table

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18 127 ETSI TS 138 521-2 V18.8.0 (2025-10)

6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration,

which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated

BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with

CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 5: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as

per 5.3A.4. "The requirements are applicable only when Uplink CCs are configured within the frequency range
between lower edge of lowest downlink component carrier and upper edge of highest downlink component
carrier".

o o A W N

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals for PCC areinitially set up according to Annex C, and uplink signals according to Annex G.
The UL Reference Measurement channels are set according to Table 6.2A.1.2.1.4.1-1.

Propagation conditions are set according to Annex B.O

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2A.1.2.1.4.3

6.2A.1.2.1.4.2 Test procedure

1
2.

Configure PCC and SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels.

The SS shall configure SCC as per TS 38.508-1 [10] clause 5.5.1 Procedure to configure SCC(s) for NR RF CA
testing. Message contents are defined in clause 6.2A.1.2.1.4.3.

SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2A.1.2.1.4.1-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2A.1.2.1.4.3.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Send continuously uplink power control "up" commands in every uplink scheduling information to the UE;
alow at least 200 msec to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Through its beam correspondence procedure, DUT refinesits TX beam toward that direction depending on
DUT's beam correspondence capability which shall match OEM declaration:

7a If the DUT's beam correspondence capability beamCorrespondenceWithoutUL -BeamSweeping is supported,
then DUT autonomously chooses the corresponding TX beam for PUSCH transmission using downlink
reference signals to transmit in the direction of the incoming DL signal, which is based on beam
correspondence without relying on UL beam sweeping;

7b If the DUT's beam correspondence capability beamCorrespondenceWithoutUL -BeamSweeping is not
present, then DUT chooses the TX beam for PUSCH transmission which is based on beam correspondence
with relying on both DL measurements on downlink reference signals and network-assisted uplink beam

sweeping:

7b.1) DUT uses downlink reference signalsto select proper RX beam and uses autonomous beam
correspondence to select the TX beam.

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18

128 ETSI TS 138 521-2 V18.8.0 (2025-10)

7b.2) SS configures M=8 SRS resources to DUT, with the field spatial Relationlnfo omitted and the field
usage set as 'beamManagement'. In case DUT supports less than 8 SRS resources, SS configures the
number of SRS resources according to the maximum number of SRS resources indicated by UE
capability signalling. Additionally, for codebook based PUSCH transmission, SS configures a semi-
persistent SRS resource set with the field usage as '‘codebook'.

7b.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-

resources configured by SS.

7b.4) Based on measurement of the received beamManagement SRS, SS chooses the best SRS beam and, if
needed, updates the spatial relation information between the semi-persistent codebook SRS resources and
the SS selected beamManagement SRS resource in the activation MAC CE of the semi-persistent SRS
resource. The SSindicates in the SRS Resource Indicator (SRI) field in the scheduling grant for PUSCH,
if present, the SRS resource within the semi-persistent SRS resource set whose spatial relation islinked to

the best detected SRS beam.

7b.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.

8. Measure UE EIRP vaue for each grid point according to the EIRP spherical coverage procedure defined in
Annex K.1.5.0, and obtain a cumulative distribution function (CDF) of all EIRP dBm values. Alternatively, UE
EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined
in Annex K.1.5.1. After arotation, alow at least BEAM_SELECT _WAIT_TIME (NOTE 1) for UE to find the
best beam to use. The measuring duration is one active uplink subframe. EIRP is calculated considering both

polarizations, theta and phi.

9. ldentify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test

regquirement tablein section 6.2A.1.2.1.5..

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

6.2A.1.2.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6 with TRANSFORM _PRECODER_ENABLED

condition in Table 4.6.3-118 PUSCH-Config.

6.2A.1.2.15 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table

6.2A.1.2.1.5-1to Table 6.2A.1.2.1.5-5.

Table 6.2A.1.2.1.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257D 32.0-TT
CA n257G 32.0-TT
CA_n260D 30.0-TT
CA_n260G 30.0-TT
CA _n2600 30.0-TT
CA_n261D 32.0-TT
CA n261G 32.0-TT
CA _n2610 32.0-TT

Table 6.2A.1.2.1.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA _n257D 18.0-TT
CA n257G 18.0-TT
CA_n261D 18.0-TT
CA n261G 18.0-TT
CA _n2610 18.0-TT
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Table 6.2A.1.2.1.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs = 0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
CA n257D 115-TT
CA n257G 11.5-TT
CA n258D 11.5-TT
CA _n258G 115-TT
CA _n260D 81T
CA _n260G 81T
CA _n2600 8-TT
CA n261D 11.5-TT
CA n261G 115-TT
CA n2610 11.5-TT

Table 6.2A.1.2.1.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA_n257D/G | CA_n258 | CA_n260D/ |CA_n261D/G/
G/O o]
1 n257, n258 11.5-TT-MBs 1.25
2 257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
0.75 n260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
) allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.75
n261 allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.1.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257D 25-TT
CA n257G 25-TT
CA_n260D 19-TT
CA_n260G 19-TT
CA _n2600 19-TT
CA n261D 25-TT
CA n261G 25-TT
CA n2610 25-TT

Table 6.2A.1.2.1.5-5: Intra-band Contiguous UE spherical coverage for power class 5

| Operatin

g band |

Min EIRP at 85%-tile CDF (dBm) |
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n257 22.0-TT-AMBsn
n258 22.4-TT-AMBsn
Note 1:  AMBs,n = 0 for single band UE. For multi-band UEs,
AMBsn is defined in table 6.2.1.1.3.5-5.

Table 6.2A.1.2.1.5-6: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
IFF (Max device size = 30 2.69 dB 2.69 dB
cm)
6.2A.1.2.2 UE maximum output power - Spherical coverage for CA (3UL CA)

Editor's note: The following aspects are either missing or not yet determined:

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other than
intra-band contiguous.

6.2A.1.2.2.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.2.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 3UL CA.

For bandwidth class C and E, thistest case is not testable due to lack of appropriate test points since there is no
configuration satisfying MPR=0dB requirementsin TS 38.101-2.

6.2A.1.2.2.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.2.2.4 Test description
Same asin clause 6.2A.1.2.1.4 with following exceptions:
- Instead of Table 6.2A.1.2.1.4.1-1> use Table 6.2A.1.2.2.4-1.
- Instead of Table 6.2A.1.2.1.5-1to 5> use Table 6.2A.1.2.2.5-1t0 5.

Table 6.2A.1.2.2.4-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low and High range

subclause 4.3.1.2.3 for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the CA | Highest aggregated BW (< 400 MHz aggregated channel
configuration) as specified in TS 38.508-1 [10] bandwidth)

subclause 4.3.1.2.3 for the CA Configuration across
bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping CBW RB allocation Modulation RB allocation
(NOTE 4) (MHz) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM Inner Full for PC2, PC3, PC4
1 QPSK and PC5
Inner_Full_Region1 for PC1
SCC/CC2 100 - -
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| SCC/CC3 | 100 | | - |

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC5 or Table
6.1-2 for PC1.

CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration,
which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as

per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency range

between lower edge of lowest downlink component carrier and upper edge of highest downlink component
carrier".

NOTE 2:

NOTE 3:

NOTE 4:

NOTE 5:

6.2A.1.2.25 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.2.5-1to Table 6.2A.1.2.2.5-5.

Table 6.2A.1.2.2.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257H 32.0-TT
CA_n260H 30.0-TT
CA_n260P 30.0-TT
CA_n261H 32.0-TT
CA_n261P 32.0-TT

Table 6.2A.1.2.2.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA n257H 18.0-TT
CA n261H 18.0-TT
CA _n261P 18.0-TT

Table 6.2A.1.2.2.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single
band UE or multiband UE declaring MBs =0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
CA_n257H 11.5-TT
CA_n258H 11.5-TT
CA _n260H 8-TT
CA _n260P 8-TT
CA _n261H 11.5-TT
CA n261P 11.5-TT

Table 6.2A.1.2.2.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in
any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA_n257H CA _n258 | CA_n260H/ | CA_n261H/P
P
1 n257, n258 11.5-TT-MBs 1.25
2 257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs Maximum 0.4 dB relaxation
0.75
allowed for n260
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4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
0.75 n260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.05 Maximum 0.4 dB relaxation
) allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.75 Maximum 0.4 dB relaxation
n261 ) allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.2.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA_n257H 25-TT
CA_n260H 19-TT
CA_n260P 19-TT
CA n261H 25-TT
CA_n261P 25-TT

Table 6.2A.1.2.2.5-5: Intra-band Contiguous UE spherical coverage for power class 5

Operating band

Min EIRP at 85%-tile CDF (dBm)

n257

22.0-TT-AMBsn

n258

22.4-TT-AMBsn

Note 1:  AMBs,n = 0 for single band UE. For multi-band
UEs, AMBs is defined in table 6.2.1.1.3.5-5.

Table 6.2A.1.2.2.5-6: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
IFF (Max device size = 30 2.69 dB 2.69 dB
cm)

6.2A.1.2.3

Editor's note: The following aspects are either missing or not yet determined:

UE maximum output power - Spherical coverage for CA (4UL CA)

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other than
intra-band contiguous.

6.2A.1.2.3.1

Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.3.2

Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 4UL CA.

For bandwidth class F, this test case is not testable due to lack of appropriate test points since there is no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.
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6.2A.1.2.3.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.2.34 Test description
Same asin clause 6.2A.1.2.1.4 with following exceptions:
- Instead of Table 6.2A.1.2.1.4.1-1-> use Table 6.2A.1.2.3.4-1.

- Instead of Table 6.2A.1.2.1.5-1to 5> use Table 6.2A.1.2.3.5-1 to 5.

Table 6.2A.1.2.3.4-1: Intra-band Contiguous CA Test Configuration Table (single CC requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal

subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1.2.3 for different CA bandwidth classes

Low and High range

Test CC Combination setting (cumulative aggregated Highest aggregated BW (< 400 MHz aggregated channel

BW of the CA configuration) as specified in TS 38.508- | bandwidth)

1 [10] subclause 4.3.1.2.3 for the CA Configuration

across bandwidth combination sets supported by the

UE

Test SCS as specified in Table 5.3.5-1 120 kHz

Test Parameters
CA Configuration / Aggregated BW Downlink Uplink Configuration
Configuration
Test ID CC & Mapping ChBw RB allocation Modulation RB allocation
(NOTE 4) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM Inner Full for PC2, PC3, PC4
QPSK and PC5
1 Inner_Full_Regionl for PC1
SCC/CC2 100 - -
SCC/CC3 100 - -
SCC/CcC4 100 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3, PC4 and PC5 or Table
6.1-2 for PC1.

NOTE 2: CA Configuration Test cumulative aggregated BW settings are checked separately for each CA Configuration,
which applicable aggregated channel bandwidths are specified in Table 5.5A.1-1.

NOTE 3: If the UE supports multiple CC Combinations in the CA Configuration with the same cumulative aggregated
BW, only the combination with the lowest PCC ChBW is tested.

NOTE 4: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 5: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as
per 5.3A.4. "The requirements are applicable only when Uplink CCs are configured within the frequency range
between lower edge of lowest downlink component carrier and upper edge of highest downlink component
carrier".

6.2A.1.2.35 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.3.5-1to Table 6.2A.1.2.3.5-5.

Table 6.2A.1.2.3.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA _n257I 32.0-TT
CA _n260I 30.0-TT
CA _n260Q 30.0-TT
CA n261l 32.0-TT
CA _n261Q 32.0-TT
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Table 6.2A.1.2.3.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA_n2571 32.0-TT
CA_n261l 32.0-TT
CA_n261Q 32.0-TT

band UE or multiband UE declaring MBs = 0 in all FR2 bands

Operating band Min EIRP at 50'%-tile CDF (dBm)
CA n257I 115-TT
CA n258I 11.5-TT
CA_n260I 81T
CA _n260Q 8TT
CA _n261l 115-TT
CA n261Q 11.5-TT

Table 6.2A.1.2.3.5-3: Intra-band Contiguous CA UE spherical coverage for power class 3 for single

Table 6.2A.1.2.3.5-3a: UE spherical coverage for power class 3 for multi band UE declaring MBs>0 in

any FR2 band

ID Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
YMBs (dB)
(Note 3)
CA _n2571 CA n258 |CA n2601/Q | CA n2611/Q
1 n257, n258 11.5-TT-MBs 1.25
2 n257, n260 11.5-TT-MBs 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
allowed for n260
3 n258, n260 8-TT-MBs 0.75 Maximum 0.4 dB relaxation
) allowed for n260
4 n258, n261 11.5-TT-MBs 1.25
5 n260, n261 8-TT-MBs | 11.5-TT-MBs No relaxation allowed for
0.75 n260
6 N257, 1258, n260 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
allowed for n260
7 n257, n258, n261 11.5-TT-MBs 11.5-TT-MBs 1.75
8 n257, n260, n261 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.5 Maximum 0.4 dB relaxation
) allowed for n260
9 n258, n260, n261 8-TT-MBs 11.5-TT-MBs Maximum 0.4 dB relaxation
1.25
allowed for n260
10 n257, n258, n260, 11.5-TT-MBs 8-TT-MBs 11.5-TT-MBs 1.75 Maximum 0.4 dB relaxation
n261 ) allowed for n260
Note 1:  MBs is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-3 of TS38.508-2 [11]. This
declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
Note 2:  All UE supported bands needs to be tested to ensure the multiband relaxation declaration is compliant
Note 3:  Max allowed sum of MBs over all supported FR2 bands as defined in clause 6.2.1.1.3.3

Table 6.2A.1.2.3.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA _n257I 25-TT
CA _n260I 19-TT
CA _n260Q 19-TT
CA n261l 25-TT
CA _n261Q 25-TT

Table 6.2A.1.2.2.5-5: Intra-band Contiguous UE spherical coverage for power class 5

| Operating band

| Min EIRP at 85%-tile CDF (dBm) ]
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n257 22.0-TT-AMBs,n
n258 22.4-TT-AMBsn
Note 1:  AMBs,n = 0 for single band UE. For multi-band
UEs, AMBs is defined in table 6.2.1.1.3.5-5.

Table 6.2A.1.2.3.5-6: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
IFF (Max device size = 30 269 dB 269 dB
cm) ' )
6.2A.1.2.4 UE maximum output power - Spherical coverage for CA (5UL CA)
6.2A.1.24.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.

6.2A.1.2.4.2 Test applicability

The requirementsin thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.
6.2A.1.2.5 UE maximum output power - Spherical coverage for CA (6UL CA)

6.2A.1.25.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.

6.2A.1.2.5.2 Test applicability

The requirements in thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.
6.2A.1.2.6 UE maximum output power - Spherical coverage for CA (7UL CA)

6.2A.1.2.6.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.6.2 Test applicability

The requirements in thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.

6.2A.1.2.7 UE maximum output power - Spherical coverage for CA (8UL CA)

6.2A.1.2.7.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directions is acceptable.
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6.2A.1.2.7.2 Test applicability

The requirements in thistest are not testable due to lack of appropriate test points since there's no configuration
satisfying MPR=0dB requirementsin TS 38.101-2.

No test case details are specified.

6.2A.2 UE maximum output power reduction for CA

6.2A.2.0 Minimum conformance requirements

6.2A.2.0.1 General

The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA
operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth
configurations. This Maximum Power Reduction (MPR) is defined in subclauses below. The allowed MPR for SRS,
PUCCH formats 0, 1, 3 and 4, shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation.
The allowed MPR for PUCCH format 2, shall be as specified for QPSK modulated CP-OFDM of equivalent RB
allocation.

When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2A.4.0 apply.
The requirementsin the following subclauses are only applicable to the following CA configurations:
- intra-band contiguous uplink CA, with the aggregated channel bandwidth up to 800 MHz.

- intra-band non-contiguous uplink CA with UL frequency separation no greater than 1400 MHz, and no more
than 3 sub-blocks. A sub-block may consist of single CC or multiple contiguous CCs.

- Incasethe CA configuration consists of asingle UL CC, MPR for contiguous UL CA applies and where
necessary, BWehanne Shall be used as BW chane_ca.

6.2A.2.0.2 Maximum output power reduction for power class 1

For power class 1, MPR for intra-band contiguous UL CA with contiguous allocations within the cumul ative aggregated
bandwidth is defined as:

MPRc ca = max(MPRwr ¢ catAMPR, MPRnarow)
Where,

MPRharow = 14.4 dB, when BWaiocrs iSless than or equal to 1.44 MHz, MPRuarow = 10 dB, when 1.44 MHz <
BWaiocre < 10.8 MHz, where BWaiiocrs iS the bandwidth of the RB allocation size.

MPRwr ¢ ca isthe maximum power reduction due to modulation orders, transmit bandwidth configurations, and
waveform types. MPRwr ¢ ca isdefined in Table 6.2A.2.0.2-1.

AMPR for 256 QAM as specified in Table 6.2.2.3.1-3 applies.

Table 6.2A.2.0.2-1: Maximum power reduction (MPRwr ¢ ca) for UE power class 1

Waveform Type Cumulative aggregated channel bandwidth
<400 MHz 2400 MHz | 2800 MHz > 1400 MHz and <
and <800 | and <1400 2400 MHz
MHz MHz
Pi/2 BPSK <55 7.7 <8.2 <8.7
QPSK £6.5 8.7 9.7 9.7
DFT-s-OFDM 16 QAM £6.5 8.7 £9.2 9.7
64 QAM <9.0 <10.7 <11.2 <11.7
256 QAM? <125 <14.2 <147 <15.7
QPSK £6.5 <87 <87 <97
CP-OFDM 16 QAM <6.5 <8.7 <8.7 <97
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64 QAM 9.0 <10.7 11.2 =117
256 QAM? =125 =14.2 =147 =157

NOTE 1: (Void)
NOTE 2: Refer to clause 6.1 for 256 QAM applicability.

In case of acontiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocationin asingle CC of a CA configuration with
contiguous CCs, and whose cumulative aggregated BW < 400 MHz, MPRwr ¢ _ca shall be derived instead as
MAX(MPR;1, MPRy), where:

MPR; shall be determined from Table 6.2.2.3.1-1 if CABW < 200 MHz, from Table 6.2.2.3.1-2 if CABW >
200 MHz.

MPR; shall be determined from Table 6.2.2.3.1-1 if UL BWchame_ca < 200 MHz, from Table 6.2.2.3.1-2 if UL
BWehanne_ca > 200 MHz.

and assume al UL CCs use the same SCS for the purpose of determination of inner and outer RB allocationsin Table
6.2.2.3.1-1and Table 6.2.2.3.1-2:

Nrg shall be chosen as the sum of Ngg of all constituent UL CCsin the CA configuration.

Lcrs shall be chosen as BWaioc,rs

RB«ar shall be derived as: RBgart_alocaedcctNRB_unallocatedcc low

RBstar_alocatedce 1S the index of the first allocated RB in the CC with allocation

NRrB_unallocatedec_low 1S the sum of Ngrg in all UL CCslower in frequency compared to the CC with allocation

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration
with the largest MPRc ca.

For intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRc ca, -10*A + 14.4)
Where:
A = NRrg_aloc / Nrs_agg C.
NRrs_aloc iS the total number of allocated UL RBs

Nre_agg c IS the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
assuming lowest SCS among all configured CCs

For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRnc catAMPR, -10*A + 14.4)
Where:
MPRnc_ca isderived from table 6.2A.2.0.2-2
AMPR as specified in Table 6.2.2.3.1-3 applies.
A = NRge _aioc / NRre_agg C-
NRres_aloc iS the total number of allocated UL RBs

Nre_agg c iSthe number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
assuming lowest SCS among all configured CCs

Table 6.2A.2.0.2-2: MPRnc_ca for UE power class 1

Waveform Type | Cumulative aggregated channel bandwidth (CABW) |
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< 400 MHz 2 400 MHz 2 800 MHz > 1400 MHz
and < 800 and <1400 and =< 2400
MHz MHz MHz
DFT-s-OFDM Pi/2 BPSK <6 <77 8.2 8.7
QPSK <7 £8.7 £9.2 £9.7
16 QAM <7 <87 £9.2 £9.7
64 QAM 9.0 <10.7 <11.2 <117
256 QAM! =125 <14.2 <147 <157
CP-OFDM QPSK <7 £8.7 £9.2 £9.7
16 QAM <7 £8.7 £9.2 £9.7
64 QAM 9.0 <10.7 <11.2 <117
256 QAM! <125 <14.2 <14.7 <15.7
NOTE 1: Refer to clause 6.1 for 256 QAM applicability.

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration
with the largest MPRc _ca.For inter-band carrier aggregation with uplink assigned to two NR bands, the MPR for each
configured UL band in the UL CA band combination is:

M PRinter-band_ca = MaX(M PRsingieBand, M PRpa-pa)
Where:
MPRsingesand IS the MPR specified in clause 6.2.2.1for the allocation and modulation type in that band

MPRpa-pa isMAX(MPR1, MPR2), where MPR1 and MPR2 are specified per band combination in Table 6.2A.2.2.2.3-1
and applies only when both bands have non-zero power UL RB alocations, 0 dB otherwise.

Table 6.2A.2.2.3-1: MPRpa-pa for Inter-band ULCA in FR2 for PC1

NR CA Band MPR Value (dB) Condition
CA _n260A-n261A MPR1 Max(0, 10 - 10*logio(Max(1.0, | Lre,min = Min (Lre.n260 , LrBn261 ), Where Lre,n is the
Lre,min*12*SCS/1e6))) number of non-zero power UL RBs in band 'n’
MPR2 6.0 if condition satisfied, 0.0 47.2 GHz <= 2*fn260 - faze1 <= 48.2 GHz
otherwise Where f, is any frequency inside the UL allocation
in band 'n’

6.2A.2.0.3 Maximum output power reduction for power class 2

For power class 2, MPR (except 256 QAM) specified in sub-clause 6.2A.2.0.4 applies for intra-band contiguous UL CA
and intra-band non-contiguous UL CA.

Table 6.2A.2.0.3-1: Void

For 256 QAM, for intra-band contiguous UL CA with contiguous all ocations within the cumulative aggregated
bandwidth, the following rule for MPR applies:

MPR = MPRc catAMPR

MPRc ca isdefined in Table 6.2A.2.0.3-2. AMPR as specified in Table 6.2.2.3.1-3 applies.

Table 6.2A.2.0.3-2: Maximum power reduction (MPRc_ca) for UE power class 2

Cumulative aggregated channel bandwidth (CABW)
<400 MHz > 400 MHz and < (2800 MHz and £ | > 1400 MHz
800 MHz 1400 MHz and <2400
MHz
DFT-s-OFDM 256 QAM! <125 <14.2 <147 <15.7
CP-OFDM 256 QAM! <125 <14.2 <147 <15.7
NOTE 1: Refer to clause 6.1 for 256QAM applicability.

For 256 QAM, for intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR

applies:
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MPR = max(MPRc_catAMPR, -10*A +7.0)
Where:
A = Nrg_aloc / Nre_agg C.
Nrg_alioc IS the total number of allocated UL RBs

Nre_agg c iSthe number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
assuming lowest SCS among all configured CCs

For 256 QAM, for intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRnc_catAMPR, -8*A +10.0)
Where:
MPRnc ca isderived from table 6.2A.2.0.3-3.
A = NRrg_aloc / Nrs_agg C.
Nre_aloc IS the total number of allocated UL RBs

Nre_agg c iSthe number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
assuming lowest SCS among all configured CCs.

Table 6.2A.2.0.3-3: MPRnc_ca for UE power class 2

Cumulative aggregated channel bandwidth (CABW)
<400 MHz > 400 MHz and |2800MHz and < | > 1400 MHz
< 800 MHz 1400 MHz and <2400
MHz
DFT-s-OFDM 256 QAM! <125 <14.2 <147 <15.7
CP-OFDM 256 QAM! <125 <14.2 <147 <15.7
NOTE 1: Refer to clause 6.1 for 256 QAM applicability.

For inter-band carrier aggregation with uplink assigned to two NR bands, the MPR for each configured UL band in the
UL CA band combination is:

M PRinter-band_ca = Max(M PRsingiegand, M PRpa-pa)
Where:
M PRsingiesand iS the MPR specified in clause 6.2.2.3.2 for the allocation and modulation type in that band

MPRea-pa is specified in Table 6.2A.2.0.3-4 and applies only when both bands have non-zero UL RB allocations, O
dB otherwise.

Table 6.2A.2.0.3-4: MPRpa.pa for Inter-band ULCA in FR2 for PC2

NR CA Band Value (dB) Condition
CA_n257A-n259A Max(0, 6 - 10*logio(Max(1.0, Lre,min = Min (Lre,n257 , LrB,n259 ), where Lrsn is the
Lre,min*12*SCS/1e6))) number of non-zero power UL RBs in band 'n'

6.2A.2.0.4

For power class 3, MPR for intra-band contiguous UL CA with contiguous allocations within the cumul ative aggregated
bandwidth is denoted as MPRc ca and is defined in Table 6.2A.2.0.4-1.

Maximum output power reduction for power class 3

Table 6.2A.2.0.4-1: Maximum power reduction (MPRc_ca) for UE power class 3

Cumulative aggregated bandwidth configuration (CABW)
<400 MHz > 400 MHz 2 800 MHz > 1400 MHz
and < 800 and < 1400 and < 2400
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MHz MHz MHz
Pil2 BPSK <50 <77 <82 <87
OPSK <5.0 <77 <8.2 <9.7
DFT-s-OFDM 16 QAM <65 <87 <93 <9.7
64 QAM <9.0 <107 <11.2 <117
QPSK <50 <75 <8.0 <97
CP-OFDM 16 QAM <65 <87 <92 <97
64 QAM <9.0 <10.7 <11.2 <117
NOTE 1: void.

In case of acontiguous RB, DFT-s-BPSK or DFT-ssQPSK UL allocationin asingle CC of a CA configuration with
contiguous CCs, and whose cumulative aggregated BW < 400 MHz, MPRc_ca shall be derived instead as MAX(MPRy,
MPRy), where:

MPR; shall be determined from Table 6.2.2.3.3-1 if CABW < 200 MHz, from Table 6.2.2.3.3-2 if CABW >
200 MHz.

MPR; shall be determined from Table 6.2.2.3.3-1 if UL BWchame_ca < 200 MHz, from Table 6.2.2.3.3-2 if UL
BWehanne_ca > 200 MHz.

and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB alocationsin Table
6.2.2.3.3-1and Table 6.2.2.3.3-2:

Nrg shall be chosen as the sum of Ngg of all constituent UL CCsin the CA configuration.

Lcrs shall be chosen as BWaiioc,rs

RB«ar shall be derived as: RBgart_alocaedcctNRB_unallocatedcc fow

RBstar_alocatedce 1S the index of the first allocated RB in the CC with allocation

NRrB_unallocatedec_low 1S the sum of Ngrg in all UL CCslower in frequency compared to the CC with allocation

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration
with the highest contiguous MPR.

For intra-band contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:
MPR = max(MPRc _ca, -10*A +7.0)
Where:
A = Nrg_aloc / Nrs_agg C.
Nre_aloc IS the total number of allocated UL RBs

Nre_agg c IS the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
assuming lowest SCS among all configured CCs

For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRuc ca, -8*A +10.0)
Where:
MPRnc ca is derived from table 6.2A.2. 0.4-2
A = NRge _aloc / NRre_agg C-
NRres_aloc iS the total number of allocated UL RBs

Nre_agg c IS the number of the aggregated RBs within the fully allocated cumulative aggregated channel bandwidth
assuming lowest SCS among all configured CCs
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Table 6.2A.2.0.4-2: MPRnc_ca for UE power class 3

Cumulative aggregated channel bandwidth (CABW)
<400 MHz > 400 MHz and 2 800 MHz and > 1400 MHz
< 800 MHz <1400 MHz and < 2400
MHz
DFT-s-OFDM Pi/2 BPSK <55 7.7 <8.2 <8.7
QPSK <6 <7.7 8.2 8.7
16 QAM <7 8.7 <93 9.8
64 QAM 9.0 <10.7 <11.2 <11.7
CP-OFDM QPSK <6 <75 <8.0 <8.5
16 QAM <7 <87 £9.2 9.7
64 QAM 9.0 <10.7 <11.2 <11.7

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration
with the largest MPRnc _ca.

For inter-band carrier aggregation with uplink assigned to two NR bands, the MPR for each configured UL band in the
UL CA band combination is:

M PRinter-band_ca = MaxX(M PRsingiegand, M PRpa-pa)
Where:
M PRsingesand iS the MPR specified in clause 6.2.2.3 for the allocation and modulation type in that band.

MPRpa-pa isMAX(MPR1, MPR2), where MPR1 and MPR2 are specified per band combination in Table 6.2A.2.4.3-1
and applies only when both bands have non-zero power UL RB alocations, 0 dB otherwise.

Table 6.2A.2.0.4-3: MPRpa-pa for Inter-band ULCA in FR2 for PC3

NR CA Band MPR Value (dB) Condition
MPR2 0.0 -
) Max(0, 6 - 10*logio(Max(1.0, Lre,min = Min (Lre,n260 , Lre,n261 ), Where Lren is the
CA_n260A-n261A MPR1 Lre,min*12*SCS/1e6))) number of non-zero power UL RBs in band 'n'

47.2 GHz <= 2*fn260 - fn261 <= 48.2 GHz
Where fa is any frequency inside the UL allocation
in band 'n’

2.0 if condition satisfied, 0.0

MPR2 otherwise

6.2A.2.0.5 Maximum output power reduction for power class 4
For power class 4, MPR specified in sub-clause 6.2A.2.0.4 applies.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.2.

6.2A.2.0.6 Maximum output power reduction for power class 5

For power class 5, MPR (except 256 QAM) specified in sub-clause 6.2A.2.0.4 applies for intra-band contiguous UL CA
and intra-band non-contiguous UL CA.

For 256 QAM, MPR specified in sub-clause 6.2A.2.0.3 applies for intra-band contiguous UL CA and intra-band non-
contiguous UL CA.

For inter-band carrier aggregation with uplink assigned to two NR bands, MPR for each configured UL band in the UL
CA band combination is:

M PRinter-band_ca = MaX(M PRsingieBand, M PRpa-pa)
Where:
M PRsingesand iS the MPR specified in clause 6.2.2.3.5 for the allocation and modulation type in that band

MPRepa-pa is the maximum of the MPR values specified per band combination in Table 6.2A.2.0.6-1 and applies only
when both bands have non-zero UL RB allocations, 0 dB otherwise.
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Table 6.2A.2.0.6-1: MPRpa.pa for Inter-band CA in FR2 for PC5

NR CA Band Value (dB) Condition
CA_n257A-n259A Max(0, 6 - 10*logio(Max(1.0, Lre,min = Min (Lre,n257 , LrB,n2s59 ), where Lrsn is the
Lre,min*12*SCS/1€6))) number of non-zero power UL RBs in band 'n'

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.2.

6.2A.2.1 UE maximum output power reduction for CA (2UL CA)
Editor's note: The following aspects are either missing or not yet determined:
- The UPLF test mode is applicable to UEs Release 16 and forward.
- Thistest caseisincomplete for Power classes other than 1, 3, 5 and CA other than intra-band contiguous.

- For atransition period until RAN#99, the stability and repeatability of test procedure with PHR (variant
b) for Rel-15 UEsis under evaluation.

- Whether additional check is needed in the test procedure to ensure UE continues transmissions on the
SCell isFFS

- Measurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other
than intra-band contiguous.

- M easurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW
> 400MHz and intra-band non-contiguous CA are TBD.

- The test points for higher bandwidth classes with testability problem need an update to decrease the UL
bandwidth until they become testable.

6.2A.2.1.1 Test purpose

The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR)
dueto Cubic Metric (CM).

6.2A.2.1.2 Test applicability

The requirements of thistest apply to al types of NR UE release 15 and forward supporting 2UL CA.

6.2A.2.1.3 Minimum conformance requirements

The normative reference for thisrequirement is TS 38.101-2 [ 3] clause 6.2A.2.
6.2A.2.1.4 Test description

6.2A.2.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for
each CA configuration and subcarrier spacing, are shown in Table 6.2A.2.1.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.2A.2.1.4.1-1: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRnarrow)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] | Normal

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18

143

ETSI TS 138 521-2 V18.8.0 (2025-10)

subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1.2.3 for different CA bandwidth classes

Refer to "Test frequency” column

Test CC Combination setting (aggregated BW of the

Highest aggregated channel bandwidth of the CA

CA configuration) as specified in TS 38.508-1 [10] configuration
subclause 4.3.1.2.3 for the CA Configuration across
bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test CC& ChBw(MHz) Test DL RB UL UL RB allocation (NOTE 1)

ID Mapping frequency allocation Modulation
(NOTE 2)

Default Test Settings for a CA_nXB, CA_nXD, CA_nXG, CA_nXO Configuration
PCC/CC1 Default Low - CP-OFDM

1 640AM Outer_1RB_Left
SCc/cc2 Low - -
PCC/CC1 High CP-OFDM .

5 640AM Outer_1RB_Right
SCC/CC2 High - -
PCC/CC1 Low CP-OFDM

3 64QAM @0
SCc/cc2 Low - -
PCC/CC1 High CP-OFDM

4 640AM 7@NRrs-7
SCC/CC2 High - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with

CCi or CCj frequencies defined in TS38.508-1

[10].

Table 6.2A.2.1.4.1-2: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, single
CC MPR requirement)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1.2.3 for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in TS 38.508-1 [10] configuration
subclause 4.3.1.2.3 for the CA Configuration across
bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
PCC/CC1 Default Default - DFT-s-OFDM Pi/2 Outer_Full
1 BPSK
SCc/cc2 - -
PCC/CC1 DFT-s-OFDM Inner_Full_Regionl
2 QPSK
SCC/CcC2 - -
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Pi/2 Outer_Full
1 BPSK
SCc/cc2 - -
PCC/CC1 DFT-s-OFDM Pi/2 | Inner_Full_Regionl
2 BPSK
SCC/CC2 - -
PCC/CC1 DFT-s-OFDM Inner_Full_Regionl
3 QPSK
SCc/cc2 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
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CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 3: DFT-s-OFDM Pi/2 BPSK test applies only for UEs which supports half Pi BPSK in FR1.

Table 6.2A.2.1.4.1-3: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,

MPRc ca)
Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] For intra-band contiguous CA: Mid range.
subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth For intra-band non-contiguous CA: FFS.
classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in TS 38.508-1 [10] configuration
subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration
across bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC& Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXB, CA_nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated
BWchannel <= 1400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCcC/cC2 DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 DFT-s-OFDM Outer_Full
2 QPSK
SCC/cC2 DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 DFT-s-OFDM Outer_Full
3 16QAM
SCC/CC2 DFT-s-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
4 16QAM
SCC/CcC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
5 64QAM
SCC/CC2 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCC/CC2 DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 CP-OFDM Outer_Full
2 16QAM
SCC/CcC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
3 64QAM
SCcC/cC2 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 200MHz Default - DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCC/CC2 400MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 200MHz CP-OFDM Outer_Full
2 16QAM
SCC/CC2 400MHz CP-OFDM Outer_Full
16QAM
3 PCC/CC1 200MHz CP-OFDM Outer_Full
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64QAM
SCC/CcC2 400MHz CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCcC/cC2 DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 CP-OFDM Outer_Full
2 16QAM
SCC/CC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
3 64QAM
SCC/CC2 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 100MHz Default - DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
SCC/cC2 200MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 100MHz CP-OFDM Outer_Full
2 16QAM
SCC/CcC2 200MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 100MHz CP-OFDM Outer_Full
3 64QAM
SCcC/cC2 200MHz CP-OFDM Outer_Full
64QAM
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2.

NOTE 2: PCC/CCi and SCC/CCj means PCC is on compo

nent carrier CCi and SCC is on component carrier CCj, with

CCi or CCj frequencies defined in TS38.508-1 [10].

Table 6.2A.2.1.4.1-4: Intra-band Contiguous UL

CA Test Configuration Table (Power Class 1, Non-

contiguous allocation)

Default

Conditions

Test Environment as specified in TS 38.508-1 [10]
subclause 4.1

Normal

Test Frequencies as specified in TS 38.508-1 [10]
subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA
bandwidth classes

For intra-band contiguous CA: Mid range.
For intra-band non-contiguous CA: FFS.

Test CC Combination setting (aggregated BW of the CA
configuration) as specified in TS 38.508-1 [10]
subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA
Configuration across bandwidth combination sets
supported by the UE

Highest aggregated channel bandwidth of the CA
configuration

Test SCS as specified in Table 5.3.5-1

120 kHz

Test Parameters

Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency | allocation
Default Test Settings for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
PCC/CC1 Default Default - CP-OFDM Outer_1RB_Left
1 64QAM
SCcC/cC2 CP-OFDM Outer_1RB_Right
64QAM
PCC/CC1 DFT-s-OFDM [Outer_0.9_Left]
2 Pi/2 BPSK
SCC/CC2 DFT-s-OFDM [Outer_0.9_Right]
Pi/2 BPSK
PCC/CC1 DFT-s-OFDM [Outer_0.9_Left]
3 Pi/2 QPSK
SCC/CC2 DFT-s-OFDM [Outer_0.9_Right]
Pi/2 QPSK

NOTE 1: The specific configuration of each RB allocation

is defined in Table 6.1-2.
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NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

NOTE 3: Applicable to Rel-16 and forward UEs.

NOTE 4: Applicable to Rel-15 UEs.

Table 6.2A.2.1.4.1-5: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3, 4 and
5, single CC MPR requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Low range, High range
subclause 4.3.1.2.3 for different CA bandwidth classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in for the CA Configuration configuration
across bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 PCC/CC1 Default Default - DFT-s-OFDM QPSK Inner_Full
SCC/CC2 - -
2 PCC/CC1 DFT-s-OFDM QPSK Outer_Full
SCcC/cc2 - -
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 PCC/CC1 Default Default - DFT-s-OFDM QPSK Inner_Full
SCC/CC2 - -
2 PCC/CC1 DFT-s-OFDM QPSK Outer_Full
SCcC/cc2 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

Table 6.2A.2.1.4.1-6: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3, 4 and

5, MPRc ca)

Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] For intra-band contiguous CA: Mid range.
subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth For intra-band non-contiguous CA: FFS
classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in TS 38.508-1 [10] configuration

subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration
across bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel
<= 1400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
1 QPSK
SCC/CC2 DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 DFT-s-OFDM Outer_Full
9 16QAM
SCC/CC2 DFT-s-OFDM Outer_Full
16QAM
3 PCC/CC1 CP-OFDM Outer_Full
QPSK
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SCC/cC2 CP-OFDM Outer_Full

QPSK
PCC/CC1 CP-OFDM Outer_Full

4 16QAM
SCC/CC2 CP-OFDM Outer_Full

16QAM
PCC/CC1 CP-OFDM Outer_Full

5 64QAM
SCC/CC2 CP-OFDM Outer_Full

64QAM

Default Test Settings for a CA_nXD, CA_nXE_UL_nXD, CA_nXF_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)

PCC/CC1 Default Default - DFT-s-OFDM Outer_Full

1 QPSK
SCC/CC2 DFT-s-OFDM Outer_Full

QPSK
PCC/CC1 CP-OFDM Outer_Full

2 QPSK
SCcC/cC2 CP-OFDM Outer_Full

QPSK
PCC/CC1 CP-OFDM Outer_Full

3 16QAM
SCC/CC2 CP-OFDM Outer_Full

16QAM
PCC/CC1 CP-OFDM Outer_Full

4 64QAM
SCC/CcC2 CP-OFDM Outer_Full

64QAM
Default Test Settings for a CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 200MHz Default - DFT-s-OFDM Outer_Full

1 QPSK
SCC/CcC2 400MHz DFT-s-OFDM Outer_Full

QPSK
PCC/CC1 200MHz CP-OFDM Outer_Full

2 QPSK
SCcC/cC2 400MHz CP-OFDM Outer_Full

QPSK
PCC/CC1 200MHz CP-OFDM Outer_Full

3 16QAM
SCcC/cC2 400MHz CP-OFDM Outer_Full

16QAM
PCC/CC1 200MHz CP-OFDM Outer_Full

4 64QAM
SCC/CcC2 400MHz CP-OFDM Outer_Full

64QAM
Default Test Settings for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 Default Default - CP-OFDM Outer_Full

1 QPSK
SCcC/cC2 CP-OFDM Outer_Full

QPSK
PCC/CC1 CP-OFDM Outer_Full

2 16QAM
SCC/CC2 CP-OFDM Outer_Full

16QAM
PCC/CC1 CP-OFDM Outer_Full

3 64QAM
SCcC/cC2 CP-OFDM Outer_Full

64QAM

Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

PCC/CC1 100MHz Default - CP-OFDM Outer_Full

1 QPSK
SCcC/cC2 200MHz CP-OFDM Outer_Full

QPSK
PCC/CC1 100MHz CP-OFDM Outer_Full

2 16QAM
SCcC/cc2 200MHz CP-OFDM Outer_Full

16QAM

ETSI



3GPP TS 38.521-2 version 18.8.0 Release 18 148 ETSI TS 138 521-2 V18.8.0 (2025-10)

PCC/CC1 100MHz CP-OFDM Outer_Full
3 64QAM
SCC/CC2 200MHz CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nX(D-A) )_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
QPSK
SCcC1/cc2 DFT-s-OFDM Outer_Full
1 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCcC1/cc2 DFT-s-OFDM Outer_Full
2 16QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
QPSK
SCC1l/CC2 CP-OFDM Outer_Full
3 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
SCC1l/CC2 CP-OFDM Outer_Full
4 16QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64QAM
SCC1l/CC2 CP-OFDM Outer_Full
5 64QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
Default Test Settings for a CA_nX(D-A)_UL_nXD Configuration (400MHz <= Cumulative aggregated BWchannel
<800MHz)
PCC/CC1 200MHz Default - DFT-s-OFDM Outer_Full
QPSK
SCC1/CC2 200MHz DFT-s-OFDM Outer_Full
1 QPSK
Wgap 290MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
QPSK
SCC1l/CC2 200MHz CP-OFDM Outer_Full
2 QPSK
Wgap 290MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
3 16QAM
Wgap 290MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
4 PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
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CP-OFDM Outer_Full
64Q0AM
N/A N/A
N/A N/A

Default Test Settings

for a CA_nX(A-G)_UL

_nXG, CA_nX(A-O)_UL_nXO Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)

Default

DFT-s-OFDM Outer_Full
QPSK
DFT-s-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
CP-OFDM Outer_Full
QPSK
CP-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
16QAM
N/A N/A
N/A N/A
c Outer_Full
CP-OFDM Outer_Full
64QAM
N/A N/A
N/A N/A

for a CA_nX(D-A)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)

Default

CP-OFDM Outer_Full
QPSK
CP-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
CP-OFDM Outer_Full
16QAM
CP-OFDM Outer_Full
16QAM
N/A N/A
N/A N/A
CP-OFDM Outer_Full
64QAM
CP-OFDM Outer_Full
64QAM
N/A N/A
N/A N/A

for a CA_nX(A-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)

PCC/CC1 100MHz
SCC1/CC2 100MHz
1
Wgap 390MHz
SCC2/CC3 200MHz
PCC/CC1 100MHz
SCC1l/CC2 100MHz
2
Wgap 390MHz
SCC2/CC3 200MHz
PCC/CC1 100MHz
SCC1l/CC2 100MHz
3
Wgap 390MHz
SCC2/CC3 200MHz
PCC/CC1 100MHz
SCC1l/CC2 100MHz
4 Wgap 390MHz
SCC2/CC3 200MHz
Default Test Settings
PCC/CC1 50MHz
SCC1l/CC2 200MHz
1
Wgap 90MHz
SCC2/CC3 50MHz
PCC/CC1 50MHz
SCC1l/CC2 200MHz
2
Wgap 90MHz
SCC2/CC3 50MHz
PCC/CC1 50MHz
SCC1l/CC2 200MHz
3
Wgap 90MHz
SCC2/CC3 50MHz
Default Test Settings
SCC1l/CC2 200MHz
Wgap 90MHz
1 PCC/CC3 50MHz
SCC3/CC4 50MHz
2 SCC1l/CC2 200MHz
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Wgap 90MHz N/A N/A
PCC/CC3 50MHz CP-OFDM Outer_Full
16QAM
SCC3/CC4 50MHz CP-OFDM Outer_Full
16QAM
Sccil/cc2 200MHz N/A N/A
Wgap 90MHz N/A N/A
3 PCC/CC3 50MHz CP-OFDM Outer_Full
64QAM
SCC3/CC4 50MHz CP-OFDM Outer_Full
64QAM

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

Table 6.2A.2.1.4.1-7: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3, 4 and

5, Non-contiguous allocation)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Mid range

subclause 4.3.1.2.3 for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the CA

Highest aggregated channel bandwidth of the CA

configuration) as specified in TS 38.508-1 [10] configuration
subclause 4.3.1.2.3 for the CA Configuration across
bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_XG, CA_nXO Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_1RB_Left (Note
QPSK 3)
Outer_2RB_Left (Note
4)
! SCC/CC2 DFT-s-OFDM Outer_1RB_Right (Note
QPSK 3)
Outer_2RB_Right (Note
4)
PCC/CC1 DFT-s-OFDM Pi/2 [Outer_0.9_Left]
2 BPSK
SCcC/cC2 DFT-s-OFDM Pi/2 [Outer_0.9_Right]
BPSK
PCC/CC1 DFT-s-OFDM Pi/2 [Outer_0.9_Left]
3 QPSK
SCC/CcC2 DFT-s-OFDM Pi/2 [Outer_0.9_Right]
QPSK
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].
NOTE 3: Applicable to Rel-16 and forward UEs.

NOTE 4: Applicable to Rel-15 UEs.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

3. Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.

4. The UL Reference Measurement channels are set according to Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7.
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Propagation conditions are set according to Annex B.0O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2A.2.1.4.3.

6.2A.2.1.4.2 Test procedure

1
2.

Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels

The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF
CA testing. Message contents are defined in subclause 6.2A.2.1.4.3.

Apply the test step based on the 5G NR UE Release:

3a. For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS applies a backoff on the
PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT
REQUEST procedureis performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR
AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE
shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.

3b. For Release 15 5G NR UESs: No action.
3c. For testing single CC M PR requirement: No action.

SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_ RNTI to
schedule the UL RMC according to Table 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7. Since the UL has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Apply the test step based on the 5G NR UE Release:

7a. For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commandsin every
uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this
step to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

7b. For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the
UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value
according to Table 6.2A.2.1.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow
at least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Table 6.2A.2.1.4.2-1: Power target values per UL CC for test procedure using PHR

BW ratio Xmax [ Target PHR APHR [d BW combination
(Note 1) dB] B] (Note examples
(Note 3)
2)
1/2 3.0 POWER_HEADROOM_36 (3<PH < 4) 1 2CC equal BW
1/3 4.8 POWER_HEADROOM_38 (5 < PH < 6) 1.2 2CC 50+100 MHz CC1
2/3 1.8 POWER_HEADROOM_35 (2<PH < 3) 1.2 2CC 50+100 MHz CC2
1/5 7.0 POWER_HEADROOM_40 (7 <PH < 8) 1.0 2CC 50+200 MHz CC1
4/5 1.0 POWER_HEADROOM_34 (1<PH<2) 1.0 2CC 50+200 MHz CC2
1/9 9.5 POWER_HEADROOM_43 (10 < PH < 11) 15 2CC 50+400 MHz CC1
8/9 0.5 POWER_HEADROOM 34 (1<PH<?2) 15 2CC 50+400 MHz CC2
Note 1:  The BW ratio is the ratio of BW of the CC over the total Aggregated UL BW
Note 2:  Xmax = 10log(BW ratio)
Note 3:  APHR is the worst case UE output power decrease due to Xmax and 1 dB reporting granularity
of PHR according to TS38.133 [25].
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7c. For testing single CC MPR requirement: Send continuously uplink power control "up” commandsin every
uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this
step to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

8. SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

9. Measure UE EIRP in the Tx beam peak direction in the accumulative aggregated channel bandwidth of the radio
access mode according to the test configuration, which shall meet the requirements described in 6.2A.2.1.5.
EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is
calculated considering both polarizations, theta and phi.

10. Apply the test step based on the 5G NR UE Release:

10a. For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS deactivates the UE Power
Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as
specified in TS 38.508-1 [10] clause 4.9.33.

10b. For Release 15 5G NR UEs: No action.
10c. For testing single CC MPR requirement: No action.

11. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

NOTE 2: When switching to DFT-s-OFDM waveform, as specified in Table 6.2A.2.1.4.1-1to Table 6.2A.2.1.4.1-
7, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.2A.2.1.4.3 Message contents

Message contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for Release 15 5G NR
UE.

Table 6.2A.2.1.4.3-1: PUSCH-PowerControl

Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry

PUSCH-AlphaSets)) OF SEQUENCE {

PO-PUSCH-AlphaSet[1] SEQUENCE {

alpha alpha0
}

}

}

Table 6.2A.2.1.4.3-2: PUSCH-ConfigCommon

Derivation Path: TS 38.508-1[10], Table 4.6.3-119
Information Element Value/remark Comment Condition
PUSCH-ConfigCommon ::= SEQUENCE {
pO-NominalWithGrant -4 50 MHz
pO-NominalWithGrant -8 100 MHz
pO-NominalWithGrant -10 200 MHz
pO-NominalWithGrant -14 400 MHz
}
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Table 6.2A.2.1.4.3-3: BSR-Config (Rel-15 UE only)

Derivation Path: TS 38.508-1 [10], Table 4.6.3-7

Information Element

Value/remark

Comment

Condition

BSR-Config ::= SEQUENCE {

periodicBSR-Timer

infinity

retxBSR-Timer

sf80

logicalChannelSR-DelayTimer

Not present

}

6.2A.2.1.5

Test requirement

The EIRP derived in step 8 shall be within the range prescribed by the nominal maximum output power and tolerancein
the applicable table from Table 6.2A.2.1.5-1 to Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-1: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRnarrow)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
1 n257, n258, n261 40.0 14.4 [7.0] [18.6]-TT 55
1 n260 38.0 14.4 [7.0] [16.6]-TT 55
2 n257, n258, n261 40.0 14.4 [7.0] [18.6]-TT 55
2 n260 38.0 14.4 [7.0] [16.6])-TT 55
3 n257, n258, n261 40.0 10 [5] [25.0)-TT 55
3 n260 38.0 10 [5] [23.0]-TT 55
4 n257, n258, n261 40.0 10 [5] [25.0]-TT 55
4 n260 38.0 10 [5] [23.0]-TT 55

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.

Table 6.2A.2.1.5-2: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, single CC

MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 40.0 5.5 [5.0] [29.5]-TT 55
1 n260 38.0 5.5 [5.0] [27.5)-TT 55
2 n257, n258, n261 40.0 3.0 [2.0] [35.0]-TT 55
2 n260 38.0 3.0 [2.0] [33.0]-TT 55
Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257, n258, n261 40.0 5.5 [5.0] [29.5]-TT 55
1 n260 38.0 5.5 [5.0] [27.5)-TT 55
2 n257, n258, n261 40.0 3.0 [2.0] [35.0]-TT 55
2 n260 38.0 3.0 [2.0] [33.0]-TT 55
3 n257, n258, n261 40.0 3.5 [3.0] [33.5]-TT 55
3 n260 38.0 3.5 [3.0] [31.5]-TT 55

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.

Table 6.2A.2.1.5-3: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRc ca)

Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper
ID (dB) (dB) limit limit
(dBm) | (dBm)
Test requirements for a CA_nXB, CA_nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated
BWchannel <= 1400MHz)
1 n257, n258, n261 40.0 8.2 [5.0] [26.8]- 55
T
1 n260 38.0 8.2 [5.0] [24.8]- 55
T
2 n257, n258, n261 40.0 9.7 [5.0] [25.3]- 55
T
2 n260 38.0 9.7 [5.0] [23.3]- 55
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3 n257, n258, n261 40.0 9.2 [5.0] [223—1—3]- 55
3 n260 38.0 9.2 [5.0] [2;.T8]- 55
4 n257, n258, n261 40.0 8.7 [5.0] [22:—3]- 55
4 n260 38.0 8.7 [5.0] [221—1—3]- 55
5 n257, n258, n261 40.0 11.2 | [7.0] [2-:IL-T8]- 55
5 n260 38.0 11.2 [7.0] [1513]- 55
Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWI;annel <
800MHz)
1 n257, n258, n261 40.0 7.7 [5.0] | [27.3]-] 55
1 n260 38.0 7.7 [5.0] [2;2]- 55
2 n257, n258, n261 40.0 8.7 [5.0] [2-23—2]- 55
2 n260 38.0 8.7 [5.0] [ZZ.T3]- 55
3 n257, n258, n261 40.0 10.7 [7.0] [2;:—3]- 55
3 n260 38.0 10.7 [7.0] [2-(|)—.-|:—3]- 55
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWc-lr—lgnneI <
400MHz)
1 n257, n258, n261 40.0 55 [5.0] |[295]-] 55
1 n260 38.0 5.5 [5.0] [2-;—.1—5]- 55
2 n257, n258, n261 40.0 6.5 [5.0] [2-E|§—T5]- 55
2 n260 38.0 6.5 [5.0] [ZE.TS]- 55
3 n257, n258, n261 40.0 9.0 [5.0] [22(—)]- 55
3 n260 38.0 9.0 [5.0] [221—.-';)]- 55
Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA-I\—_-I—nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O) UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-
Q)_UL_nXD, CA_nX(G-1)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
1 n257, n258, n261 40.0 8.2 [5.0] [26.8] 55
1 n260 38.0 8.2 [5.0] [Z_I.-g] 55
2 n257, n258, n261 40.0 9.7 [5.0] [2_;:2] 55
2 n260 38.0 9.7 [5.0] [2_;.-:2] 55
3 n257, n258, n261 40.0 9.2 [5.0] [z_sT.g] 55
3 n260 38.0 9.2 [5.0] [2_::22] 55
4 n257, n258, n261 40.0 8.7 [5.0] [2_;.T3] 55
4 n260 38.0 8.7 [5.0] [2_1—.;] 55
5 n257, n258, n261 40.0 11.2 | [7.0] [2_1T.Is] 55
5 n260 38.0 11.2 [7.0] [1%18] 55

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-l)_UL_nXD, CA_nX(D-
Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel <800MHz)
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1 n257, n258, n261 40.0 7.7 [5.0] [[27.3]-] 55
1 n260 38.0 7.7 [5.0] [223—.-'—3]- 55
2 n257, n258, n261 40.0 8.7 [5.0] [2-(I5—T3]- 55
2 n260 38.0 8.7 [5.0] [221—1—3]- 55
3 n257, n258, n261 40.0 10.7 | [7.0] [2?3]- 55
3 n260 38.0 10.7 [7.0] [2513]- 55

Test requirements for a CA_nX(D-O)_UL

_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated
BWchannel <400MHz)

1 n257, n258, n261 40.0 5.5 [5.0] [29.5]- 55
T
1 n260 38.0 5.5 [5.0] [27.5]- 55
T
2 n257, n258, n261 40.0 6.5 [5.0] [28.5]- 55
T
2 n260 38.0 6.5 [5.0] [26.5]- 55
T
3 n257, n258, n261 40.0 9.0 [5.0] [26.0]- 55
T
3 n260 38.0 9.0 [5.0] [24.0]- 55
T
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.
Table 6.2A.2.1.5-4: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, Non-
contiguous allocation)
Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 40.0 [14.4] [7.0] [18.6] -TT 55
1 n260 38.0 [14.4] [7.0] [16.6] -TT 55
2 n257, n258, n261 FES FES FES FES FFS
2 n260 FES FES FES FES FES
3 n257, n258, n261 FES FES FES FES FES
3 n260 FES FES FES FES FES
Test requirements for a CA_nX(D-G), CA_nX(D-0O) Configuration
1 n257, n258, n261 40.0 [14.4] [7.0] [18.6] -TT 55
1 n260 38.0 [14.4] [7.0] [16.6] -TT 55
2 n257, n258, n261 FFS FES FES FFS FES
2 n260 FES FES FES FES FES
3 n257, n258, n261 FES FES FES FES FES
3 n260 FES FES FES FES FES

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.

Table 6.2A.2.1.5-5: Test Tolerance (MPR for CA for Power class 1)

Test Metric FR2a

FR2b

Max device size < 30 cm

3.38dB

3.38dB

Table 6.2A.2.1.5-6: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 29 0 0 29.0-TT 43
2 n257, n258, n261 29 2 [1.5] [25.5]-TT 43

Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
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1 n257, n258, n261 29 0 0 29.0-TT 43
2 n257, n258, n261 29 3 [2.0] [24.0]-TT 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.

Table 6.2A.2.1.5-7: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, MPRc ca)

Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper
ID (dB) (dB) limit limit
(dBm) | (dBm)
Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <=
1400MHz)
1 n257, n258, n261 29 8.2 [5.0] [1_&|3_$]- 43
2 n257, n258, n261 29 93 [5.0] [1_£|1_;r7]- 43
3 n257, n258, n261 29 8.0 [5.0] [1$$]- 43
4 n257, n258, n261 29 9.2 [5.0] [1_£|1_;|2_3]- 43
5 n257, n258, n261 29 112 7.0] [1_(|)_$]- 43
Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel <
800MHz)
1 n257, n258, n261 29 77 [5.0] [1_E|3_;r3]- 43
2 n257, n258, n261 29 75 [5.0] [1_E|3_$]- 43
3 n257, n258, n261 29 8.7 [5.0] [1_£I3_;I§]- 43
4 n257, n258, n261 29 10.7 [7.0] [1_}_;?]- 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)
1 n257, n258, n261 29 5 [4.0] [2_(I)_;I9]- 43
2 n257, n258, n261 29 65 [5.0] [1%_5]- 43
3 n257, n258, n261 29 9 [5.0] [1_E|3_;|9]- 43

Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O)_UL_nXO, CA_nX(D-l)_UL_nXD, CA_nX(D-
Q) UL _nXD, CA_nX(G-lI) UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

1 n257, n258, n261 29 8.2 [5.0] [1_&|3_$]- 43
2 n257, n258, n261 29 93 [5.0] [1_£Il_;r7]- 43
3 n257, n258, n261 29 8.0 [5.0] [1$$]- 43
4 n257, n258, n261 29 9.2 [5.0] [1_£|1_;|2_3]- 43
5 n257, n258, n261 29 112 7.0] [1_(|)_$]- 43

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-

0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-I)_UL_nXD, CA_nX(D-
Q)_UL_nXD, CA_nX(G-l)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)

1 n257, n258, n261 29 77 [5.0] [1_E|3_;r3]- 43
2 n257, n258, n261 29 75 [5.0] [1_EI3_$]- 43
3 n257, n258, n261 29 8.7 [5.0] [1$.T3]- 43
4 n257, n258, n261 29 10.7 7.0] [1%_3]- 43

Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated

BWchannel < 400MHz)

1]

n257, n258, n261

| 29

| 77 | [5.0] | [16.3-] 43
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T
2 n257, n258, n261 29 75 [5.0] [1_EI3_$]- 43
3 n257, n258, n261 29 6.7 [5.0] [1$.T3]- 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.
Table 6.2A.2.1.5-8: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, Non-
contiguous allocation)
Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 29 7 [5.0] [17.0]-TT 43
2 n257, n258, n261 FES FES FES FES FES
3 n257, n258, n261 FES FES FES FES FES
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-9.

Table 6.2A.2.1.5-9: Test Tolerance (MPR for CA for Power class 2)
FFS

Table 6.2A.2.1.5-10: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 224 0 0 22.4-TT 43
1 n260 20.6 0 0 20.6-TT 43
2 n257, n258, n261 224 2 1.5 18.9-TT 43
2 n260 20.6 2 15 17.1-TT 43
Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257, n258, n261 224 0 0 22.4-TT 43
1 n260 20.6 0 0 20.6-TT 43
2 n257, n258, n261 22.4 3 2.0 17.4-TT 43
2 n260 20.6 3 2.0 15.6-TT 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.

Table 6.2A.2.1.5-11: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, MPRc ca)

Test Band Min peak MPR Lower limit for test Lower limit for test procedure | Upper limit
ID EIRP (dB) procedure with UPLF with PHR (variant b, Rel-15 (dBm)
(dBm) test mode (variant a, only)
Rel-16 and later)
T(MPR) | Lower limit | T(MPR+ APHR) | Lower limit
(dB) (dBm) (dB) PHR(dBm)
Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
1| n257,n258, n261 22.4 8.2 5.0 9.2-TT 5.0 9'2'$$HR' 43
1 n260 20.6 8.2 5.0 7.4-TT 5.0 74 APAR- 43
2| n257,n258,n261 | 554 9.3 5.0 8.1-TT 5.0+2 0.1 APHR- 43
2 n260 20.6 0.3 5.0 6.3-TT 5.0+2 43 APAR- 43
3 | n257,n258, n26l 22.4 8.0 5.0 9.4-TT 5.0 94- ??HR' 43
8 n260 20.6 8.0 5.0 7.6-TT 5.0 76 APHR- 43
4 n257, n258, n261 22.4 9.2 5.0 8.2-TT 5.0+2 6.2- APHR- 43
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TT
4 n260 20.6 9.2 5.0 6.4-TT 5.042 44 ﬁ’ HR- 43
5 | N257,n258,n261 22.4 11.2 7.0 42-TT 7.0 4.2- ??HR' 43
> n260 20.6 11.2 7.0 2.4-TT 7.0] 2.4 ﬁ’HR' 43
Test requirements for a CA_nXD, CA_nXE_UL_nXD, CA_nXF_UL_nXD, CA_nXB Configuration (Cumulative aggregated
BWchannel < 800MHz)
1| n257,n258,n261 | 554 7.7 5.0 9.7-TT 5.0 9.7 APHR- 43
1 n260 20.6 7.7 5.0 7.9-TT 5.0 7.9 ﬁ)HR' 43
2 | n257,n258, n261 22.4 7.5 5.0 9.9-TT 5.0 9.9- ??HR' 43
2 n260 20.6 75 5.0 8.1-TT 5.0 8.1- ??HR' 43
3 | n257,n258, n26l 22.4 8.7 5.0 8.7-TT 5.0 8.1- ﬁ)HR' 43
3 n260 20.6 8.7 5.0 6.9-TT 5.0 6.9- ﬁ’HR' 43
4 | n2s7.n2e8. 26l | 55 4 10.7 7.0 47T 7.0 47 LPHR- 43
4 n260 20.6 10.7 7.0 2.9-TT 7.0 2.9- ﬁ’HR' 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)
1 | n257, n258, n261 94 5 40 - 4041 12.4-TATPHR- 23
1 n260 20.6 5 4.0 11.6-TT 4.0+1 10'6'TATPHR' 43
2| n257,n258, n261 22.4 6.5 5.0 10.9-TT 5.0 10'9'TATPHR' 43
2 n260 20.6 6.5 5.0 9.1-TT 5.0 9.1- ??HR' 43
3 | n2v7.n288.n26L | 55 4 9 5.0 8.4-TT 5.0 8.4- APHR- 43
3 n260 20.6 9 5.0 6.6-TT 5.0 6.6- ﬁ’ HR- 43
Test requirements for a CA_nX(D-A) )_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration (800MHz <=
Cumulative aggregated BWchannel <= 1400MHz)
1| n257,n258,n261 | 554 8.2 5.0 9.2-TT 5.0 9.2 APHR- 43
1 n260 20.6 8.2 5.0 7.4-TT 5.0 74 ﬁ’HR' 43
2| n257,n258,n261 22.4 9.3 5.0 8.1-TT 5.042 6.1- ﬁ’ HR- 43
2 n260 20.6 9.3 5.0 6.3-TT 5.042 43 LPHR- 43
3 | n257,n258, n26l 22.4 8.0 5.0 9.4-TT 5.0 94- ﬁ)HR' 43
3 n260 20.6 8.0 5.0 7.6-TT 5.0 7.6- ﬁ’HR' 43
4 | n257,n258,n261 | 554 9.2 5.0 8.2-TT 5.042 0.2 APHR- 43
4 n260 20.6 9.2 5.0 6.4-TT 5.0+2 44- ﬁ’HR' 43
5 | n257,n258,n261 | 5 4 11.2 7.0 42-TT 7.0 42 LPAR- 43
5 n260 20.6 11.2 7.0 2.4TT 7.0 2.4- ??HR' 43
Test requirements for a CA_nX(D-A)_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O) Configuration (Cumulative aggregated
BWchannel < 800MHz)
1| n257,n258, n261 22.4 7.7 [5.0] 9.7-TT 5.0 9.7- ??HR' 43
1 n260 20.6 7.7 [5.0] 7.9-TT 5.0 7.9- ﬁ’ HR- 43
2 | n257, n258, n261 22.4 75 [5.0] 9.9-TT 5.0 9.9- APHR- 43
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1T
2 n260 20.6 75 [5.0] 8.1-TT 5.0 81 APAR- 43
3 | n257,n258, n261 22.4 8.7 [5.0] 8.7-TT 5.0 8.7- ﬁ’ HR- 43
3 n260 20.6 8.7 [5.0] 6.9-TT 5.0 0.9 APHR- 43
4 | n257,n2s8, n26l 22.4 10.7 [7.0] 47-TT 7.0 4.7 ﬁ’HR' 43
4 n260 20.6 10.7 [7.0] 2.9-TT 7.0 2.9- ﬁ’ HR- 43
Test requirements for a CA_nX(D-A)_UL_nXD, CA_nX(A-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <
400MHz)
1| n257,n258, n261 22.4 5 4.0 13.4-TT 4.0+1 12'4'TATPHR' 43
! n260 20.6 5 4.0 11.6-TT 4.0+1 106 APHR- 43
2 | n257,n258, n261 22.4 6.5 5.0 10.9-TT 5.0 10'9'TATPHR' 43
2 n260 20.6 6.5 5.0 9.1-TT 5.0 91 APHR- 43
3 | n2s7.n288.n26L | 55 4 9 5.0 8.4-TT 5.0 8.4- APHR- 43
3 n260 20.6 9 5.0 6.6-TT 5.0 0.6~ APHR- 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
NOTE 2: APHR is defined in Table 6.2A.2.1.4.2-1
NOTE 3: test procedure with PHR (variant b)
Table 6.2A.2.1.5-12: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, Non-
contiguous allocation)
Test Band | Min peak EIRP MPR Lower limit for test Lower limit for test Upper limit
ID (dBm) (dB) procedure with UPLF procedure with PHR (dBm)
test mode (variant a) (variant b)
T(MPR) (dB) Lower | TIMPR+ Lower
limit | APHR) limit
(dBm) (dB) PHR(dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257
: [10.4]- [10.4]-
n258, 22.4 7 [5.0] e [5.0] APHR -TT 43
n261
1 n260 [8.6]- [8.6]-
20.6 7 [5.0] T [5.0] APHR -TT 43
2 n257, FFS FFS FFS FFS FFS FFS FFS
n258,
n261
2 n260 FFS FFS FFS FFS FFS FFS FFS
3 n257, FFS FFS FFS FFS FFS FFS FFS
n258,
n261
3 n260 FFS FFS FFS FFS FFS FFS FFS

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
NOTE 2: APHR is defined in Table 6.2A.2.1.4.2-1

Table 6.2A.2.1.5-13: Test Tolerance (MPR for CA for Power class 3) (Aggregated UL BW < 400MHZz)

Test Metric FR2a FR2b
Max device size < 30 cm 3.24dB 3.24 dB
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Table 6.2A.2.1.5-14: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, single CC

MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257, n258, n261 34 0 0 34.0-TT 43
1 n260 31 0 0 31.0-TT 43
2 n257, n258, n261 34 2 [1.5] [30.5]-TT 43
2 n260 31 2 [1.5] [27.5]-TT 43
Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257, n258, n261 34 0 0 34.0-TT 43
1 n260 31 0 0 31.0-TT 43
2 n257, n258, n261 34 3 [2.0] [29.0]-TT 43
2 n260 31 3 [2.0] [26.0]-TT 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-15: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, MPRc ca)

Test Band Min peak EIRP (dBm) MPR | T(MPR) | Lower | Upper
ID (dB) (dB) limit limit

(dBm) | (dBm)

Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <=

1400MHz)
1 n257, n258, n261 34 8.2 [5.0] [2_(|)_$]- 43
1 n260 31 82 | o |81 43
2 n257, n258, n261 34 93 [5.0] [1_?_;r7]- 43
2 n260 31 93 | [5.0] [1$'T7 F| a3
3 n257, n258, n261 31 8.0 [5.0] [2#]- 43
3 n260 31 8.0 | [5.0] [1$f]' 43
4 n257, n258, n261 34 9.2 [5.0] [1_?_;:_3]- 43
4 n260 31 02 | po] | MO8 43
5 n257, n258, n261 34 12| o [1$$]- 43
S n260 31 11.2 | [7.0] [1$f]' 43
Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)
1 n257, n258, n261 34 77 (5.0] [2_:IL_$]- 43
L n260 31 77 | B0 [1$$]- 43
2 n257, n258, n261 34 75 [5.0] [2%_5]- 43
2 n260 31 75 | o | U824
3 n257, n258, n261 34 8.7 [5.0] [2_(|)_$]- 43
3 n260 31 87 | [5.0] [1#]' 43
4 n257, n258, n261 34 10.7 (7.0] [l'?'ﬁ?]- 43
4 n260 31 10.7 | [7.0] [1$f]' 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)

1 n257, n258, n261 34 5 [4.0] [2%9]- 43
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L n260 31 5 | [4.0] [2$f]' 43
2 n257, n258, n261 " 65 | [50] [2$.T5]- i3
2 n260 31 65 | [5.0] [1$'T5]' 43
3 n257, n258, n261 o o | 50 [2$$]- i3
3 n260 [17.0]-

31 o | o | M 43

Test requirements for a CA_nX(D-G) )_UL_nXD, CA_nX(D-G)_UL_nXG, CA
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D- P) UL_nXD, CA_nX(E- O) UL_nXO, CA_nX(D- I) UL

_nX(D-O)_UL_nXD, CA_nX(D-

_nXD, CA_nX(D-
Q)_UL_nXD, CA_nX(G-1)_UL_nXG Configuration (800MHz< Cumulative aggregated BWchannel <= 1400MHz)

1 n257, n258, n261 a1 62 | [5.0 [23 T8] 23
1 n260 31 82 | 5.0 [ﬁf]' 43
2 n257, n258, n261 a1 o3 | [5.0] [1$.T7]- 23
2 n260 31 93 | [5.0] [1$'T7 F1 a3
3 n257, N258, n261 2 80 | [0 [2#]- 23
s n260 31 80 | [5.0] [1$f]' 43
4 n257, n258, n261 34 9.2 [5.0] [1_?_;:_3]- 43
4 n260 31 92 | [5.0] “?f]' 43
5 n257, N258, n261 2 12| o [1$$]- 23
S n260 31 11.2 | [7.0] [1$f]' 43

Test requirements for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-
0)_UL_nXO, CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(O-E)_UL_nXO, CA_nX(D-l)_UL_nXD, CA_nX(D-
Q)_UL_nXD, CA_nX(G-I) UL _nXG Configuration (Cumulative aggregated BWchannel < 800MHz)

1 n257, n258, n261 34 77 [5.0] [2%_3]- 43
L n260 31 77 | B0 [1$$]- 43
2 n257, n258, n261 ) 75 | o | S| 4
2 n260 31 75 | [5.0] [1$'T5]' 43
3 n257, n258, n261 o 67 | B0l [2$$]- i3
s n260 31 87 | [5.0] [1%3]' 43
4 n257, n258, n261 ) 07| ol [1$$]- i3
4 n260 31 10.7 | [7.0] [1$f]' 43

Test requirements for a CA_nX(D-O)_UL_|

nXD, CA_nX(D-O)_UL_nXO Configu
BWchannel < 400MHz)

ration (Cumulative aggregated

1 n257, n258, n261 2 5 | 0] [2$$]- 23
1 n260 a1 5 | @o |20 4
2 n257, n258, n261 2 65 | [0l [2$.T5]- 43
2 n260 31 65 | [5.0] [1$'T5]' 43
3 n257, n258, n261 a1 o 5.0] [2$$]- 23
s n260 31 9 | [BO [1#]' 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.
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Table 6.2A.2.1.5-16: MPR requirements for Intra-band Contiguous UL CA (Power Class 4, Non-
contiguous allocation)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257, n258, n261 34 7 [5.0] [22.0]-TT 43
1 n260 31 7 [5.0] [19.0]-TT 43
2 n257, n258, n261 FFS FFS FFS FFS FFS
2 n260 FFS FFS FFS FFS FFS
3 n257, n258, n261 FFS FFS FFS FFS FFS
3 n260 FFS FFS FFS FFS FFS
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-17: Test Tolerance (MPR for CA for Power class 4)
FFS

Table 6.2A.2.1.5-18: MPR requirements for Intra-band Contiguous UL CA (Power Class 5, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
1 n257 30 0 0 30-TT 43
1 n258 30.4 0 0 30.4-TT 43
2 n257 30 2 15 26.5-TT 43
2 n258 30.4 2 15 26.9-TT 43
Test requirements for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257 30 0 0 30-TT 43
1 n258 30.4 0 0 30.4-TT 43
2 n257 30 3 2.0 25-TT 43
2 n258 30.4 3 2.0 25.4-TT 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.

Table 6.2A.2.1.5-19: MPR requirements for Intra-band Contiguous UL CA (Power Class 5, MPRc ca)

Test Band Min peak MPR Lower limit for test Lower limit for test procedure | Upper limit
ID EIRP (dB) procedure with UPLF with PHR (variant b, Rel-15 (dBm)
(dBm) test mode (variant a, only)
Rel-16 and later)
T(MPR) | Lower limit | T(MPR+ APHR) | Lower limit
(dB) (dBm) (dB) PHR(dBm)
Test requirements for a CA_nXB, nXC_UL_nXB Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
1 n2s7 30 8.2 5.0 16.8-TT 5.0 16.8-OPHR- 43
1 n258 30.4 8.2 5.0 17.2-TT 5.0 172 LPHR: 43
2 n2s7 30 9.3 5.0 15.7-TT 5.0+2 13.7-LPHR: 43
2 n258 30.4 9.3 5.0 16.1-TT 5.0+2 14 1-0PHR 43
3 n257 30 8.0 5.0 17-TT 5.0 17-APHR-TT 43
8 n258 30.4 8.0 5.0 17.4-TT 5.0 17.4-LPHR: 43
4 n2s7 30 9.2 5.0 15.8-TT 5.0+2 138-0PHR 43
4 n258 304 9.2 5.0 16.2-TT 5.0+2 14'2__|_ATPHR_ 43
S n2s7 30 11.2 7.0 11.8-TT 7.0 11.8.0PHR- 43
5 n258 304 11.2 7.0 12.2-TT 7.0 12.2-APHR- 43

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18

163

ETSI TS 138 521-2 V18.8.0 (2025-10)

|

|

|

|

|

TT

Test requirements for a CA_nXD, CA_nXE_UL_nXD, CA_nXF_UL_nXD, CA_nXB Configuration (Cumulative aggregated
BWchannel < 800MHz)

1 n257 30 77 50 17.3-TT 50 17'3'TATPHR' 43
1 n258 30.4 7.7 5.0 17.7-TT 5.0 17'7'TATPHR' 43
2 n257 30 75 5.0 17.5-TT 5.0 17'5'TATPHR' 43
2 n258 304 75 50 17.9-TT 50 17'9'TATPHR' 43
8 n257 30 8.7 5.0 16.3-TT 5.0 16'3'TATPHR' 43
8 n258 30.4 8.7 5.0 16.7-TT 5.0 16'7'TATPHR' 43
4 n257 30 10.7 7.0 12.3-TT 7.0 12'3'TATPHR' 43
4 n258 30.4 10.7 7.0 12.7-TT 7.0 12'7'TATPHR' 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)
1 n257 30 5 40 21-TT 2.0+1 20-APHR-TT 43
1 n258 304 5 40 21.4-TT 4.0+1 20'4'TATPHR' 43
2 n257 30 6.5 5.0 18.5-TT 5.0 18'5'TATPHR' 43
2 n258 304 6.5 50 18.9-TT 50 18'9'TATPHR' 43
3 n257 30 9 50 16-TT 50 16-APHR-TT 43
s n258 30.4 9 5.0 16.4-TT 5.0 16'4'TATPHR' 43
Test requirements for a CA_nX(D-A) )_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration (800MHz <=
Cumulative aggregated BWchannel <= 1400MHz)
1 n257 30 8.2 50 16.8-TT 50 16'8'TATPHR' 43
1 n258 30.4 8.2 5.0 17.2-TT 5.0 17'2'TATPHR' 43
2 n257 30 9.3 5.0 15.7-TT 5.042 13'7'TATPHR' 43
2 n258 304 9.3 50 16.1-TT 5.042 14'1'TATPHR' 43
3 n257 30 8.0 50 17717 50 17-APHR-TT 43
8 n258 30.4 8.0 5.0 17.4-TT 5.0 17'4'TATPHR' 43
4 n257 30 9.2 50 15.8-TT 5.042 13'8'TATPHR' 43
4 n258 304 9.2 50 16.2-TT 5.042 14'2'TATPHR' 43
5 n257 30 11.2 7.0 11.8-TT 7.0 11'8'TATPHR' 43
5 n258 304 112 7.0 12.2-TT 7.0 12'2'TATPHR' 43
Test requirements for a CA_nX(D-A)_UL_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O) Configuration (Cumulative aggregated
BWchannel < 800MHz)
1 n257 30 77 5.0 17.3-TT 5.0 17'3'TATPHR' 43
1 n258 30.4 77 5.0 17.7-TT 5.0 17'7'TATPHR' 43
2 n257 30 75 5.0 17.5-TT 5.0 17'5'TATPHR' 43
2 n258 30.4 75 5.0 17.9-TT 5.0 17'9'TATPHR' 43
8 n257 30 8.7 5.0 16.3-TT 5.0 16'3'TATPHR' 43
8 n258 304 87 5.0 16.7-TT 5.0 16'7'TATPHR' 43
4 n257 30 10.7 7.0 12.3-TT 7.0 12'3'TATPHR' 43

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18 164 ETSI TS 138 521-2 V18.8.0 (2025-10)
4 n258 30.4 107 70 | 12.7-TT 7.0 12.7OPAR: 43
Test requirements for a CA_nX(D-A)_UL_nXD, CA_nX(A-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <
400MHz)
1 n257 30 4.0 21-TT 4.0+1 20-APHR-TT 43
! n258 30.4 4.0 21.4-TT 4.0+1 204-LPHR- 43
2 n2s7 30 6.5 5.0 18.5-TT 5.0 18.5-0PHR- 43
2 n2s8 30.4 6.5 5.0 18.9-TT 5.0 18.9-0PHR- 43
3 n257 30 9 5.0 16-TT 5.0 16-APHR-TT 43
8 n258 30.4 9 5.0 16.4-TT 5.0 16.4-PHR- 43
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
NOTE 2: APHR is defined in Table 6.2A.2.1.4.2-1
NOTE 3: test procedure with PHR (variant b)
Table 6.2A.2.1.5-20: MPR requirements for Intra-band Contiguous UL CA (Power Class 5, Non-
contiguous allocation)
Test Band | Min peak EIRP MPR Lower limit for test Lower limit for test Upper limit
ID (dBm) (dB) procedure with UPLF procedure with PHR (dBm)
test mode (variant a) (variant b)
T(MPR) (dB) Lower | TIMPR+ Lower
limit APHR) limit
(dBm) (dB) PHR(dBm)
Test requirements for a CA_nXB, CA_nXD, CA_XG, CA_nXO Configuration
1 n257 [18]- [18]-
30 7 [5.0] T [5.0] APHR -TT 43
1 n258 [18.4]- [18.4]-
30.4 7 [5.0] - [5.0] APHR -TT 43
2 n257 FES FES FES FES FES FES FES
2 n258 FES FES FES FES FES FES FES
3 n257 FES FES FES FES FES FES FES
3 n258 FES FES FES FES FES FES FES
NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
NOTE 2: APHR is defined in Table 6.2A.2.1.4.2-1

Table 6.2A.2.1.5-21: Test Tolerance (MPR for CA for Power class 5) (Aggregated UL BW < 400MHz)

6.2A.2.2

Test Metric

FR2a

Max device size < 30 cm

3.38 dB

UE maximum output power reduction for CA (UL CA)

Editor's note: The following aspects are either missing or not yet determined:

The UPLF test mode is applicable to UEs Release 16 and forward.

Thistest case isincomplete for Power classes 1, 2, 4 Release 15.

For atransition period until RAN#99, the stability and repeatability of test procedure with PHR (variant
b) for Rel-15 UEs s under evaluation.

Whether additional check is needed in the test procedure to ensure UE continues transmissions on the
SCell isFFS

Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW
> 400MHz and intra-band non-contiguous CA are TBD.
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- The test points for higher bandwidth classes with testability problem need an update to decrease the UL
bandwidth until they become testable.

- Thistest caseisincomplete for intra-band non-contiguous CA

6.2A.2.2.1 Test purpose

The number of RB identified in 6.2.2.3 is based on meeting the requirements for the maximum power reduction (MPR)
due to Cubic Metric (CM).

6.2A.2.2.2 Test applicability

The requirements of this test apply to al types of NR UE release 15 and forward supporting 3UL CA.

6.2A.2.2.3 Minimum conformance requirements

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.2.
6.2A.2.2.4 Test description

6.2A.2.2.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for
each CA configuration and subcarrier spacing, are shown in Table 6.2A.2.1.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.2A.2.2.4.1-1: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRnarrow)

FFS

Table 6.2A.2.2.4.1-2: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, single
CC MPR requirement)

FFS

Table 6.2A.2.2.4.1-3: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRc ca)

FFS

Table 6.2A.2.2.4.1-4: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, Non-
contiguous allocation)

FFS

Table 6.2A.2.2.4.1-5: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,
single CC MPR requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal

subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, High range

subclause 4.3.1.2.3 for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA

configuration) as specified in for the CA Configuration across | configuration
bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
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Test Parameters

Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_nXH Configuration (Cumulative aggregated BWchannel <= 400MHz)

PCC/CC1 Default Default - DFT-s-OFDM Inner_Full

1 QPSK
SCcC/cc2 - -
SCC/CC3 - -
PCC/CC1 DFT-s-OFDM Outer_Full

5 QPSK
SCcC/cc2 - -
SCcC/cC3 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

Table 6.2A.2.2.4.1-6: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,

MPRc ca)
Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] For intra-band contiguous CA: Mid range.
subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth For intra-band non-contiguous CA: FFS
classes
Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in TS 38.508-1 [10] configuration
subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration
across bandwidth combination sets supported by the UE
Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test | CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB
ID (NOTE 2) frequency allocation allocation
Default Test Settings for a CA_nXE, CA_nXF_UL_nXE Configuration (400MHz <= Cumulative aggregated
BWchannel <= 800MHz)
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
1 Sccl/cc2 DFT-s-OFDM Outer_Full
16QAM
SCC2/CC3 DFT-s-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
QPSK
5 Scc1l/cc2 CP-OFDM Outer_Full
QPSK
SCC2/CC3 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
16QAM
3 SCcl/cc2 CP-OFDM Outer_Full
16QAM
SCC2/CC3 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
64QAM
4 SCcl/cc2 CP-OFDM Outer_Full
64QAM
SCC2/CC3 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXH Configuration (Cumulative aggregated BWchannel < 400MHz)
PCC/CC1 Default Default - CP-OFDM Outer_Full
1 QPSK
SCC/cC2 CP-OFDM Outer_Full
QPSK
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SCcC/CcC3 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
16QAM
2 SCC/CC2 CP-OFDM Outer_Full
16QAM
SCcC/CcC3 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
64QAM
3 SCC/CC2 CP-OFDM Outer_Full
64QAM
SCcC/cC3 CP-OFDM Outer_Full
64QAM

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with

CCi or CCj frequencies defined in TS38.508-1 [10].

o o A W N

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.

The UL Reference Measurement channels are set according to Table 6.2A.2.2.4.1-1 to Table 6.2A.2.2.4.1-6.
Propagation conditions are set according to Annex B.O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2A.2.2.4.3.

6.2A.2.2.4.2 Test procedure

1
2.

Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels

The SS shall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF
CA testing. Message contents are defined in subclause 6.2A.2.2.4.3.

Apply the test step based on the 5G NR UE Release:

3a. For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS applies a backoff on the
PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT
REQUEST procedure is performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR
AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE
shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.

3b. For Release 15 5G NR UESs: No action.
3c. For testing single CC MPR requirement: No action.

SS activates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2A.2.2.4.1-1 to Table 6.2A.2.1.4.1-6. Since the UL has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

Set the UE in the Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Apply the test step based on the 5G NR UE Release:
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7a. For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commandsin every
uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this
step to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

7b. For Release 15 5G NR UEs: Send uplink power control commands in uplink scheduling information to the
UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value
according to Table 6.2A.2.2.4.2-1; allow at least 200 ms for the UE to reach maximum output power. Allow
at least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Table 6.2A.2.2.4.2-1: Power target values per UL CC for test procedure using PHR
FFS

7c. For testing single CC MPR requirement: Send continuously uplink power control "up" commandsin every
uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this
step to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

8. SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

9. Measure UE EIRP in the Tx beam peak direction in the accumul ative aggregated channel bandwidth of the radio
access mode according to the test configuration, which shall meet the requirements described in 6.2A.2.1.5.
EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is
calculated considering both polarizations, theta and phi.

10. Apply the test step based on the 5G NR UE Release:

10a. For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS deactivates the UE Power
Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as
specified in TS 38.508-1 [10] clause 4.9.33.

10b. For Release 15 5G NR UESs: No action.
10c. For testing single CC MPR requirement: No action.

11. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.

NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

NOTE 2: When switching to DFT-s-OFDM waveform, as specified in Table 6.2A.2.2.4.1-1to Table 6.2A.2.2.4.1-
6, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.2A.2.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for Release 15 5G NR
UE.

Table 6.2A.2.2.4.3-1: PUSCH-PowerControl

Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry

PUSCH-AlphaSets)) OF SEQUENCE {

PO-PUSCH-AlphaSet[1] SEQUENCE {

alpha alpha0
}

}

}
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Table 6.2A.2.2.4.3-2: PUSCH-ConfigCommon

Derivation Path: TS 38.508-1[10], Table 4.6.3-119
Information Element Value/remark Comment Condition
PUSCH-ConfigCommon ::= SEQUENCE {
pO0-NominalWithGrant -4 50 MHz
p0-NominalWithGrant -8 100 MHz
pO-NominalWithGrant -10 200 MHz
pO0-NominalWithGrant -14 400 MHz
}
Table 6.2A.2.2.4.3-3: BSR-Config (Rel-15 UE only)
Derivation Path: TS 38.508-1 [10], Table 4.6.3-7
Information Element Value/remark Comment Condition
BSR-Config ::= SEQUENCE {
periodicBSR-Timer infinity
retxBSR-Timer sf80
logicalChannelSR-DelayTimer Not present
}
6.2A.2.2.5 Test requirement

The EIRP derived in step 8 shall be within the range prescribed by the nominal maximum output power and tolerancein
the applicable table from Table 6.2A.2.2.5-1 to Table 6.2A.2.2.5-11.

Table 6.2A.2.2.5-1: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRnarrow)
FFS

Table 6.2A.2.2.5-2: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, single CC
MPR requirement)

FFS

Table 6.2A.2.2.5-3: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRc ca)

FFS
Table 6.2A.2.2.5-4: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, Non-
contiguous allocation)
FFS
Table 6.2A.2.2.5-5: Test Tolerance (MPR for CA for Power class 1)
FFS

Table 6.2A.2.2.5-6: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, single CC
MPR requirement)

FFS

Table 6.2A.2.2.5-7: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, MPRc ca)
FFS

Table 6.2A.2.2.5-8: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, Non-
contiguous allocation)

FFS
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Table 6.2A.2.2.5-9: Test Tolerance (MPR for CA for Power class 2)

FFS

Table 6.2A.2.2.5-10: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit

ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXH UL Configuration (Cumulative aggregated BWchannel <= 400MHz)

1 n257, n258, n261 22.4 0 0 22.4-TT 43

1 n260 20.6 0 0 20.6-TT 43

2 n257, n258, n261 22.4 3 2.0 17.4-TT 43

2 n260 20.6 3 2.0 15.6-TT 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.

Table 6.2A.2.2.5-11: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, MPRc ca)

Lower limit for test
Min procedure with UPLF Lower limit for test procedure with
K MPR test mode (variant a, PHR (variant b, Rel-15 only) Upper
Test ID Band pea Rel-16 and later) limit
EIRP (dB) MPR + T(MPR+ (dBm)
(dBm) T(MPR) Lower limit Lower limit
APHR APHR)
(dB) (dBm) (dB) (dB) PHR (dBm)
Test requirements for a CA_nXE, nXF_UL_nXE Configuration
(400MHz < Cumulative aggregated BWchannel < 800MHz)
n257,
1 n258, n261 22.4 8.7 5 8.7-MPp-TT 9.9 5 7.5-MPp-TT 43
1 n260 20.6 8.7 5 6.9-MP,-TT 9.9 5 5.7-MPp-TT 43
n257,
2 n258, n261 22.4 7.5 5 9.9-MP,-TT 8.7 5 8.7-MPp-TT 43
2 n260 20.6 7.5 5 8.1-MPp-TT 8.7 5 6.9-MP,-TT 43
n257,
3 n258, n261 22.4 8.7 5 8.7-MPp-TT 9.9 5 7.5-MPp-TT 43
3 n260 20.6 8.7 5 6.9-MPp-TT 9.9 5 5.7-MPp-TT 43
n257,

4 n258, n261 22.4 10.7 7 4.7-MPp-TT 11.9 7 3.5-MPp-TT 43
4 n260 20.6 10.7 7 2.9-MPp-TT 11.9 7 1.7-MPp-TT 43
Test requirements for a CA_nXH. CA_nXI_UL_nXH. CA_nXJ_UL_nXH. CA_nXK_UL_nXH, CA_nXL_UL_nXH.
CA_nXM_UL_nXH Configuration (Cumulative aggregated BWchannel £ 400MHz)

n257,
1 n258, n261 22.4 5 4 13.4-MPp-TT 6.2 5 11.2-MPp-TT 43
1 n260 20.6 5 4 11.6-MPp-TT 6.2 5 9.4-MPp-TT 43
n257,
2 n258, n261 22.4 6.5 5 10.9-MP,-TT 7.7 5 9.7-MP,-TT 43
2 n260 20.6 6.5 5 9.1-MP,-TT 7.7 5 7.9-MPp-TT 43
n257,
3 n258, n261 22.4 9 5 8.4-MPp-TT 10.2 7 5.2-MPp-TT 43
3 n260 20.6 9 5 6.6-MPp-TT 10.2 7 3.4-MPp-TT 43

NOTE 1: MBp is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-2 of TS 38.508-2.
This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.

NOTE 2: APHR is defined in Table 6.2A.2.1.4.2-1.

NOTE 3: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.

6.2A.2.3 UE maximum output power reduction for CA (4UL CA)

Editor's note: The following aspects are either missing or not yet determined:
- The UPLF test mode is applicable to UEs Release 16 and forward.

- Thistest caseisincomplete for Power classes 1, 2, 4 Release 15.
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- For atransition period until RAN#99, the stability and repeatability of test procedure with PHR (variant
b) for Rel-15 UEs is under evaluation.

- Whether additional check is needed in the test procedure to ensure UE continues transmissions on the
SCell isFFS

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- M easurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW
> 400MHz and intra-band non-contiguous CA are TBD.

- The test points for higher bandwidth classes with testability problem need an update to decrease the UL
bandwidth until they become testable.

- Thistest case isincomplete for intra-band non-contiguous CA

6.2A.2.3.1 Test purpose

The number of RB identified in 6.2.2.3 is based on meeting the reguirements for the maximum power reduction (MPR)
dueto Cubic Metric (CM).

6.2A.2.3.2 Test applicability

The requirements of thistest apply to al types of NR UE release 15 and forward supporting 3UL CA.

6.2A.2.3.3 Minimum conformance requirements

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2A.2.
6.2A.2.3.4 Test description

6.2A.2.3.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for
each CA configuration and subcarrier spacing, are shown in Table 6.2A.2.1.4.1-1. The details of the uplink reference
measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before
measurement are specified in Annex C.2.

Table 6.2A.2.3.4.1-1: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRnarrow)

FFS

Table 6.2A.2.3.4.1-2: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, single
CC MPR requirement)

FFS

Table 6.2A.2.3.4.1-3: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1,
MPRc ca)

FFS

Table 6.2A.2.3.4.1-4: Intra-band Contiguous UL CA Test Configuration Table (Power Class 1, Non-
contiguous allocation)

FFS
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Table 6.2A.2.3.4.1-5: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,
single CC MPR requirement)

Default Conditions

Test Environment as specified in TS 38.508-1 [10] Normal

subclause 4.1

Test Frequencies as specified in TS 38.508-1 [10] Low range, High range

subclause 4.3.1.2.3 for different CA bandwidth classes

Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA

configuration) as specified in for the CA Configuration across | configuration
bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_nXH Configuration (Cumulative aggregated BWchannel <= 400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Inner_Full
QPSK
1 SCcC/ccC2 - -
SCcC/cC3 - -
SCC/CC4 - -
PCC/CC1 DFT-s-OFDM Outer_Full
QPSK
2 SCcC/cc2 - -
SCcC/cC3 - -
SCC/CC4 - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

Table 6.2A.2.3.4.1-6: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,

MPRc ca)
Default Conditions
Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] For intra-band contiguous CA: Mid range.

subclause 4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth For intra-band non-contiguous CA: FFS
classes

Test CC Combination setting (aggregated BW of the CA Highest aggregated channel bandwidth of the CA
configuration) as specified in TS 38.508-1 [10] configuration

subclause 4.3.1.2.3 and 4.3.1.2.4 for the CA Configuration
across bandwidth combination sets supported by the UE

Test SCS as specified in Table 5.3.5-1 120 kHz
Test Parameters
Test CC & Mapping ChBw(MHz) Test DL RB UL Modulation | UL RB allocation
ID (NOTE 2) frequency allocation
Default Test Settings for a CA_nXF Configuration (400MHz <= Cumulative aggregated BWchannel <= 800MHz)
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCcC1/cc2 DFT-s-OFDM Outer_Full
1 16QAM
SCC2/CC3 DFT-s-OFDM Outer_Full
16QAM
SCC3/CC4 DFT-s-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
QPSK
SCcC1l/CC2 CP-OFDM Outer_Full
> QPSK
SCC2/CC3 CP-OFDM Outer_Full
QPSK
SCC3/Cc4 CP-OFDM Outer_Full
QPSK
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PCC/CC1 CP-OFDM Outer_Full
16QAM
SCcC1l/CC2 CP-OFDM Outer_Full
3 16QAM
SCC2/CC3 CP-OFDM Outer_Full
16QAM
SCC3/Cc4 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
64QAM
SCcC1l/CC2 CP-OFDM Outer_Full
4 64QAM
SCC2/CC3 CP-OFDM Outer_Full
64QAM
SCC3/CC4 CP-OFDM Outer_Full
64QAM
Default Test Settings for a CA_nXI Configuration (Cumulative aggregated BWchannel £ 400MHz)
PCC/CC1 Default Default - CP-OFDM Outer_Full
QPSK
SCc/cc2 CP-OFDM Outer_Full
1 QPSK
SCC2/CC3 CP-OFDM Outer_Full
QPSK
SCC3/Cc4 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
16QAM
SCC/CC2 CP-OFDM Outer_Full
> 16QAM
SCC2/CC3 CP-OFDM Outer_Full
16QAM
SCC3/Cc4 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
64QAM
SCC/CC2 CP-OFDM Outer_Full
3 64QAM
SCC2/CC3 CP-OFDM Outer_Full
64QAM
SCC3/CC4 CP-OFDM Outer_Full
64QAM

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1.
NOTE 2: PCC/CCi and SCC/CCj means PCC is on component carrier CCi and SCC is on component carrier CCj, with
CCi or CCj frequencies defined in TS38.508-1 [10].

o U A W N

Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.

The UL Reference Measurement channels are set according to Table 6.2A.2.3.4.1-1 to Table 6.2A.2.3.4.1-6.

Propagation conditions are set according to Annex B.O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [10] clause 4.5.
Message contents are defined in clause 6.2A.2.3.4.3.

6.2A.2.3.4.2

Test procedure

1. Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for al downlink physical channels
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2. The SSshall configure SCC as per TS 38.508-1 [10] subclause 5.5.1 Procedure to configure SCC(s) for NR RF
CA testing. Message contents are defined in subclause 6.2A.2.2.4.3.

3. Apply the test step based on the 5G NR UE Release:

3a. For Release 16 and forward 5G NR UEs supporting the UPLF test mode: SS applies a backoff on the
PCell power by activating the UE Power Limit Function (UPLF). The ACTIVATE POWER LIMIT
REQUEST procedureis performed as specified in TS 38.508-1 [10] clause 4.9.32 using TOTAL NR
AGGREGATED BANDWIDTH and PCELL NR bandwidth as per Test CC Combination setting. UE
shall transmit ACTIVATE POWER LIMIT RESPONSE to SS. Go to step 4.

3b. For Release 15 5G NR UES: No action.
3c. For testing single CC MPR requirement: No action.

4. SSactivates SCC by sending the activation MAC CE (Refer TS 38.321, clauses 5.9, 6.1.3.10). Wait for at least 2
seconds (Refer TS 38.133[25], clause 9.3).

5. SS sends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2A.2.2.4.1-1 to Table 6.2A.2.1.4.1-6. Since the UL has no payload
and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

6. Set the UE inthe Tx beam peak direction found with a 3D EIRP scan as performed in Annex K.1.1. Allow at
least BEAM_SELECT WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

7. Apply the test step based on the 5G NR UE Release:

7a. For Release 16 and forward 5G NR UEs: Send continuously uplink power control "up" commandsin every
uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this
step to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT _WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

7b. For Release 15 5G NR UEs:. Send uplink power control commands in uplink scheduling information to the
UE per UL CC until the Power Headroom Report (PHR) from the UE for each UL CC is at the target value
according to Table 6.2A.2.2.4.2-1; allow at least 200 msfor the UE to reach maximum output power. Allow
at least BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to complete.

Table 6.2A.2.3.4.2-1: Power target values per UL CC for test procedure using PHR
FFS

7c¢. For testing single CC MPR requirement: Send continuously uplink power control "up" commandsin every
uplink scheduling information to the UE; allow at least 200 msec starting from the first TPC command in this
step to ensure that the UE transmits at its maximum output power. Allow at least
BEAM_SELECT_WAIT_TIME (NOTE 1) for the UE Tx beam selection to compl ete.

8. SSactivatesthe UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.2 using condition Tx only.

9. Measure UE EIRP in the Tx beam peak direction in the accumulative aggregated channel bandwidth of the radio
access mode according to the test configuration, which shall meet the requirements described in 6.2A.2.1.5.
EIRP test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is
calculated considering both polarizations, theta and phi.

10. Apply the test step based on the 5G NR UE Release:

10a. For Release 16 and forward 5G NR UESs supporting the UPLF test mode: SS deactivates the UE Power
Limit Function (UPLF) by performing the DEACTIVATE POWER LIMIT REQUEST procedure as
specified in TS 38.508-1 [10] clause 4.9.33.

10b. For Release 15 5G NR UESs: No action.
10c. For testing single CC MPR requirement: No action.

11. SS deactivates the UE Beamlock Function (UBF) by performing the procedure as specified in TS 38.508-1 [10]
clause 4.9.3.
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NOTE 1: The BEAM_SELECT_WAIT_TIME default value is defined in Annex K.

NOTE 2: When switching to DFT-s-OFDM waveform, as specified in Table 6.2A.2.2.4.1-1to Table 6.2A.2.2.4.1-
6, send an NR RRCReconfiguration message according to TS 38.508-1 [10] clause 4.6.3 Table 4.6.3-118
PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.

6.2A.2.3.4.3 Message contents

M essage contents are according to TS 38.508-1 [10] subclause 4.6 with the following exceptions for Release 15 5G NR
UE.

Table 6.2A.2.3.4.3-1: PUSCH-PowerControl

Derivation Path: TS 38.508-1 [10], Table 4.6.3-120

Information Element Value/remark Comment Condition
PUSCH-PowerControl ::= SEQUENCE {
pO-AlphaSets SEQUENCE (SIZE (1..maxNrofP0- 1 entry

PUSCH-AlphaSets)) OF SEQUENCE {

PO-PUSCH-AlphaSet[1] SEQUENCE {

alpha alpha0

}

}

}

Table 6.2A.2.3.4.3-2: PUSCH-ConfigCommon

Derivation Path: TS 38.508-1[10], Table 4.6.3-119

Information Element Value/remark Comment Condition
PUSCH-ConfigCommon ::= SEQUENCE {
pO-NominalWithGrant -4 50 MHz
pO-NominalWithGrant -8 100 MHz
pO-NominalWithGrant -10 200 MHz
pO0-NominalWithGrant -14 400 MHz
}
Table 6.2A.2.3.4.3-3: BSR-Config (Rel-15 UE only)
Derivation Path: TS 38.508-1 [10], Table 4.6.3-7
Information Element Value/remark Comment Condition
BSR-Config ::= SEQUENCE {
periodicBSR-Timer infinity
retxBSR-Timer sf80
logicalChannelSR-DelayTimer Not present
}
6.2A.2.3.5 Test requirement

The EIRP derived in step 8 shall be within the range prescribed by the nominal maximum output power and tolerancein
the applicable table from Table 6.2A.2.2.5-1 to Table 6.2A.2.2.5-11.

Table 6.2A.2.3.5-1: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRnarrow)
FFS

Table 6.2A.2.3.5-2: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, single CC
MPR requirement)

FFS
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Table 6.2A.2.3.5-3: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, MPRc ca)

FFS
Table 6.2A.2.3.5-4: MPR requirements for Intra-band Contiguous UL CA (Power Class 1, Non-
contiguous allocation)
FFS
Table 6.2A.2.3.5-5: Test Tolerance (MPR for CA for Power class 1)
FFS

Table 6.2A.2.3.5-6: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, single CC
MPR requirement)

Table 6.2A.2.3.5-7: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, MPRc ca)

FFS
Table 6.2A.2.3.5-8: MPR requirements for Intra-band Contiguous UL CA (Power Class 2, Non-
contiguous allocation)
FFS
Table 6.2A.2.3.5-9:; Test Tolerance (MPR for CA for Power class 2)
FFS

Table 6.2A.2.3.5-10: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, single CC
MPR requirement)

Test Band Min peak EIRP MPR T(MPR) Lower limit Upper limit
ID (dBm) (dB) (dB) (dBm) (dBm)
Test requirements for a CA_nXH UL Configuration (Cumulative aggregated BWchannel <= 400MHz)
1 n257, n258, n261 22.4 0 0 22.4-TT 43
1 n260 20.6 0 0 20.6-TT 43
2 n257, n258, n261 224 3 2.0 17.4-TT 43
2 n260 20.6 3 2.0 15.6-TT 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.

Table 6.2A.2.3.5-11: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, MPRc ca)

Lower limit for test
Min procedure with UPLF Lower limit for test procedure with
! K MPR test mode (variant a, PHR (variant b, Rel-15 only) Upper
Test ID Band E?sp (dB) Rel-16 and later) limit
(dBm) T(MPR) | Lower limit 'XEE; TA('\Ff':jS)* Lower limit | (4B™
(dB) (dBm) (dB) (dB) PHR (dBm)
Test requirements for a CA_nXF Configuration
(400MHz < Cumulative aggregated BWchannel < 800MHz)
n257,
1 n258, n261 22.4 8.7 5 8.7-MPp-TT 9.7 5 7.7-MPp-TT 43
1 n260 20.6 8.7 5 6.9-MPp-TT 9.7 5 5.9-MPp-TT 43
n257,
2 n258, n261 22.4 7.5 5 9.9-MPp-TT 8.5 5 8.9-MP,-TT 43
2 n260 20.6 7.5 5 8.1-MPp-TT 8.5 5 7.1-MPp-TT 43
n257,
3 n258. n261 22.4 8.7 5 8.7-MPp-TT 9.7 5 7.7-MPp-TT 43
3 n260 20.6 8.7 5 6.9-MPp-TT 9.7 5 5.9-MPp-TT 43
4 n257, 22.4 10.7 7 4.7-MPp-TT 11.7 7 3.7-MPp-TT 43

ETSI




3GPP TS 38.521-2 version 18.8.0 Release 18 177 ETSI TS 138 521-2 V18.8.0 (2025-10)
n258, n261
4 n260 20.6 10.7 7 2.9-MPp-TT 11.7 7 1.9-MP,-TT 43
Test requirements for a CA_XI, CA_nXJ_UL_nXIl, CA_nXK_UL_nXI, CA_nXL_UL_nXIl, CA_nXM_UL_nXI (Cumulative
aggregated BWchannel < 400MHz)
n257,
1 n258, n261 224 5 4 13.4-MPp-TT 6 5 11.4-MP,-TT 43
1 n260 20.6 5 4 11.6-MPp-TT 6 5 9.6-MPp-TT 43
n257,
2 n258, n261 22.4 6.5 5 10.9-MP,-TT 7.5 5 9.9-MPp-TT 43
2 n260 20.6 6.5 5 9.1-MPp-TT 7.5 5 8.1-MPp-TT 43
n257,
3 n258, n261 22.4 9 5 8.4-MPp-TT 10 5 7.4-MPp-TT 43
3 n260 20.6 9 5 6.6-MPp-TT 10 5 5.6-MPp-TT 43
NOTE 1: MBp is the Multiband Relaxation factor declared by the UE for the tested band in Table A.4.3.9-2 of TS 38.508-2.
This declaration shall fulfil the requirements in clause 6.2.1.1.3.3.
NOTE 2: APHR is defined in Table 6.2A.2.1.4.2-1.
NOTE 3: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-13.
6.2A.2.4 UE maximum output power reduction for CA (5UL CA)
FFS
6.2A.2.5 UE maximum output power reduction for CA (6UL CA)
FFS
6.2A.2.6 UE maximum output power reduction for CA (7UL CA)
FFS
6.2A.2.7 UE maximum output power reduction for CA (8UL CA)
FFS

6.2A.3 UE maximum output power with additional requirements for CA

6.2A.3.0

6.2A.3.0.1

General

Minimum conformance requirements

Additional emission requirements can be signalled by the network with network signalling value indicated by the field
additional SoectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is
alowed for the maximum output power as specified in clause 6.2A.1.0. Unless stated otherwise, an A-MPR of 0 dB
shall be used. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in

clause 6.2A.2.0.

For intra-band contiguous aggregation with the UE configured for transmissions on two serving cells, the maximum
output power reduction specified in Table 6.2A.3.0.1-1 is allowed for &l serving cells of the applicable uplink
contiguous CA configurations.

Table 6.2A.3.0.1-1 specifies the additional requirements and allowed A-MPR with corresponding network signalling
label and operating band. The mapping between network signalling labels and the additional SpectrumEmission |E
defined in TS 38.331 [13] is specified in Table 6.2A.3.0.1-2. Unless otherwise stated, the allowed total back off is
maximum of A-MPR and MPR specified in clause 6.2A.2.0.

Table 6.2A.3.0.1-1: Additional maximum power reduction (A-MPR)

Network
Signalling
value

Requirements
(clause)

NR Band

Channel
bandwidth
(MHz)

Resources
Blocks (Nrs)

A-MPR
(dB)
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CA_NS_200 N/A
CA_NS_201 n258 6.2A.3.0.2
CA_NS_202 6.5A.3.3.0 n257, n258 6.2A.3.0.3
CA_NS_203 6.5A.3.3.0 n258 6.2A.3.0.4
NOTE: CA_NS_201 is obsolete, the associated additional spurious emission requirements
are not applicable.

Table 6.2A.3.0.1-2: Value of additionalSpectrumEmission

NR Band Value of additionalSpectrumEmission / NS number
0 1 2 3 4 | 5 6 7

n257 CA_NS_200 CA_NS_202

n258 CA_NS_200 CA_NS_201 CA_NS_202 CA_NS_203

n259 CA_NS 200

n260 CA_NS 200

n261 CA_NS_200

NOTE 1: additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of
TS 38.331 [13].

NOTE 2: CA _NS_201 is obsolete, the associated additional spurious emission requirements are not applicable.

6.2A.3.0.2 Void
6.2A.3.0.3 A-MPR for CA_NS 202
6.2A.3.0.3.1 A-MPR for CA_NS_202 for power class 1

For intra-band contiguous CA, A-MPR for CA_NS 202 shall be 11.0 dB.

6.2A.3.0.3.2 A-MPR for CA_NS_202 for power class 2
For intra-band contiguous CA, A-MPR for CA_NS 202 specified in sub-clause 6.2A.3.0.3.3 applies.

6.2A.3.0.3.3 A-MPR for CA_NS_202 for power class 3
For intra-band contiguous CA, A-MPR for CA_NS 202 shall be 2.0 dB.

6.2A.3.0.34 A-MPR for CA_NS_202 for power class 4
For intra-band contiguous CA, A-MPR for CA_NS 202 specified in sub-clause 6.2A.3.0.3.3 applies.

6.2A.3.0.3.5 A-MPR for CA_NS_202 for power class 5
For intra-band contiguous CA, A-MPR for CA_NS 202 specified in sub-clause 6.2A.3.0.3.3 applies.

6.2A.3.0.4 A-MPR for CA_NS_203

6.2A.3.04.1 A-MPR for CA_NS_203 for power class 1

For intra-band contiguous CA, A-MPR for CA_NS 203 shall be 6.5 dB, if Offset frequency < BWchamne_ca Of the UL
CA configuration, 0.0 dB, otherwise

The Offset freguency is defined as the frequency from 24.25 GHz to the lower edge of the lowest CC among the
configured UL CA.

6.2A.3.0.4.2 A-MPR for CA_NS_203 for power class 2

For intra-band contiguous CA, A-MPR specified in sub-clause 6.2A.3.0.4.3 applies.
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6.2A.3.0.4.3 A-MPR for CA_NS_203 for power class 3

For intra-band contiguous CA, A-MPR for CA_NS 203 shall be 2.5 dB, if Offset frequency < BWchamne_ca Of the UL
CA configuration, 0.0 dB otherwise.

The Offset frequency is defined as the frequency from 24.25 GHz to the lower edge of the lowest CC among the
configured UL CA.

6.2A.3.0.4.4 A-MPR for CA_NS_203 for power class 4

For intra-band contiguous CA, A-MPR specified in sub-clause 6.2A.3.0.4.3 applies.

6.2A.3.0.4.5 A-MPR for CA_NS_203 for power class 5

For intra-band contiguous CA, A-MPR specified in sub-clause 6.2A.3.0.4.3 applies.

6.2A.3.0.4.6 A-MPR for CA_NS_203 for power class 6
For intra-band contiguous CA, A-MPR specified in sub-clause 6.2A.3.0.4.3 applies.

The normative reference for thisrequirement is TS 38.101-2 [ 3] clause 6.2A.3.

6.2A.3.1 UE maximum output power with additional requirements for CA (2UL CA)
Editor's note: The following aspects are either missing or not yet determined:
- The UPLF test mode is applicable to UEs Release 16 and forward.
- Thistest case isincomplete for Power classes other than 1, 3, 5 and CA other than intra-band contiguous.

For atransition period until RAN#99, the stability and repeatability of test procedure with PHR (variant
b) for Rel-15 UEsis under evaluation.

- Whether additional check is needed in the test procedure to ensure UE continues transmissions on the
SCell isFFS

- M easurement Uncertainties and Test Tolerances are FFS for power class other than 1, 3, 5 and CA other
than intra-band contiguous.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW
> 400MHz and intra-band non-contiguous CA are TBD.

- The test points for higher bandwidth classes with testahility problem need an update to decrease the UL
bandwidth until they become testable.

6.2A.3.1.1 Test purpose

Additional emission requirements for CA can be signalled by the network. Each additional emission requirement is
associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number
of the applicable operating band and an associated value in the field additional SpectrumEmission. Throughout this
specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR
frequency band number of the applicable operating band, the |E fregBandI ndicator NR and an associated val ue of
additional SpectrumEmission in the relevant RRC information elements [6].

To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the CA maximum
output power as specified in Table 6.2A.1. Unless stated otherwise, the total reduction to UE maximum output power is
max(MPR, A-MPR) where MPR is defined in clause 6.2A.2.

6.2A.3.1.2 Test applicability

The requirements of this test apply to all types of NR UE release 15 and forward supporting 2UL CA.
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6.2A.3.1.3 Minimum conformance requirements

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A.3.
6.2A.3.1.4 Test description

6.2A.3.1.4.1 Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, and CC combinations based on NR
operating bands specified in clause 5.5A. All of these configurations shall be tested with applicable test parameters for
each CA configuration and subcarrier spacing, are shown in Table 6.2A.3.1.4.1-1 and Table 6.2A.3.1.4.1-2. The details
of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and
PDCCH before measurement are specified in Annex C.2.

Table 6.2A.3.1.4.1-1: Test Configuration Table for CA_NS_202 (Power Class 1)

Initial Conditions

Test Environment as specified in TS 38.508- | Normal
1[10] subclause 4.1

Test Frequencies as specified in TS 38.508- | Low range, High range
1 [10] subclause 4.3.1.2.3 for different CA
bandwidth classes

Test CC combination setting as specified in Maximum aggregated BW (contiguous CA)
TS 38.508-1 [10] subclause 4.3.1.2.3 for the
CA Configuration across bandwidth
combination sets supported by the UE.

Test SCS as specified in Table 5.3.5-1 120kHz

Test Parameters

Test Downlink ] ]
D CC Configuration UL Modulation UL RB allocation (NOTE 1)
1 PCC DFT-s-OFDM QPSK Outer_Full

SCCs ) DFT-s-OFDM QPSK Outer_Full
5 PCC DFT-s-OFDM 64QAM Outer_Full
SCCs DFT-s-OFDM 64QAM Outer_Full

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-2 for PC1.
NOTE 2: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as
per 5.3A.4: "The requirements are applicable only when Uplink CCs are configured within the frequency

range between lower edge of lowest downlink component carrier and upper edge of highest downlink
component carrier".

Table 6.2A.3.1.4.1-1b: Test Configuration Table for CA_NS_202 (Power Class 2, 3, 4, 5)

Initial Conditions

Test Environment as specified in TS 38.508- | Normal
1 [10] subclause 4.1

Test Frequencies as specified in TS 38.508- | Low range, High range
1 [10] subclause 4.3.1.2.3 for different CA
bandwidth classes

Test CC combination setting as specified in Maximum aggregated BW (contiguous CA) with cumulative
TS 38.508-1 [10] subclause 4.3.1.2.3 for the | aggregated BW <= 400MHz

CA Configuration across bandwidth
combination sets supported by the UE.

Test SCS as specified in Table 5.3.5-1 120kHz

Test Parameters

Downlink . .
TIeDSt cc Configuration UL Modulation UL RB allocation (NOTE 1)
PCC DFT-s-OFDM QPSK Inner_Full for PC2, PC3
1 - PC4, PC5
SCCs - -

NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4, PC5.
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NOTE 2:

Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as

per 5.3A.4. "The requirements are applicable only when Uplink CCs are configured within the frequency
range between lower edge of lowest downlink component carrier and upper edge of highest downlink
component carrier”.

Table 6.2A.3.1.4.1-2: Test Configuration Table for CA_NS_203 (Power Class 1, 2, 3,4 and 5)

Initial Conditions

Test Environment as specified in TS 38.508- | Normal
1[10] subclause 4.1

Test Frequencies as specified in TS 38.508- | Low range
1 [10] subclause 4.3.1.2.3 for different CA
bandwidth classes

Test CC combination setting as specified in Maximum aggregated BW (contiguous CA) with cumulative
TS 38.508-1 [10] subclause 4.3.1.2.3 for the | aggregated BW <= 400MHz

CA Configuration across bandwidth
combination sets supported by the UE.

Test SCS as specified in Table 5.3.5-1 120kHz
Test Parameters
Test Downlink ] ]
D CcC Configuration UL Modulation UL RB allocation (NOTE 1)
DFT-s-OFDM QPSK Inner_Full for PC2, PC3
PC4, PC5
1 PCC i Inner_Full_Region1 for
PC1
SCCs - -
NOTE 1: The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3, PC4, PC5 or Table
6.1-2 for PC1.
NOTE 2: Number of DL CCs shall be configured the same as number of UL CCs. The requirements are appliable as

per 5.3A.4. "The requirements are applicable only when Uplink CCs are configured within the frequency
range between lower edge of lowest downlink component carrier and upper edge of highest downlink
component carrier”.

1. Connection between SS and UE is shown in TS 38.508-1 [10] Annex A, Figure A.3.3.1.1 for TE diagram and
Figure A.3.4.1.1 for UE diagram.

o o A w N

The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.

Downlink signals areinitially set up according to Annex C, and uplink signals according to Annex G.

The UL Reference Measurement channels are set according to Table 6.2A.3.1.4.1-1 to Table 6.2A.3.1.4.1-2.
Propagation conditions are set according to Annex B.O.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected

without release On, Test Mode On and Test L