ETSITS 138 521-2 v17.2.0 2023-06)

TECHNICAL SPECIFICATION

5G;
NR;
User Equipment (UE) conformance specification;
Radio transmission and reception;
Part 2. Range 2 standalone
(3GPP TS 38.521-2 version 17.2.0 Release 17)




3GPP TS 38.521-2 version 17.2.0 Release 17 1 ETSI TS 138 521-2 V17.2.0 (2023-06)

Reference
RTS/TSGR-0538521-2vh20

Keywords
5G

ETSI

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

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

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

Important notice

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

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

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

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

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

Notice of disclaimer & limitation of liability

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

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

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

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

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

Copyright Notification

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

© ETSI 2023.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3GPP TS 38.521-2 version 17.2.0 Release 17 2 ETSI TS 138 521-2 V17.2.0 (2023-06)

Intellectual Property Rights

Essential patents

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

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

Trademarks

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

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

Legal Notice

This Technical Specification (TS) has been produced by 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 under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

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

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

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx

3GPP TS 38.521-2 version 17.2.0 Release 17 3 ETSI TS 138 521-2 V17.2.0 (2023-06)

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 16
1 o0 o< TSP PSP 17
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 17
3 Definitions, symbols and abbreviationsS ............cceeiiiiieii e 18
31 DT 1oL o] TSP 18
3.2 Y 1210 OSSR 20
3.3 ADBDIEVIBLIONS ...ttt et r e et r e e Rt e e R et r e r e n e e neene s 21
4 LT 0T - | S SS 23
4.1 Rel ationship between minimum requirements and test reqUireMENtS ..........ccooeerererenenereeeree s 23
4.2 Applicability of MiniMUM FEQUIFEMENTS .......ciiiieiiere ettt b et se b e e b e e b sreneeneas 23
4.3 Specification SUFfiX INFOIMIBLION. ........ciiiiiieee bbb et b e e 24
4.4 BIC= S o oo ] L= Y2 SRS 24
45 Applicability and tESt COVErAgE FUIES..........eoieecieeee ettt e e st e e ae e e saeeteenteenaeenaessaesreas 24
5 Operating bands and channel arrangeMENt....... ..o 24
51 LT 0T USRS 24
52 OPEIALING DANOS.......ceeeetiete ettt b et b e bt b e bt b s e e bt b e st e b e s et ebene et e b et et eb e e 25
5.2A Operating DANAS FOF CA ...ttt et b e et b e et b e bt e b e s et eb e st et eb e b et eb b e 25
52A.1 1= 7= o [ O P RRSRS 25
5.2A.2 LYo TSRS 26
5.2A.3 1= g o 7= o [ O PSS 26
5.2D Operating bandS fOr UL MIMO ......c.ooieeieieese ettt ettt ste e ae e s sne e s neasseenseentennaesneesnaesnens 26
53 UE Channel BandWitEN ...........coiiicnce e 26
531 GENENAL ...ttt b R R R R R R R R AR Rt R R Rt R Rt e Rt e bt r e 26
5.3.2 Maximum transmission bandwidth configuIration ............ccceieeiirie i 27
533 Minimum guardband and transmission bandwidth configuration..............ccccceeevecenienesieesee e 27
534 LS 1T 0= o S 29
535 Channel bandwidth per operating bBand ..o e 29
5.3A UE Channel bandWidth fOr CA ...ttt sttt e e e e e e e besaesreeneeneeneens 29
53A.1 (€71 PSR 29
5.3A.2 Minimum guardband and transmission bandwidth configuration for CA ...........cccceeiiininennineneeeeee 29
53A.3 RB alignment with different nUMerologies for CA.... ..o e 31
53A4 UE channel bandwidth per operating band for CA ..o e 31
5.3D Channel bandwidth fOr UL MIMO.......ccoiiiiiieiie sttt 33
54 ChannEl ITANGEIMIENL.......ccuieie et eie st se e s e st ese e s te e be e seesteaseesseesseesseesseenseaneesseesseeseenseentenseesneessensnnns 33
54.1 (@1 7= 00T S o 7= o 1 o 33
54.1.1 Channel spacing for adjaCent NR CAITIEIS.......ccveiiiiieceieeesee e ee e se et e e et aesnaesraesnees 33
54.2 CRBNNEL TASEEN ...ttt r e et r e e e e e st rese s e sr e e er e nre e erenre e erenrennenen 33
5421 NR-ARFCN and Channel FaSEEN ........co.eeieeee ettt st seesee e eneeneen 33
5422 Channel raster to resource €l ement MaPPING........cccerereeereeeer et se e 34
54.23 Channel raster entries for each operating Dand ..o 34
54.3 SYNCHIONIZALION FBSLEN ...ttt bbbt b b e b b st bt b e st eb e s b e e ebenbeneebesbennenen 35
5431 Synchronization raster and NUMDENNG. .......coveeriieiri e 35
5432 Synchronization raster to synchronization block resource element mapping.........coccoeveeerereiencreennes 35
54.3.3 Synchronization raster entries for each operating band.............ccoveeeiie e 35
5.4A Channel arrangemMENt FOr CA ... ..o re ettt e st et e et e e teestesaeesaeesaeesseenseenseentenneesneesseesnens 36
54A.1 (@172 a1 0Tc I o 7= o 0 1 o O S 36
55 L0001 110U 1= 1 o 1SS 37
5.5A (@001 110U 1= oS3 [ ] S AN 37
55A.1 Configurations for intra-band CONtIGUOUS CAL........cue ittt 37
5.5A.2 Configurations for intra-band NON-CONtIGUOUS CA .........oiieuiiirieererieeeie ettt eb e neenen 38

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 4 ETSI TS 138 521-2 V17.2.0 (2023-06)

55A.3 Configurations fOr INEEr-DAN CA .......c.eiiie ettt b e et b e b e b b snenea 41
5.5D ConfiguratioNS FOr UL MIMO ..ottt ettt st b et eb e e 41
6 TranSMITIEr CharaCtENTSHICS ...t 42
6.1 LCT= 1< - TSP ST SR PR 42
6.2 IS 0 1 0 0 SRS 44
6.2.1 UE MaXxi MUM OULPUL POWET ......eeueeieeeiiee st esteeteeeeeseesseesteeteesteessesssessessseesssesseenseessesssessssssenssenssesnsesnsssnsesnes 44
6.2.1.0 GENETA ...ttt E R R R e R R R R R e R Rt R b e Rt r e a4
6.2.1.1 UE maximum output power - EIRP aNd TRP .........c.oooiiieiesieeee et snae e 44
6.21131 UE maximum output pOWer fOr POWES ClasS L........c.couiirieiririeineseieesie e e 45
6.2.1.1.32 UE maximum output pOWer fOr POWES ClaSS 2........c.ccuiirieeririeeecseie e 45
6.2.1.1.33 UE maximum output power fOr POWES ClasS 3........c.covirieiririenenee e e 46
6.21.1.34 UE maximum output pOWer fOr POWES ClaSS4........c.couiirieiririeieeneie et 48
6.2.1.1.35 49

6.2.1.1.3.6 49

6.2.1.1.3.7 UE maximum output POWEr fOr POWET ClaSS 7.......cccuveeirieciiesieesieesieste s et 49
62111 UE maximum output power - EIRP and TRP (Rel16 and forward)...........ccccoeveevienveceececece e, 54
6.2.1.2 UE maximum output power - SPherical COVEIAQE .......uiuiiiirierierie e esieeseesee e see e e e e e eaesnaeneees 56
6.212 1 UE maximum output power - Spherical coverage (Rel16 and forward) .........cccccevveveeveeieccencinseeneen, 60
6.2.2 UE maximum OUtPUL POWET FTEAUCTION........cueeiieiieieceie et ste et e et e et et e st e e aeeaesae e eeeennesneennes 61
6.2.2.0 GENETA ...ttt E e E R R R R R R R R e Rt R bRt r e 61
6.2.23.1 UE maximum output power reduction for pOWEr ClasS 1 .........ccvireerireininenereeeese s 62
6.2.2.3.2 UE maximum output power reduction for POWEr ClaSS 2 .........ccvireerireinereeeseeese s 63
6.2.2.3.3 UE maximum output power reduction for pOWer Class 3 ... 63
6.2.2.34 UE maximum output power reduction for POWEr ClaSS 4 .........ccuvvreerireinireeeseeese s 64
6221 UE maximum output power reduction enNhanCeMENES ..........ccerireererieene e e 79
6.2.2 1.0 GENETA ...ttt h R R R R R R R R R R Rt R bRt r e 79
6.2.3 UE maximum output power with additional requiremMeNtS..........ccccvevieereceeseeseeseee e e 86
6.2.3.3.1 GENETA ...ttt R R R bR R b n b nen s 86
6.2.3.3.2 RV o o FO TSP ST TP ST UPTRT PR 87
6.2.3.3.3 A-MPR FOF NS _202......ccieeieiirieieereeiee sttt b ettt s bbb e n e nn s 87
6.2.3.34 A-MPR FOF NS _203......ccieeieiiiiee ettt b et b et s bbb e n e nn s 88
6.24 Configured tranSMITLEA POWET .........couciierieieierieiete ettt ettt b et sb et sb e e s sb e e be b e e ebesbe e ebesbeneenea 94
624 1 Configured transmitted power With POWEr BOOSL..........c.coeiriiriiirierieesie et ere e eene 96
6.2.5 UE Maximum Output Power — EIRP With UL GapS........ccoeoiririiinirieesie et 98
6.2A TranSMIt POWET TOF CA ..ttt bt bt b e b e bt b e s e bt bt e e bt e bt se e st e bt se e st e b e e eb e sb e e ebesbeneebeebenneneas 99
6.2A.1 UE maxi mum OULPUL POWEY FOF CA ......uiieieiiiierieie sttt sttt sttt bbb 99
6.2A.1.0 Minimum conformManCe rEQUITEMENTS ........couerueirereeeriereeteste et sre et eb s se b bese b b e b b e ebeseennenens 99
6.2A.1.1 UE maximum output power - EIRP and TRP O CA ......ooiiiece e 100
6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA) ....ooiee i 100
6.2A.1.1.2 UE maximum output power - EIRP and TRP for CA (BUL CA) ...ovieeiee e 103
6.2A.1.1.3 UE maximum output power - EIRP and TRP for CA (4UL CA) ...ooie e 105
6.2A.1.1.4 UE maximum output power - EIRP and TRP for CA (BUL CA) ....ooieeiee e 106
6.2A.1.15 UE maximum output power - EIRP and TRP for CA (BUL CA) ......coeorireinereeeenereeese s 107
6.2A.1.1.6 UE maximum output power - EIRP and TRP for CA (TUL CA) ....cccoviniriinereeserereeese s 108
6.2A.1.1.7 UE maximum output power - EIRP and TRP for CA (BUL CA) .....ccoveirireinereeeereneeesie e 109
6.2A.1.2 UE maximum output pOWer - SPNEriCal COVEIAOR ........evririiiriirieeeie ettt 110
6.2A.1.2.1 UE maximum output power - Spherical coverage for CA (2UL CA) ...occerineenineeneneeeenees 110
6.2A.1.2.2 UE maximum output power - Spherical coverage for CA (BUL CA) ...oociiineinenceneneeeieneee 114
6.2A.1.2.3 UE maximum output power - Spherical coverage for CA (AUL CA) ..ccevveeveeceeceeeeeee e 117
6.2A.1.2.4 UE maximum output power - Spherical coverage for CA (BUL CA) ..ccevveeveeceereeeee e 119
6.2A.1.2.5 UE maximum output power - Spherical coverage for CA (BUL CA) ...covevveeveeveeeeeee e, 121
6.2A.1.2.6 UE maximum output power - Spherical coverage for CA (7TUL CA) ..cccevveeveeveeveeeee e, 122
6.2A.1.2.7 UE maximum output power - Spherical coverage for CA (8UL CA) ...eovevveevveneeeee e, 124
6.2A.2 UE maximum output power redUCioN FOF CA......c.vi ittt ne e ens 126
6.2A.2.0 Minimum conformManCe FEQUITEMENTS ........c..eiririeriee ettt st st b bbb b b s 126
6.2A.2.0.1 LCTC 0T - ST PP 126
6.2A.2.0.2 Maximum output power reduction for POWEr ClasS L........cccceveerireenereese e 126
6.2A.2.0.3 Maximum output power reduction for POWEr ClaSS 2.........ccceviererceni e 128
6.2A.2.04 Maximum output power reduction for POWEr ClasS 3.........ccov i 128
6.2A.2.0.5 Maximum output power reduction for POWESN ClaSS 4 .........ccooveirereinireere e 129
6.2A.2.1 UE maximum output power reduction for CA (2UL CA).....cceveiee et 130

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 5 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.2A.2.2
6.2A.2.3
6.2A.2.4
6.2A.2.5
6.2A.2.6
6.2A.2.7
6.2A.3
6.2A.3.0
6.2A.3.1
6.2A.3.2
6.2A.3.3
6.2A.3.4
6.2A.3.5
6.2A.3.6
6.2A.3.7
6.2A4
6.2A.4.0
6.2A.4.1
6.2A.4.2
6.2A.4.3
6.2A.4.4
6.2A.4.5
6.2A.4.6
6.2A.4.7
6.2D
6.2D.1
6.2D.1.0
6.2D.1.1
6.2D.1.2
6.2D.2
6.2D.2.3.1

6.2D.2.3.2

6.2D.2.3.3

6.2D.2.34

6.2D.2.3.5

6.2D.3
6.2D.4
6.3
6.3.1
6.3.2
6.3.3
6.3.3.1
6.3.3.2
6.3.3.3
6.3.34
6.3.35
6.3.3.6
6.3.3.7
6.3.3.8

6.3.3.9
6.34

6.34.1
6.3.4.2
6.3.4.3
6.3.4.4
6.3A

UE maximum output power reduction for CA (BUL CA).....ccuiireirereere et 156
UE maximum output power reduction for CA (AUL CA).....ccooireierereiene et 157
UE maximum output power reduction for CA (BUL CA).....ccoiirriirireene et 157
UE maximum output power reduction for CA (BUL CA).....ccooereirereenenieesenieesie e 157
UE maximum output power reduction for CA (TUL CA).....ccovireiiereierenieesene st 157
UE maximum output power reduction for CA (BUL CA).....ccceveiee e see e 157
UE maximum output power with additional requirementSfor CA .......cvecveceece v 157
Minimum conformManCe FEQUIFEMENTS ........cceerieeieeieeeesee e e seertessee s e sreesreeteesaeesaessaesseesreessesneesneesnes 157
UE maximum output power with additional requirements for CA (2UL CA) ....ccoveevveeveeveeseereeenn, 157
UE maximum output power with additional requirements for CA (BUL CA)....cccovevevcv e vceeseereenn 157
UE maximum output power with additional requirements for CA (4UL CA) .....ccccevreneieneneicniennn. 157
UE maximum output power with additional requirements for CA (SUL CA)......cccecvenrinineicniennn. 157
UE maximum output power with additional requirements for CA (6UL CA)......ccccvvereiereneicnnennn. 157
UE maximum output power with additional requirements for CA (TUL CA) .....cooeevrineicneneicniennn 157
UE maximum output power with additional requirements for CA (8UL CA)......cccecevvenroreneicniennn. 157
Configured transmitted POWET TOF CA ..ottt 158
Minimum conformManCe FEQUIFEMENTS ........cceerieeieeieeeesee e e seertessee s e sreesreeteesaeesaessaesseesreessesneesneesnes 158
Configured transmitted power fOr CA (2UL CA) ..ot ae e s sneenae e e 159
Configured transmitted power fOr CA (UL CA) ..ottt ae e e e sneenae e e 159
Configured transmitted power fOr CA (AUL CA) ..o iee et ste st s sne e e e 159
Configured transmitted power fOr CA (BUL CA) ..ovee et eee s ee e eeste e sae e s saeenae e e 159
Configured transmitted power fOr CA (BUL CA) .....ec et ste e see e e e e enae e ens 159
Configured transmitted POWer fOr CA (TUL CA) ..ottt seene 159
Configured transmitted power fOr CA (BUL CA) ..ottt neene s 159
Transmit POWEr FOI UL MIMO ...ttt bbb et b e et 160
UE maximum output POWEr fOr UL MIMO.....c.coiiiiiiieiriieneneese et 160
LT 0T 160
UE maximum output power - EIRP and TRP for UL MIMO ..o 160
UE maximum output power - Spherical coverage for UL MIMO ........cccovvievieiiece e 167
UE maximum output power reduction for UL MIMO........cccciioiiierieeeece et 171

UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for
1001V G = PSS 171

UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for
POWES ClBSS 2 ...ttt ettt ettt ettt sttt b b s b b e bt e b e se e bt b seeb e e b e se e bt ebese e bt e b e st ebe e b e e ebesbenneneas 171

UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for
POWES ClBSS 3 ...ttt ettt t et b st b bbb st bt b e re e bt e b e seeb e e b e se e bt e b e st e bt e b e st ebe e b e e ebesbenneneas 171

UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for
POWES ClBSS A ...ttt ettt ettt b bbbt b e b e seeb e e b e seeb e e b e se e bt eb e st e bt e b e neeb e s b e e ebesbenneneas 171

UE maximum output power reduction for modulation / channel bandwidth for UL MIMO for
10 01T o = LSS 171
UE maximum output power with additional requirements for UL MIMO........cccccvciiieveene e, 181
Configured transmitted POWer fOr UL MIMO .......oiiiiieiice ettt 190
L@ 11 01 10 1Y 0 1Y =10 T o= 190
MINEMUM QUEPUL POWET .....eeveieieieeeseeeseeeteesteesteeseesseesseessessseessssssssssesseasseessesnsesssesssssseesssessssnssssesssennsennsenns 190
RIS RO e 1 S 194
Transmit ON/OFF tHME MESK ......cooiiiiiiiie ettt e et e e eeeseesaeeneeneeneeneas 196
LT 0T | PR 196
General ON/OFF tiME MASK ......eieiieiieeeieee ettt et ne e e e e 196
Transmit power time mask for slot and short or long subslot boundaries............cccoeveenineenineee. 199
L N O o B (00 TC 0 O 199
Y40 o P TRRS 204
SRS LIME MASK ...ttt ettt bbbt e e s e b e se e eb e e bt b e e se e e e b e sbesbesae e s e e e e b nes 204
PUSCH-PUCCH and PUSCH-SRS timMe MESKS ........ccceiuririeirierieese ettt st 204

Transmit power time mask for consecutive slot or long subsl ot transmission and short subslot

TranSMISSION BOUNTEAITES ........ooviieeiieiiee ettt et b et sr et sre b e nnen 204
Transmit power time mask for consecutive short subslot transmissions boundaries..............cceeveee... 204
L0V oo 1o SR 204
LT 0T R 204
ADSOIULE POWES TOIEIAINCE. ...ttt bbb bbb e et b e b 204
REIELIVE POWES TOIEIANCE. ... .ttt bbbttt b e et b e 209
AQYregate POWES TOIEIBINCE. .......c.eiuieeiirtirteiiriestes ettt sttt b et b bt sb e bbb et st e s st st nne e 218
Output POWES AYNAMICS FOr CA ..ottt b bbbt b et b bt b e b 222

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 6 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.3A.1 MinimUM OULPUL POWES FOF CA .....eeeiiieeeist ettt bbbt b 222
6.3A.1.0 Minimum conformManCe FEQUITEMENTS ........coueererieeete ettt et sb et sb et sb e b b n e 222
6.3A.1.1 Minimum output POWES fOr CA (2UL CA) .ttt e 223
6.3A.1.2 Minimum output POWEr fOr CA (BUL CA) ..ttt e 226
6.3A.1.3 Minimum output POWES fOr CA (AUL CA) .ttt e 227
6.3A.14 Minimum output POWEr FOr CA (BUL CA) ..ottt s 229
6.3A.1.5 Minimum output POWEr FOr CA (BUL CA) ...ttt s s nne e 231
6.3A.1.6 Minimum output POWEr FOr CA (TUL CA) ..ottt sre e s 233
6.3A.1.7 Minimum output POWEr FOr CA (BUL CA) ...ttt sttt s sne e s 235
6.3A.2 TransSMit OFF POWET TOF CA ... ceee ettt te e e et e e te et e teesaessaesseesteesseensesneesaeesneanseenseensenns 237
6.3A.2.0 Minimum conformManCe FEQUITEMENTS ........coueirerieeete ettt ettt be e sb bbb bt b e 237
6.3A.2.1 RV o Lo OSSOSO PRSPPI 237
6.3A.2.2 LY o Lo TSSOSO PRSP 237
6.3A.2.3 LY o Lo OSSOSO 237
6.3A.3 Transmit ON/OFF time mMask fOr CA ...ttt neeneas 237
6.3A.3.0 Minimum conformManCe FEQUITEMENTS ........coueererieeere ettt sttt sb et sb et sb e b b s 237
6.3A.3.1 General ON/OFF tiMe MAask fOI CA ...t s snennenens 238
6.3A.31.1 General ON/OFF time mask for CA (2UL CA) ..ot 238
6.3A.3.1.2 General ON/OFF time mask for CA (BUL CA) ..ot 241
6.3A.3.1.3 General ON/OFF time mask for CA (AUL CA) ....ciiiieireirerieeene et 241
6.3A.3.14 General ON/OFF time mask for CA (BUL CA) ....cuirieiireererieeeseee e 241
6.3A.3.1.5 General ON/OFF time mask for CA (BUL CA) ..ot 241
6.3A.3.1.6 General ON/OFF time mask fOr CA (TUL CA) .ot 241
6.3A.3.1.7 General ON/OFF time mask fOr CA (BUL CA) ..ottt 241
6.3A.4 (oY= oo (o I (] S 241
6.3A.4.1 LT 0T 241
6.3A.4.2 Absolute POWEr tO1EraNCE FOI CA ... .ottt sb e e 241
6.3A.4.2.0 Minimum conformManCe rEQUITEMENTS.........coeieereierereeeere sttt se e b e e b e e b e e e ebeseeneenens 241
6.3A.4.2.1 Absolute power tolerance for CA (2UL CA)....o et ee e ee s eesae e e assaenne e 241
6.3A.4.2.2 Absolute power tolerance for CA (SUL CA). ..ottt eesee e eesaesae e e saenne e 246
6.3A.4.2.3 Absolute power tolerance for CA (AUL CA)....o ettt et sae e e e raenne e 248
6.3A.4.2.4 Absolute power tolerance for CA (BUL CA)....oi ettt e s e e s eesae e s e e ssaenne e 250
6.3A.4.2.5 Absolute power tolerance for CA (BUL CA).....oueeeiee et ee e sae e e e e saenne e 252
6.3A.4.2.6 Absolute power tolerance for CA (TUL CA)...c.oiiiieeeeeie ettt 254
6.3A.4.2.7 Absolute power tolerance for CA (BUL CA).....oi ettt 256
6.3A.4.3 Relative power tO1EranCe fOr CA ... ..ot ettt e 258
6.3A.4.3.0 Minimum conformManCe rEQUITEMENTS.........coeieereierereeeere sttt se e b e e b e e b e e e ebeseeneenens 258
6.3A.4.3.1 Relative power tolerance for CA (2UL CA) ....ooiiiiiiiieierieeeiesie ettt eneeenens 259
6.3A.4.3.2 Relative power tolerance for CA (BUL CA) ....ooiiiiiiiiieierieeeiesie ettt ereeene s 259
6.3A.4.3.3 Relative power tolerance for CA (AUL CA) ..ottt e st et ee e 259
6.3A.4.34 Relative power tolerance for CA (BUL CA) ..ottt e st ee e 259
6.3A.4.35 Relative power tolerance for CA (BUL CA) ..ottt et ee e 259
6.3A.4.3.6 Relative power tolerance for CA (TUL CA) ..ottt e ettt se e 259
6.3A.4.3.7 Relative power tolerance for CA (BUL CA) ..ottt e ettt ae e 259
6.3A.4.4 Aggregate powWer tOIEranCE fOr CA ...t s se e te e e enaeenaesreesneas 259
6.3A.4.4.0 Minimum conformManCe rEQUITEMENTS.........cieeeerieierereeeere sttt se et se e b e e b e e b e e e ebeseeneenens 259
6.3A.4.4.1 Aggregate power tolerance for CA (2UL CA) ..ottt 259
6.3A.4.4.2 Aggregate power tolerance for CA (BUL CA) ..ottt 262
6.3A.4.4.3 Aggregate power tolerance for CA (AUL CA) ..ot 264
6.3A.4.4.4 Aggregate power tolerance for CA (BUL CA) ..oooi ittt 265
6.3A.4.4.5 Aggregate power tolerance for CA (BUL CA) ..ottt 267
6.3A.4.4.6 Aggregate power tolerance for CA (TUL CA) ...t se e se e see e nne e 268
6.3A.4.4.7 Aggregate power tolerance for CA (BUL CA) ...ttt ste e eee e sne e 270
6.3D Output power dynamiCSTfor UL MIMO .......coiiiiii ettt ssae e st 272
6.3D.0 (CTc 07 - OSSO UE ST PSP PUR ST PTRRTURON 272
6.3D.1 Minimum output POWEr FOr UL MIMO ........ooiiicecece ettt s sneenneenneens 272
6.3D.2 Transmit OFF pOWEr fOr UL MIMO......coiiiiiiiciiitisecie ettt ettt s b e sn e 274
6.3D.3 Transmit ON/OFF time mask fOr UL MIMO ..o 276
6.3D.3.1 General ON/OFF time mask fOr UL MIMO .....c.coiiiieie et 276
6.3D.3.2 LY oL OSSOSO PRSP 280
6.3D.3.3 LY oL OSSOSO PRSP 280
6.3D.34 LY oL OSSOSO PRSP 280

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 7 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.4 TranSMIt SIGNAl QUBITTY ..ottt bbb bt b et b et b e b e b b 280
6.4.1 S0 (§C gTo Y 1 o TP UP RPN 280
6.4.2 Transmit MOAUIELION QUEITITY .........eueiuieeiirieriet ettt b et sn s 282
6.4.2.1 Error VECLOr MAGNITUAE ........cceiuiieieieerietiet ettt ettt st b e bbbt et b e 282
64211 Error vector magnitude With POWEN BOOSE .........cccoireiiirieiiirieeee e 288
6.4.2.2 (O T 1= g1 = o = OSSR 290
6.4.2.3 IN-DANA EIMISSIONS ....ccviviecieriie ettt e e e r e n et re e 295
6.4.2.4 EVM equalizer SPECIrUM FlalNESS ........cceieiiieiieece ettt et 305
6.4.2.5 EVM spectral flatness for pi/2 BPSK mMOAUIELION ........cccvieeieeiieseee e s 308
6.4.2.6 Phase continuity requirements for DMRS BUNAIING ........cccovviirieiieeiie e 311
6.4A Transmit SIgNal QUAITLY FOr CA . ...t b et b et b et b e bbb 313
6.4A.1 FreqUENCY EITON FOF CA ...ttt bbbt bbbt bbbt b et b et b b 313
6.4A.1.0 Minimum conformManCe rEQUITEMENTS. ........coureeererierertereetestere ettt ebe s se bbb e besreeenens 313
6.4A.1.1 Frequency error fOr CA (2UL CA) ..ottt sttt s s ebe e sne s 314
6.4A.1.2 Frequency error fOr CA (BUL CA) ..ottt s sn e ene s 316
6.4A.1.3 Frequency error fOr CA (AUL CA) .ottt et b e s ebe s sneneene s 317
6.4A.1.4 Frequency error FOr CA (BUL CA) .. ce ettt st sre e e sseeaeenaeentesnaesseennens 318
6.4A.1.5 Frequency error FOr CA (BUL CA) ... ettt ettt s sra e e saeeteenteenaesnaesseennens 318
6.4A.1.6 Frequency error FOr CA (TUL CA) ..ottt e te e e e sseesbeeteenteentesnaessaennens 318
6.4A.1.7 Frequency error FOr CA (BUL CA) ... ce e see sttt te e s sreesseesteeteenteentesnaessaennens 318
6.4A.2 Transmit modulation QUALTLY FOI CA ...t sreesneesneenaeenreens 319
6.4A.2.0 (€T 0T - PSSP PSR PRSPRPTN 319
6.4A.2.1 Error vector magnitude fOr CA ..ottt 319
6.4A.2.1.0 Minimum conformManCe rEQUITEMENTS.........cieererieeerereeeere sttt ebe e e b sa e b e e ereseeneenens 319
6.4A.2.1.1 Error vector magnitude for CA (2UL CA) ...ttt e 319
6.4A.2.1.2 Error vector magnitude for CA (BUL CA) ...ttt 322
6.4A.2.1.3 Error vector magnitude for CA (AUL CA) ...ttt e 324
6.4A.2.1.4 Error Vector magnitude for CA (BUL CA) ..ottt seenens 327
6.4A.2.1.5 Error Vector magnitude for CA (BUL CA) ..ot te sttt 330
6.4A.2.1.6 Error vector magnitude fOr CA (TUL CA) ..ottt stee et e e see e ses e sneasse s ens 332
6.4A.2.1.7 Error vector magnitude fOr CA (BUL CA) ..ottt stee e saessae e s e e e sseene e 336
6.4A.2.2 0= T a1 g o = o] PR 339
6.4A.2.2.0 Minimum conformManCe FEQUIFEMENTS.........cieeiiereeteeeeeeesees e e e steseeseesreesreesseeseessesseessaesseesses 339
6.4A.2.2.1 Carrier 1eakage fOr CA (2UL CA) ..ottt 340
6.4A.2.2.2 Carrier 1eakage fOr CA (BUL CA) ..ottt 343
6.4A.2.2.3 Carrier 16akage fOr CA (AUL CA) ..ottt 344
6.4A.2.2.4 Carrier 1eakage fOr CA (BUL CA) ..ottt 346
6.4A.2.2.5 Carrier 1eakage fOr CA (BUL CA) ..ottt 347
6.4A.2.2.6 Carrier 1eakage fOr CA (TUL CA) ..ottt 349
6.4A.2.2.7 Carrier [eakage fOr CA (BUL CA) ..ottt sttt ettt saae e saesneesnae e 350
6.4A.2.3 IN-baNd @MISSIONSTOI CA ...ttt e n e r e n s 352
6.4A.2.3.0 Minimum confOrManCe FEQUIFEIMENTS.........cieereereeeeeeeeeeseesees e e steseesaesreesseesseeseensesseessaesseesses 352
6.4A.2.3.1 In-band emiSSIONS fOF CA (2UL CA) .oeeiieiiee ettt seerte et e st et e e e e saeseesneesneenseenneens 355
6.4A.2.3.2 In-band emisSIONS fOr CA (BUL CA) .eiciieiieie ettt steete et e st et e e e e saesee e e sneenseenneens 360
6.4A.2.3.3 In-band emiSSIONS fOF CA (AUL CA) .eeiiieieee ettt erte et e st et e e s ae e e sneenneenseenneens 363
6.4A.2.34 In-band emiSSIONSFOr CA (BUL CA) ...ttt 367
6.4A.2.35 In-band emiSSIONSFOr CA (BUL CA) ...ttt et 371
6.4A.2.3.6 In-band emiSSIONSFOr CA (TUL CA) ..ttt 375
6.4A.2.3.7 In-band emiSSIONSFOr CA (BUL CA) ...ttt 380
6.4A.2.4 RV o Lo OSSOSO PRSPPI 384
6.4A.2.5 RV o Lo OSSOSO PRSPPI 384
6.4D Transmit signal quality fFOr UL MIMO........oceoiei sttt et sreesaeeneesneesneensaenneens 384
6.4D.0 LCT= 11 = ST P TSP SRS 384
6.4D.1 Frequency error FOr UL MIMO ... ...ttt ettt aesaesneesneesneenseenneens 384
6.4D.2 Transmit signal quality fFOr UL MIMO ........ociiiieicece ettt ettt ne e s 386
6.4D.2.1 Error vector magnitude fOr UL MIMO ...ttt s 386
6.4D.2.2 Carrier 1eakage fOr UL MIMO .......ciiiiiiieienieeei sttt ettt st b e et eb e nnene s 391
6.4D.2.3 In-band emisSSIONS FOr UL MIMO ...ttt s 395
6.4D.2.4 EVM egualizer spectrum flatness for UL MIMO .......oooiiiiiiiineene e 404
6.4D.3 Timealignment error fFOr UL MIMO ...ttt 410
6.5 OUtPUL RF SPECIIUM EIMISSIONS.......eeitieeieitiieiest ettt b et b bbb e b e st bbb b 413
6.5.1 OccUPiEd DANAWITLN ... e bbb bbb et be e 413

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 8 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.5.2 (O 0| o) o 7= 0o =0 0 TES S o RSP RRRN 415
6521 SPECLIUM EMISSION IMBSK......citiiiiitiieeeter ettt ettt st e b snenneneas 416
65211 Spectrum Emission Mask With POWEr BOOSE ........c..coeeiriieinerieeie sttt 419
6.5.2.2 LY TSRS 420
6.5.2.3 Adjacent channel [E€8KAGE FALi0 ..........ooueiriiieirieere bbb 420
6.5.3 SPUMOUS EIMISSIONS ....eeeveeteeteeeteeteesteestee e e e sseesseesaeesaeesseenseesseesaeaseesseesteensesssesseesseesseenseenseenseansenssnssenssnes 425
6.5.3.1 TranSMItter SPUITOUS EIMISSIONS .......ccieeiieiieeieeeeeteesteesteeteseessaesseesseesseesseseesseesseesseenseansesseessenssesssees 425
65311 Transmitter Spurious emissions With POWEr BOOSL...........c.ccveiieiirnierie e see e sree e 429
6.5.3.2 Spurious emission band UE CO-EXISLENCE .......ccveceiieiee e ce et et e e saeenneeeeens 430
6532 1 Spurious emission band UE co-existence with Power BOOSE...........ccccveveeiieienie e 434
6.5.3.3 Additional SPUMOUS EIMISSIONS .......eiviieiiriiieieriiie sttt ettt e bbbttt s et sbe e 436
6533 1 Additional spurious emissions With POWEr BOOSE ...........coureiiiieirinesee e 440
6.5A Output RF spectrum emiSSIONS FOr CA ..ot 442
6.5A.1 Occupied BandWidth FOI CA ... ..ot b e bbb bbb e 442
6.5A.1.0 Minimum conformManCe FEQUITEMENTS ..........ueererieeete ettt ettt sb et sb bbb b e 442
6.5A.1.1 Occupied bandwidth fOr CA (2UL CA) ..ottt s neeneas 442
6.5A.1.2 Occupied bandwidth fOr CA (BUL CA) ..ttt ee s steesaesaesneesneesneenneenseens 445
6.5A.1.3 Occupied bandwidth fOr CA (AUL CA) ...ttt este e ae s et saesae e e snnesneenneeneens 446
6.5A.14 Occupied bandwidth fOr CA (BUL CA) ...ttt aesee s steesaesae e e sneesneenneenneens 447
6.5A.1.5 Occupied bandwidth fOr CA (BUL CA) .....i ettt ae e steesaeeae e e ssnesneenneeneens 448
6.5A.1.6 Occupied bandwidth fOr CA (TUL CA) ...ttt este e ee s steesaesae e e sneesneenneenseens 449
6.5A.1.7 Occupied bandwidth fOr CA (BUL CA) ...ttt ae s steesaesae e e sneesneenneenneens 450
6.5A.2 Out of band @MISSION FOI CA ...ttt eeste st ne e e e e seeseesbesneeneeneenseseens 451
6.5A.2.1 Spectrum EmiSSioN Mask FOr CA ..ottt b snennene s 451
6.5A.2.1.0 Minimum conformManCe rEQUITEMENTS.........coeerereeeierieeete sttt st se et e e b e e b see e ebeseeneenens 451
6.5A.2.1.1 Spectrum Emission Mask for CA (2UL CA)....oouceiireirerieieitrteeee et 452
6.5A.2.1.2 Spectrum Emission Mask fOr CA (BUL CA)....ouciiireirerieeeiireeeeiesieeee et 456
6.5A.2.1.3 Spectrum Emission Mask for CA (AUL CA)....oouceiireirerieeeirieeeierieeeesiesee s 457
6.5A.2.1.4 Spectrum Emission Mask for CA (BUL CA)...uveeeee ettt sae et se e nae e s 458
6.5A.2.1.5 Spectrum Emission Mask for CA (BUL CA).....uvoureece ettt sae e stee s nse s 459
6.5A.2.1.6 Spectrum Emission Mask fOr CA (TUL CA)..uve ettt se et sae e saeeae s 460
6.5A.2.1.7 Spectrum Emission Mask for CA (BUL CA).....ueeureiece et este et e e nseeae s 461
6.5A.2.2 Adjacent channel 1eakage ratio fOr CA ... e snaesnaesnees 462
6.5A.2.2.0 Minimum conformManCe rEQUITEMENTS.........cieerireeererieeete sttt se e er e e e b e e b e e eresneneenens 462
6.5A.2.2.1 Adjacent channel leakage ratio for CA (2UL CA) ..ot 462
6.5A.2.2.2 Adjacent channel leakage ratio for CA (BUL CA) ..ottt 467
6.5A.2.2.3 Adjacent channel leakage ratio for CA (AUL CA) ..ottt 468
6.5A.2.2.4 Adjacent channel leakage ratio for CA (BUL CA) ...ooiieiiirieeiereeese st 469
6.5A.2.2.5 Adjacent channel leakage ratio for CA (BUL CA) ....ooerieiririeiieseeese et 469
6.5A.2.2.6 Adjacent channel leakage ratio for CA (TUL CA) ..oooiieeie e ee e st sae e s snee e 470
6.5A.2.2.7 Adjacent channel leakage ratio for CA (BUL CA) ...ooeiieeiieee e ee et an e snee e 471
6.5A.3 SPUFOUS MISSIONS TOI CA ...ttt sttt et e e st et e s te e teetesneesaeesseasseenseenseenseeneesnensneas 472
6.5A.3.1 General spurious eMISSIONSTOr CA .....ocueieiecieiese e e se e e e e e e e s teestesaesneesreesseenseensenns 472
6.5A.3.1.0 Minimum conformManCe FEQUIFEIMENTS.........cieeiiereeieeereeeeseesees e e steseeseesreesseesseeseenseeseessaesseesses 472
6.5A.3.1.1 General spurious emisSIONS fOr CA (2UL CA) ..ottt s 473
6.5A.3.1.2 Genera spurious emisSioNS fOr CA (BUL CA)....uiiieiiirieetreeeierieesie s a77
6.5A.3.1.3 Genera spurious emisSIoNS fOr CA (AUL CA) ...ttt a77
6.5A.3.14 Genera spurious emisSioNS fOr CA (BUL CA)....cuiiiriririeeeerteeet e 478
6.5A.3.1.5 Genera spurious emisSioNS fOr CA (BUL CA)....c.oiiiiireeeierieeeierieeee e 479
6.5A.3.1.6 Genera spurious emisSSIONS FOr CA (TUL CA) ...t 479
6.5A.3.1.7 Genera spurious emisSioNS fOr CA (BUL CA)....c.eiiiiiiiieeeierteee e 480
6.5A.3.2 Spurious emission band UE co-eXistence for UL CA .......oo oot 480
6.5A.3.2.0 Minimum conformManCe FEQUIFEIMENTS.........cieeieereeeeeeeeeeseesees e eseeseeseesreesseesseeseenseeseessaesseesses 480
6.5A.3.2.1 Spurious emission band UE co-existence for CA (2UL CA) ...ooooeece e 4381
6.5A.3.2.2 Spurious emission band UE co-existence for CA (SUL CA) ...evoveece e 485
6.5A.3.2.3 Spurious emission band UE co-existence for CA (AUL CA) ....ooveece e 4386
6.5A.3.24 Spurious emission band UE co-existence for CA (BUL CA) ...oovoiiriirenieerenieeseseeesieseeeees 487
6.5A.3.2.5 Spurious emission band UE co-existence for CA (BUL CA) ......ooveirireninenenieeseseeseseeeens 487
6.5A.3.2.6 Spurious emission band UE co-existence for CA (7TUL CA) ..o 488
6.5A.3.2.7 Spurious emission band UE co-existence for CA (BUL CA) ...oc.ooveirieininerenieesieseeseseeees 488
6.5A.3.3 Additional spUrious @MiSSIONS FOr CA ..o et 489
6.5A.3.3.0 Minimum conformManCe rEQUITEMENTS.........coeeeereeeiereeeere ettt ebe e e b sae e b e e e ebeseeneenens 489

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 9 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.5A.3.3.1 Additional spurious emissioNSfor CA (2UL CA) ..ot 489
6.5A.3.3.2 Additional spurious emissioNSfor CA (BUL CA) ..ot 493
6.5A.3.3.3 Additional spurious emissioNSfor CA (AUL CA) ..ot 494
6.5A.3.34 Additional spurious emissioNSfor CA (BUL CA) ..o 495
6.5A.3.35 Additional spurious emissioNSfor CA (BUL CA) ...o.coiiiiiiieeeesiereee e 495
6.5A.3.3.6 Additional spurious emissioNS for CA (TUL CA) ..o see e s ene e 496
6.5A.3.3.7 Additional spurious emissionNS for CA (BUL CA) ....oociieecieceeeeeeeste e sae e e ene e 496
6.5D Output RF spectrum emissioNS for UL MIMO.........cooi ittt st 497
6.5D.1 Occupied bandwidth fFOr UL MIMO .......cioiee ettt ss et et enaesnaesnaesneas 497
6.5D.2 Out of band emiSSION fOr UL MIMO ..ot 499
6.5D.2.1 Spectrum Emission Mask fOr UL MIMO.......coiiiiiiiniieene ettt re e 499
6.5D.2.2 Adjacent channel leakage ratio For UL MIMO .......coooiiiiiiiieeeee e 500
6.5D.3 Spurious emMiSSIONS FOr UL MIMO ...ttt b 503
6.5D.3.1 Transmitter Spurious emisSIONS fOr UL MIMO ......c.ooiiiiiiiciricneeeeee s 503
6.5D.3.2 Spurious emission band UE co-existence for UL MIMO ... 504
6.5D.3.3 Additional spurious emissions for UL MIMO ..ot 505
6.6 Tl oo = o]0 <o USSR 506
6.6.0 (€1 07 - PSS T TSP P TSP PUR S PTRSTPRON 506
6.6.1 Beam COrreSpONAENCE - EIRP ..ottt et e e teentessaesnnesaeesneenseenseens 506
6.6.2 Enhanced Beam correspondence — EIRP.............ooi i ene e 514
6.6A Beam COrreSPONAENCE FOI CA ... .oiiie ettt sttt e e st e s te e te e teeseeneeeneesneeteenseensenneessaennens 517
7 RECEIVEN CHarBCEEITSIICS. ...ttt bbbttt b en e e e ene e nas 517
7.1 LT 0T USRS 517
7.2 DIVErSItY CharaCteriSlICS ... .veivieceiitieet et b et b bbb nn e ens 517
7.3 REFEIENCE SENSILIVITY ...evieeeiiteieee ettt b bbbt b e et eb e s e et b e s b e e ebesb e e ebenbeneeneas 518
731 (C1c 07 - TSR TSP P VST PURSTPTRSTPRON 518
7.3.2 Reference sensitivity POWES TEVEL .........oouv et sne e reereens 518
7.3.23.1 Reference sensitivity power level for power Class L........ccccveevievieenieese e 518
7.3.23.2 Reference sensitivity power level for pOWer ClasS 2........c.vccveieveevieveesece e 519
7.3.2.3.3 Reference sensitivity power level for power Class 3........coccveevierevecseere e 519
7.3.2.34 Reference sensitivity power level for pOWer ClasS 4 ........c.occvceeieveevieseece e 520
7.3.2.35 Reference sensitivity power level for power Class5.......ccviiverineneeree e 521
734 EIS SPNEITCEl COVEIBOR. .. ...civieeiiitiieeiet ettt bbb et b et b b 525
7.3A RefErence SENSIIVITY TOF CA ..ot b bbbt b et s e sn e ens 531
73A.1 L7 1 PPN 531
7.3A.2 Reference sensitivity POWEr [EVEI TOr CA ... 531
7.3A.2.0 Minimum Conformance REQUITEMENES.........cccii ettt b e 531
7.3A.2.0.1 INtra-band CONLIGUOUS CA ... .ottt sttt e e aesna e st e teesteesseeseeneesneesneenseensenns 531
7.3A.2.0.2 Intra-band NON-CONLIGUOUS CA ........oooieeie ettt te e te et e st et e e e e e teeaesneesneesneenseensenns 532
7.3A.2.0.3 INEEr-DENA CA ...ttt n et b et 532
73A.21 Reference sensitivity power [evel fOr CA (2DL CA) .ooovieiece ettt sre e s 532
7.3A.2.2 Reference sensitivity power [evel fOr CA (BDL CA) .oieiiieee et esie e see st 537
7.3A.2.3 Reference sensitivity power [evel for CA (ADL CA) ...t 537
7.3A.2.4 Reference sensitivity power [evel for CA (BDL CA) ...ttt 538
7.3A.2.5 Reference sensitivity power [evel for CA (BDL CA) ....ciiiiiiiiiee ettt 538
7.3A.2.6 Reference sensitivity power [evel for CA (TDL CA) ..ottt 539
7.3A.2.7 Reference sensitivity power [evel for CA (8DL CA) ....ciiiiiiiree ettt 540
7.3A.3 EIS spherical CoVErage for DL CA ..ottt 540
7.3A.3.0 Minimum Conformance REQUITEMENTS..........ccuviuieierieseeseeseestesseeseesreesreesseere e e ssaessaesseesreessesneesnes 540
7.3A.3.0.1 RV o o PO SO SO PSSP PP PTRR 540
7.3A.3.0.2 RV o o PO SO SO PSSP PP PTRR 540
7.3A.3.0.3 EIS spherical coverage for inter-band CA ... 540
7.3A.3.1 EIS Spherical Coverage for Inter-band CA (2DL CA) ...oo e 541
7.3A.3.2 EIS Spherical Coverage for Inter-band CA (SDL CA) ..ot 544
7.3A.3.3 EIS Spherical Coverage for Inter-band CA (ADL CA) ...oooiciiineieeereeeee et 544
7.3D Reference sensitivity fOr UL MIMO ...t 544
7.4 MaXimMUM TNPUL TEVED ...ttt b e et b et b e et b e s bbb et eb e sb e e ebesbenneneas 544
7.4A MaximumM iNPUL TEVEL FOF CA ...ttt bbbt b et nn e ens 547
7.4A.0 Minimum Conformance REQUITEIMENLS.........cue ettt b e e 547
7.4A.0.1 Maximum input level for Intra-band contiguOUS CA .........cocoiiireiinereee e 547
7.4A.0.2 Maximum input level for Intra-band NON-CONtIGUOUS CA ........ooie e e 548

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 10 ETSI TS 138 521-2 V17.2.0 (2023-06)

7.4A.0.3 Maximum input level for iNter-DanNd CA ..o 548
74A.1 Maximum inPULt [EVEl FOr CA (2DL CA) ..ottt s 548
7.4A.2 Maximum inPUt [EVEl FOr CA (BDL CA) ..ottt 551
74A.3 Maximum inPULt [EVEl FOr CA (ADL CA) ..ottt bbb 552
74A .4 Maximum inpUt [EVEl FOr CA (BDL CA) ..ottt 552
7.4A.5 Maximum iNPUL [EVE] FOF CA (BDL CA) ..oueeeeeeeieieceee et ste et e et e e teeaesnaesneesneenseeseens 553
7.4A.6 Maximum iNPUL [EVE] FOF CA (TDL CA) wooueeeeeeeeeie e ee e see st s e e et ae e st e st e e e teeaesnaesaeesneenseenseens 553
T4A.7 Maximum iNPUL [EVE] FOF CA (BDL CA) ..ottt ste et e et e e e tesaesnaesneesaeenseeneens 554
7.4D Maximum iNPut [eVEl FOr UL IMIMO ......oiciice ettt te e snaesnaennaenneas 554
75 Adjacent ChanNEl SEIECHIVITY ......cuveiieicecies et et e st e e e e e e tessaesnnesneesseanseenseens 555
7.5A Adjacent channel SEIECLIVITY TOr CA ..o bbb et b e sbeseenea 560
7.5A.0 Minimum Conformance REQUITEIMENLS.........c.e ettt sb e 560
7.5A.0.1 Adjacent channel selectivity for Intrarband contigUOUS CA .........ccoiiiiriiininieneeese e 560
7.5A.0.2 Adjacent channel selectivity for Intra-band NoN-ContiguOUS CA .........cooreeririeerineeneeeseee s 561
7.5A.0.3 Adjacent channel selectivity for INter-band CA ..o e 561
75A.1 Adjacent channel selectiVity fOr CA (2DL CA)...ooiiiiiiieererecertereeesee ettt 561
7.5A.2 Adjacent channel selectiVity fOr CA (BDL CA)...oo ittt e aeenaeeneens 561
7.5A.3 Adjacent channel selectiVity fOr CA (ADL CA) ..ottt enaeeneens 562
75A.4 Adjacent channel selectiVity fOr CA (BDL CA)...oo ittt e s ee s et se e s saeesaeenaeeneens 562
7.5A.5 Adjacent channel selectiVity fOr CA (BDL CA) . ..ottt ee e aeenaeereens 562
7.5A.6 Adjacent channel selectiVity fOr CA (7TDL CA) ..ottt et sae e enaeeneens 562
75A.7 Adjacent channel selectiVity fOr CA (BDL CA) . ..ottt e ae e e s sne e enaeeneens 562
7.5D Adjacent channel selectiVity fFOr UL MIMO........cooiiiiiiiiiiieerieeeieseeei ettt s 562
7.6 BlOCKING CharaCtErTSHICS .....veveeeeeieeeet ettt st b e et b e bt b e b e b sbenneneas 562
76.1 LT 1 PSRN 562
7.6.2 [N-DANA DIOCKING ..ttt b et e et b bbbt b b ens 562
7.6.3 Yoo ST 567
7.6A Blocking CharaCteriStiCS FOr CA ...ttt ettt b et nn e ens 567
7.6A.1 (C1c 07 - OSSP TSP P TSP PURSPTRRTURON 567
7.6A.2 TS 7= 1070 o] Voot g 1o I e O S 567
7.6A.2.0 Minimum Conformance REQUITEMENTS..........ccuviuieierieseeseeseeseesseeseeseesre e e ete e seesaesseesreesreeseesnessnes 567
7.6A.2.0.1 In-band blocking for Intra-band CoONtigUOUS CA ..........cooeeiieie e 567
7.6A.2.0.2 In-band blocking for Intra-band NON-CONtIGUOUS CA ......cveeiieiieeeeeeeesee e 568
7.6A.2.0.3 In-band blocking for INter-band CA ..o bbb 568
7.6A.2.1 IN-band bIOcKing fOr CA (2DL CA) ..ottt bbb 568
7.6A.2.2 Y40 o SRS 571
7.6A.2.3 Y40 o SRS 571
7.6A.24 Y40 o SRS 571
7.6A.25 Y40 o SRS 571
7.6A.2.6 RV 0 Lo OSSOSO TSSOSO P PP PTRSTURTON 571
7.6A.2.7 RV 0 Lo ST U VTSP PTPTRRTURTON 571
7.6D Blocking charaCteristiCS for UL MIMO .......cc.ooiiiiiei ettt e sae et e enaesnaennaesneas 571
7.7 V00 1ttt R R R R R R R R R R SR e R R e R R e R R e Rt E Rt e r e n e 571
7.8 V00 1ttt t et b R E R R R R R R R SRR R e R R e R R e R Rt E Rt e r e n e 571
7.9 T 0TU Y= 0 1S Lo 571
7.10 Y40 o S 574
Annex A (nor mative): Measurement CNANNEIS..........cooiiiiiee s 575
N = 0T TS 575
A.2 UL reference measurement CRANNEIS ..........oiiieieiiieinees st 575
A2l GENETA ...ttt h R R R R R R e R R R R Rt R et R bt n e r et 575
A2.2 RV 0 Lo PSSO O STP TP R PPV S TOURTSTPTRSTPRON 575
A.2.3 Reference measurement ChannElSfOr TDD ........coociiireiiineerire s 576
A.23.1 DFT-S-OFDM PI/2-BPSK ..ottt ettt 576
A.2.3.2 DFT-S-OFDM QPSK ...ttt sttt b et b b e st b bt st b b e n et n e 577
A.2.33 DFT-S-OFDM L16QAM ..ottt ettt b et h bbb bbbt b b enn e nn s 578
A.234 DFT-S-OFDM BAQAM ...ttt ettt s e e sttt e s et e ae e e bt e b e e teembesaeesaeesaeesaeeaaesmeesaeesaeanseatenns 578
A.235 CP-OFDM QPSK ...ttt ettt sttt st et esaeesaeebe e ateeaeeeheesbe e beebeemeesaeesaeeaaeeseanseamseensesneesaeesaeas 579
A.2.36 CP-OFDM L16QAM ...ttt sttt sttt et et s e se e e s e e bebese e ese e s bebese e eme e s bebeseseeseaeebenesesbeneseeseneaens 580
A.2.37 CP-OFDM BAQAM ..ttt st ae et et e e ae e ea e e eb e e be e beeabesaeesaeesheesbe e bt anbeanbeenbeeneesneesaeas 581

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 11 ETSI TS 138 521-2 V17.2.0 (2023-06)

A.3 DL reference measurement CRANNEIS ..ot 582
A31 LT 0T SRR 582
A.3.2 Y20 o TSRS 584
A.33 DL reference measurement ChannelSTOr TDD .........coiiiiiiiiiire e s s 584
A331 =0T TSRS 584
A.3.3.2 FRC for receiver requirements fOr QPSK ..........cciiiiiiiiiereeie et te et ae e e e sneenreeneens 584
A.333 FRC for receiver requirements for I6QAM ......ccveieeiieieiie ettt e e e sreesaeeaeeeesneenreenneens 585
A.334 FRC for receiver requirements for BAQAM .......c.veiieeiieieeie e see st e e e sre e saeeneeeesaeenreenneens 586
A.3.35 FRC for receiver requirements for 256QAM ..ot 587
Y o T o RS 588
A5 OFDMA Channel Noise GENerator (OCNG) ......c.ecueiieiieiieeiiesieceesie st eee sttt s sre e sresree e 588
A5.1 OCNG PaterNS TOr FDD .....ccueuiiiieiisieieiesisieisesetesesteseses e tesesaesesessssesesssssssssssesessssessssnsessssssesensssesessssesessseseses 588
A5.2 OCNG PaterNS TOr TDD ...c.vcueviiiiieeiisietesiseeseesetesessesesessesesesassesessssesesessassssssesessssesessssessssssesensssesessssesessseseses 589
Ab521 OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused RES...........cccceveeveeiescee e 589
Annex B (normative): Propagation CONAItioNS..........cccoviieiiieee et 590
2 O NN (o B 111 = o= RS 590
Annex C (normative): Downlink Physical Channels..........ccooeoiiieieiecie e 591
C.0 DOWNINK SIGNEl TEVEIS.......ooeeeeeeee ettt nb e e nneenenre s 591
(O3 R €10 TSRS 592
O 1 | o PSSR 592
LR T ©o 1= ot o) o 1RSSR 593
C3.0 Measurement of Transmitter CharaCteriStiCS........veirierie e 593
C31 Measurement Of RECEIVEr CharalleriStiCS ... . uueuiieeieerise et n e e e e 594
Annex D (nor mative): Characteristicsof theinterfering signal ... 595
D 20 R 7= 0T | S 595
(DI [ 01 (= g = £ 0o Mo =!I 595
Annex E (normative): Global IN-Channel TX-TESt.....cecceiiieece e e 596
R €= 3 1= | S RR 596
E.2  SIgNalSand MESUITS. .....c.eiuiieiiiiet ettt ettt e et r e ne e 596
E21 BaSIC PIINCIPIE. ..ttt et b e et b e bbbt h bt e e bt E e bRtk b e e bt b e ene s 596
E.2.2 Output SIgnal Of the TX UNAEE TESE .......veeeeiriieeiirtee bbbt 596
E.2.3 REFEIENCE SIONAL ...ttt b et b e et b e bbb et b s e e e eb e s e e e eb e e b e seebeebeseeneebeneeneas 596
E24 IMBASUNEIMENT FESUITS. ... ettt ettt e et e e et e et et e e seeaeeneessebeseeebesseeneeeesseseeseeeseeneenseneenees 597
E.25 IMEBSUMEIMENT POINES ......veueetereeeeete sttt ettt ettt b e et b e s e s e b e seehesb e sees e eb e seebe e b e se bt sb e s e et ebesb e e ebesbeneebenbenreneas 597
[ S o g = I o010 =S oo S 597
E3.1 Pre FET MiNiMIiZatiOn PrOCESS........ccouertiieitiatertteteeieeeeie et stesbe st sae bt e s eess e besaeebesaeeaeeaeess e besheebeeneenseneenres 597
E.3.2 TimiNG Of the FET WINAOW ......oeiiiiiiiiee ettt bbb bbbt se e e e 598
E.33 POSE FFT @QUAITISAION........eeieeiieieiesisieie ettt ettt saetese et se et ese s e sese e etesesessesesensesesensenensnsenenens 599
E.4  Derivation OF the FESUIS ......c.iiieeeeee ettt e st sresseeseesneeneeseeenes 600
EA41 N SRR 600
E4.2 AVEIBOEO EVIM ..ot b bbb bbb R b et bt b b e b b 600
EA43 IN-band emiSSiONS MEASUMNEIMENT...........iiieieee ettt et besaeese et eneeseeseeseesaeesesneeneeseeneas 601
E4.4 EVM equalizer SPECIIUM FlalNESS.....cc.ee ettt e et s esteenaeenteentesnaeeneesnnennnas 603
E.45 Frequency error and Carfier 1€KAOE ........ccuveieiie e cee st e st e e ete e ee s et e s e e teeeeseesaeesreesseenteensessaesseessaesanas 604
E.4.6 EVM of Demodulation reference SymbolS (EVIMIDMRS) «v-veereerrerurrueseeseeseessesssessssssessseesseessesssesssesssessassanes 604
E.4.6.1 15 QVETAgE TOI EVIM DMRS c+vvevereeriiiesiitistetete st et sttt s b s bt ese et et eseebe st essebesbeneesesbensenesbensenesbensenearesens 605
E.4.6.2 FiNal QVErage fFOr EV IVl DMRS e veireieeriiesiietieestesteesteesteesteestesaesssesseesseesteenteensesseesseesaeesseenseenseensessenssenns 605
E5 EVM andinband emissionSTor PUCCH...........cco i 605
E.5.1 BaSIC PIINCIPIE. ..ttt bbb e bt b et b b et b e b e bt b ekt b e e bt nre e ene s 605

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 12 ETSI TS 138 521-2 V17.2.0 (2023-06)

E.5.2 Output SIgnal Of the TX UNAEE TESE .......eieeeireieetereee bbbt b et 605
E.5.3 REFEIENCE SIONAL ...ttt b et b e et b e bbb et b s e e e eb e s e e e eb e e b e seebeebeseeneebeneeneas 606
E54 IMEBSUIEIMENT FESUILS......c.ei ettt ettt e s te e s te et e et e e aeeebeeebe e be e besabesssesaeesaeesaeesbeenseenteensesanesseesraesanas 606
E.55 MEBSUMEIMENT POINES ......veueetereeieete sttt ettt ettt b e s e et re e st e b e se e bt eb e sees e eb e se e bt e b e se bt sb e s e e e ebenbe e ebesbeneebenbenreneas 606
E.5.6 Pre FFET MiNiMiZatiON PrOCESS........ciuititerieeetereeetete sttt st sttt st seebesse e ebesbeseebesaeseebesae st ebeseeaeebesbe e ebesbensebesreneeneas 606
E5.7 Timing Of the FFT WINAOW .....cc.eiiieiiece ettt st et e st e e e e e teenaesnaesnnesneesseanseesenns 606
E.5.8 POSE FFT EQUEITSALION......c.veuietiiieeeteieeiete ettt sttt sttt e et e st et et e s ee et e saeseebesbeneebesbeseebesbeseesenseneeneas 606
E.5.9 Derivation Of tNE FESUILS .....c..eiuieeeeeee ettt bbbttt e e b b e b e e e e e enes 607
E.59.1 EEV IMLBUGCH -+ eneteteeetestes et st sttt sttt b ettt b et et b et e s e et £ et e s et e st e Rt E e e e bt b e e e Rt e b et e st s be e ene et et enenbe st neene 607
E.5.9.2 AVETBOEA EV IVMIPUCEH «vevereererteneetirteneesesieneesestessesessessesessessesessessesessessesessessasessessessssessensssessensssessanessessensases 608
E.5.9.3 IN-band eMiSSIONS MEASUIEIMENT ........ccuiiiiiiietieeteeete e e eteeeteseeseeseesre e beebeesbeeasesaaesaeesaeessesaeesaeesseenseesenns 608
I YA I (o g = =¥ O o 609
E.6.1 BaSIC PIINCIPIE. ..ttt et et b e e a bt e bt bt e bt b e et b e s h et eb e bt b e b e ene b e ene 609
E.6.2 Output SIgnal Of the TX UNGEE TESE ......eeeeeiriieetertee e bbbt 609
E.6.3 = (= oS o = | S 609
E.6.4 IMIBASUIEIMENT FESUITS.......eeeeeee ettt e bbbt ae et e s e e b et b e bt e se e e e b e b e sbeeb e e e ensennenras 610
E.6.5 M EBSUFEIMENT POINES ... veeuveeeeeeteeeeeeteesieeee e stesaesreesaeesseesseeseessseeseeseenseenteessesseesseesseeseesseenseenseensennsessenssnnsaes 610
E.6.6 Pre FFET MiNimMiZatiON PrOCESS......eciutiieieeiee st esteeieeseeseesseesteeaeesaessaesseesteetesssesseesseesseesseanseenseansenssnsssnssensnees 610
E.6.7 Timing Of the FFT WINAOW .....cc.eiiieiiece ettt e e st e e e e entesssesnaesnnesneesseanseesenns 610
E.6.8 POSE FFT EQUEITSALION......c.eiueetiiieietesee ettt sttt st st e et e st et et e st e e et e sae e ebeseeneebesbeneebesbeneesenseseeneas 611
E.6.9 Derivation Of TN TESUILS ........ccueeiiee ettt e st e s e sae e s reebeeabeenteeaneeneesraesaeas 611
E.6.9.1 Y Y=oy SRR 611
E.6.9.2 Averaged AV AV, 1= =Y o IR 612
Annex F (normative): M easur ement uncertaintiesand Test TOIErancCes.........cceeeeveeeecerenereene. 613
F.1 Acceptable uncertainty of Test System (NOrMALIVE) .......ccevveeeeieiiciececee e e 613
F.1.0 GENEIAl ...ttt et e et e et e e st eehe e bt eate Rt e eheeabe e beeteeteeheeaheeaheebeeteenteeateeaeesheesheeateereenreanns 613
F.11 Measurement Of tESE ENVIFONMIENES.........c.oiiiire et b et r bbb ae e e e enes 613
F.1.2 M EASUremMENT OF TrANSIMITIEN .......oeite ettt e e e b e b e et e e e e e b sb e b e e e ene e e ennas 613
F.1.3 M EASUIEMENT OF FECEIVEY ... ittt bbbttt b e bbb et et e e e b et e sh e e b e e neense e eneas 628
F.2 Interpretation of measurement reSults (NOrMELIVE) ........ceoeieeierieeeeese e 631
F.3 Test Tolerance and Derivation of Test Requirements (infOrmative)...........cccoovvererereneneeiesiesesennens 631
F.3.1 Measurement Of tESt ENVIFONMIMENLS...........ciiiiieie ettt ee st et e e te e re s e e sae e saeesbeebeeareenseeanesseesreesanas 631
F.3.2 M EASUFEMENT Of TrANSMITLET ... .ciuiiieiecieecie ettt te st s ste e sreesbeeaseeaeeebeebeenbeenreeanesneesrnesanas 631
F.3.3 M EASUIEMENT OF FECEIVEY ...ttt bt e et e bt bbbt et et e e e e et e sbeebeeneenee e entes 644
F.4  UPlNK POWEN WINAOW .....oiiieeiieieceeesie et sttt sttt e e e tesneesaesteeneesaesseensensesneeseesneensas 646
F4.1 NEFOOUCTION ...ttt bttt b bbbt h et e e s e e e bt e bt e bt e bt e et e ae e e e b e e b e ebeebeeneenneneeares 646
F.4.2 Setting the power Window aboVe a reQUITEMENT. ........co.irieiriieer e 646
F.4.3 Setting the power Window DElOW @ reqUITEIMENL ..ot 646
F.4.4 Setting the power window centred 0N atarget VAIUE............cvviieiriiieeneeeseee e 646
F.8 Phase offset measurement for DMRS bBUNAIING .......ccoiuieiiiiiiiisececece e 647
F.8.1 =2 Sl =001 00 | S 647
F.8.2 Y] 01 S U= o 647
F.8.3 Kol TN T=0 I == =T o o = S 647
F.8.4 Phase Off SEt MEBSUMEMENT ..ot b bbbt e e b e b sb e b e e e e e e e ennas 647
Annex G (normative): Uplink Physical ChannElS.........cccoviiieieiecese et 648
G.0  UPINK SIGNal LEVEIS......eiiieeeieeeee ettt st be e tesse e e e steeneesteseeeneenaesneeneesnens 648
LT T 1= o = - | USRI 648
LT U o SRS 648
LT T 0] 7= ox 1 Lo o I RS 648
G.3.0 Measurement of Transmitter CharaCteriStiCS.........oouerueierire i 648
G3l Measurement Of RECEIVEr CharaCteriSliCS......couuiuirieee ettt st see e 648
Annex H (normative): SEALISHICAl TESLING ...t 649

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 13 ETSI TS 138 521-2 V17.2.0 (2023-06)

L 0 €= 3 1= o OSSR 649
H.2 Statigtical testing of receiver CharaCteriStiCS.......c.viieiiiieie et 649
H.2.1 GEMETAL ...ttt E R E R R AR R R AR R R R e bR bt n R R n s 649
H.2.2 V=T o TN plo Mg o NTe o] o8Ik (ol =g o g = o S 649
H.2.3 TS o T 0 1= (=S S 650
H.24 Numerical definition of the passfail [IMITS........ccceeiiii e 650
H.2.5 o SR = T 0 (= ot 1S o) =SS 651
Annex |:Void 652

Annex J (normative): Test applicability per permitted test method ..o, 653
Annex K (normative): EIRP, TRP, and EIS measurement procedures.........c.ccoovevevveeerresreenenn. 654
O R BT T 1= o o = g 1= o (3 o T 654
K.1.1 TX beam peak dir€CLiON SEAICH ..........cocieeeece e te s ae e e sreesneenreeneens 654
K.1.2 RX beam peak dir€Ction SEArCH...........cooiieeece e 656
K.1.3 Peak EIRP MEASUrEMENt PrOCEAUIE .........ciuiiieiiitereeieete ettt sttt sb e ettt et e et sae e b sbe e ebesnenneneas 658
K.14 Peak EIS Measurement PrOCEAUIE...........oouiiiie ettt ettt sttt bbb e b e e et ebesbe e ebesbenneneas 659
K.1.5 EIRP SPNEITCAl COVEIAOR ... .ottt ittt ettt b et b et b e s et b e s e et bt s b e e b e sb e e enesbenneneas 659
K.1.5.0 TX Spherical CovErage MEINOU ..o bbb 659
K.1.51 Tx Fast Spherical Coverage Method............coeiiiiiiiiee e 660
K.1511 gL 0o 1 1o o PSS 660
K.15.1.2 L0111 (o) o 660
K.1.6 e ISR o] g Tor= 0TV o L= S 660
K.1.6.0 Rx Spherical Coverage MEtNOU............oooieieece e e e sreenreeneens 660
K.1.6.1 Rx Fast Spherical Coverage Method ............cooveiiie i s eneens 661
K.1.6.11 T 170 18 ot [ o ST STS PSSP 661
K.1.6.1.2 (1= 1 (o) o SR 661
K.1.7 TRP MEASUrEMENT PrOCEUUNE ...t ettt sttt sttt ettt st st b e bt b e bt be s b e e e bt s b et ebeeb e s s e st et e s b et sbenbe e 661
K.1.8 BloCKiNg MEASUreMENE PrOCEAUNE .......c.eeueitereeieetere ettt ettt st et se et et b e s e et b e se e e ebesbe e enenbenneneas 662
K.1.9 Beam Correspondence tOl€ranCe PrOCEAUIE ...........ceiirieieiereeeete ettt ettt bbb e sn e ebe b seenea 662
K.1.11 RSRP(B) based RX DeaM PEAK SEAICK .......c.eiiiiieitee bbb 663
K.1.11.1 TESE PIOCEAUIE ...ttt b et b bbbt h bt e bt bt e bt bt e s e e b et e bt e bt b e st e b et e e ebene e e ens 663
K.1.12  Enhanced test method for EIRP MEBSUMEMENLS..........cceovrirrierinieeeerreeees e 664
K.1.12.1 Applicability of TPMI side condition Method .............ccoeiieiiiie e 665
K.1.12.2 TPMI side condition method Measurement uncertaintieS impact .........cccccvevveeeeeeseeseeseee e 665
K.2 Direct far field (DFF) SIMPITICATON ......cc.ciiieieieieeeiseese e s 665
K.21 TX beam peak dir€CtION SEAICK ..ottt b et b e et b e 665
K.2.2 RX beam peak dir€CLiON SEAICK .........ciiiciect ettt sttt b e bbb neenea 665
K.2.3 Peak EIRP MEASUrEMENE PrOCEAUIE .......c.ciuiiiiiitereeeete ettt sttt st et b e et e et et et sae e ebesbe e ebesbeneeneas 665
K.24 Peak EIS MeasUremMent PrOCEAUIE..........oouii ittt sttt sb e bbbt b e b e e et ebesbe e ebesbenneneas 665
K.25 EIRP SPNEITCAl COVEIAOR ... .cviieeiitieetestee ettt ettt b e et b et b e s et b e s e et b e s b e e et e sb e e enesbenneneas 665
K.2.6 EIS SPNEITCEl COVEIBOR .......eiveeeieite ettt ettt et e b bbb e b bbbt s e et b e s b e e et e sb e e ebeebenreneas 666
K.2.7 TRP MEaSUreMENt PrOCEAUIE .........eeiueereeeeeeteeeeeeteesteeteeteseeseesaeesseesseasesseesseesseesseenseessesseesneesnnssseesseensennsenns 666
K.2.8 Blocking MeasuremMENt PrOCEAUNE ........c.eeueiiereeieeseee st esteeee et e e ree st e e te e teestessaesseesseesseesseeseenseenseeseesseessansans 666
K3 INAIreCt far FIEIA (IFF) ..o 666
K.3.1 TX beam peak dir€CtioN SEAICK ..o ettt b et b e et 666
K.3.2 RX beam peak dir€CLiON SEAICK ... ..ottt ettt et r e b bbb e 666
K.3.3 Peak EIRP MEASUrEMENE PrOCEAUIE .......c.ciuiiieiiitereeieete ettt st se ettt se et s e et et sa e e b e sbe e ebesbenneneas 666
K.34 Peak EIS MeasuUrement PrOCEAUIE..........couii ittt sttt ettt b e b e b e et b e b ne b sbenneneas 666
K.3.5 EIRP SPNEITCAl COVEIAOR ... .cveeeiirtieeteste ettt ettt ettt b e bbbt b e s et b e s e et b e s b e e eb e sb e e enenbenneneas 666
K.3.6 EIS SPNENTCEl COVEIBOR .......eeveeeieite ettt ettt et b bbb e bbb bt s e et b e s b e e et e sb e e ebeebeneeneas 666
K.3.7 TRP MEaSUreMENt PrOCEAUIE .........eeieeeieeeeeeee et eeteesteeieeteseeseesaeeseeesseaeesseesseesseesseesseessesseesnessnnesseesseensennsenns 666
K.3.8 Blocking MeasUremMENt PrOCEAUNE ...........eeueiieieeieesteesteesteeee et e e tee s e e te e teetessaesneesseesaeesseeseenseensesssesseessensans 666
K.4 Near field to far field transform (NFTF) ......covoioeeeeeee e 667
K.4.1 TX beam peak dir€CtioN SEAICK ..o ettt 667
K.4.2 RX beam peak dir€CHiON SEAICK ... ..ottt ettt et r et b e bbb neenea 667
K.4.3 Peak EIRP MEASUrEMENt PrOCEAUIE .........ciuirieiiitereeeete ettt sttt st se ettt se e b et besa e ebesbe e enesbenneneas 667
K.4.4 Peak EIS MeasuUremMent PrOCEAUIE..........cocii ittt ettt ettt b b e et b e b e b e nbenneneas 667

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 14 ETSI TS 138 521-2 V17.2.0 (2023-06)

K.4.5 EIRP SPNEITCAl COVEIAOR .....cvieeieitieetesteet ettt ettt h et bbb et b e e et b e s b e e e b e sb e enesbenneneas 667
K.4.6 EIS SPNEITCEl COVEIBOR .......eiveeeieite ettt ettt et e b bbb e b bbbt s e et b e s b e e et e sb e e ebeebenreneas 667
K.4.7 TRP MEASUrEMENT PrOCEUUNE ...t ettt sttt sttt ettt st st b e bt b e bt be s b e e e bt s b et ebeeb e s s e st et e s b et sbenbe e 667
K.4.8 BloCKing MEasUreMENt PrOCEAUNE .......c..eueiterieieete sttt sttt ettt st st et e et b e sa et ebe s e et b e se e e ebesbe e ebesbenneneas 668
Annex L (normative): W OIO -ttt bt n e 669
Annex M:(Normative) M easur @MENT GridS. .. ..ot er s 670
Y R €1 o B 5 o= SR P PSSRSO 670
M.2 Beam Peak SEarch Grid....... ...t et 672
M.2.1 UE POWES ClBSSES ...ttt ettt e bbbt h et et s et bt s bt eh e e he e st eb e e ae e s e b e ebeebeenees e e e eneenes 672
M.2.1.1 POWES ClASS L ABVICES ...ttt ettt h bbb bbbt a e e b e et et e e e sbeebesaeene e e enne e 672
M.2.1.2 POWES ClASS 2 BVICES ...ttt ettt ettt e e bt bt a e e bt et et et e eb e b e sbeene e e et e 673
M.2.1.3 POWES ClASS 3 TBVICES ...ttt ettt e e bt bt a e bt et e e et e eb e e b e sbeene e e et e 673
M.2.1.4 POWEN ClASS 4 BVICES ...ttt sttt ettt sttt e se et e e eeseesbesaeese et eneeseeseesbesaeeneeneeneenes 673
M.2.1.5 POWEN ClaSS 5 TBVICES ...ttt et sttt ettt e e ee s eesbesaeese e e et e seesteseesaeeneeneeneeses 673
M.2.2 Coarse and fiNe MEASUIEMENT GrITS. ......c.eiuirreirtirteiriere ettt b e bt b et b e b 673
M.3  Spherical COVEragE Gl .......oceeiiiieeiii et st ettt e s be s be e besaeeae e besbeennesresneennas 675
M.3.1 EIRP SPhEriCal COVEIBOE .....veeuvieieeie ettt sttt sttt st e s te e s teeteenteeneeeaeeseenteenseenaesneesnaesnens 676
M.3.1.1 UE POWES CIBSSES. ...ttt bttt bbbt e b e b e s et e bt e bt e h e e ae e st et e s e e ebenbesbeene e e ennenes 676
M.3.1.11 POWES ClESS 1 JEVICES. ..ottt ettt ettt b e e b et b bbbt et et e e e b b saeebe e e e e e 676
M.3.1.1.2 POWES ClESS 2 JEVICES.......eoeeeiteiet ettt b e bbb e e e bbbt eae e e e b e 676
M.3.1.1.3 POWES ClESS 3 EVICES. ...ttt sttt b e bbbt e e e b b saeeae e e e b e 676
M.3.1.14 POWES ClaSS 4 JEVICES.......eeieieieieiet ettt ettt sttt st e et e e ee st e s besae et e e eneeneeseestesaeeneeneaneenes 677
M.3.1.15 POWES ClaSS 5 EVICES.......eeieiieieiet ettt ettt ettt et et e s be et eae e e e e et e seeseesaeeneeneeneenes 677
M.3.2 EIS SPNENTCAl COVEIBOR ...ttt bbbt bt b et b e bt b e s b et b e s b e e et e sb e e ebeebeneeneas 678
M.3.2.1 UE POWES ClBSSES......teeueeuieeeiesie sttt e e ee st sttt sae s e e st e teseeeteeseemeeseese e eeseeebesseameeneeneenseneeaaessesseeneeneenseses 678
M.3.2.1.1 POWES ClASS 1 EVICES......ueeeeieieieiee ettt ettt sttt e ae et et et e st e s besae st e e eneeeeseeseesaeeneeneaneenes 678
M.3.2.1.2 POWES ClESS 2 HEVICES. ..ottt ettt sttt st e et e et e s besbe et bt e e e e e neeseestesaeeneeneeneenes 678
M.3.2.1.3 POWES ClESS 3 EVICES.......eieeeieteitt ettt b et e e bbbt bt e e e sb b saeebe e e enbe e 678
M.3.2.14 POWES ClESS 4 EVICES..... .ottt ettt sttt e e bt s bbbt et e et e b e besaeene e e e e e 679
M.3.2.1.5 POWES ClESS 5 EBVICES.......eoeeeiteiet ettt b bbbttt sb e b et ebe e et e 679
M.4 TRP MEASUIEMENT GIil......cceiieiiieieeiesiese ettt ee st st e e s esteeneesteeseentesreeneesesneeneeseennes 679
M.4.1 UE POWEE ClASSES ... .eeeeuieieeieiesieste st eteeee e testestesee bt s st e s eeeeseesbesaeeeesmeeaee e e seseeseeesesneeseaneensenseseesaesneeneeneanseses 679
M.4.1.1 POWEN ClASS L ABVICES ...ttt ettt sttt sttt e e e e eeseeebesaeeseeneenseseesaeseesneeneeneeneeses 679
M.4.1.2 POWEN ClaSS 2 HBVICES ...ttt ettt sttt sttt et et e s eeseeebesaeese et eneeseesaeseesneeneeneeneenes 680
M.4.1.3 POWEN ClaSS 3 UBVICES ...ttt ettt sttt et et e e s eeseeebesaeese e e enseseeseeseesneeneeneeneeses 680
M.4.1.4 POWEN ClESS 4 BVICES ...ttt ettt sttt ettt et et e eeseeebesaeese et eneeseeseeseesneeneeneeneenes 681
M.4.1.5 POWES ClASS 5 TBVICES ...ttt et b bbbt et et e e e sb e b bt ene e e e e e 681
M.4.2 TRP Integration for Constant StEP SIZ€ Gt TYPE....ccceecueeeieierieeeeteeesee s e seeste e see e e saeeaeseesseenseenseens 682
M.4.2.1 TRP INtegration USING WEIGNES........cccuiiie ettt e s et e e e e e aesnaete e seeseenneeneeanes 682
M.4.3 TRP Integration for Constant DENSItY GO TYPES.....ciueiieieeieeieeeeseesteeste e e saesaeseesreesseesaeseesseesseenseenseens 684
M.4.4 Interpolation @t OF NEAI tNE POIE ........cue et a e e te et e eaaesnaesraesneas 684
M.4.5 TRP Grids for SPUNOUS EMISSIONS.........cciiiiiieiiiieiiesee e ese e see e sse e teeste e teesaessaesseesseesseesessnnesseesseensesnsenns 684
Annex N (normative): UE COOrdinate SYyStEM ..ottt 687
N.1 Reference COOrdiNaie SYSIEM.......cccoiiiririirterterieee ettt nr e e e e ne b e n e e s 687
N.2 Test conditions and angle defiNitiONS.........cccciieiiiiiieii e et 688
N.3 DUT positioning QUIAEITNES ......ccueeeeiecece ettt sttt et st st eae et ereenesreeneeseeenes 696
Annex O: Quality of the quiet zone validation.............cccviiiie e e 699
0.1 LT 1 =SOSR 699
0.2 Procedure to characterize the quality of the quiet zone for in-band/OOB for the permitted far field

007 10700 TSP PRURROTPO P 699
0.21 EQUIPIMENT USEO ...ttt e e e st e s e e s ae e aeenteenaeeneanseesseenteensesneesneesaeesaeanseensenns 699
0.2.2 BLIC=S =0 (U0 o 701
0.23 REFEIENCE MEASUIEIMENES .......eiiiitieieeieeiee ettt ettt et bt bt e e e s et b e sb e e b e e et e ae e e e sb et e sbeene e e enrenes 701
0.24 SIiZE Of tNE QUIBL ZONE...... et bbb et e b e et b e bbb 701

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 15 ETSI TS 138 521-2 V17.2.0 (2023-06)

0.25 REFEFENCE AUT POSILIONS......cviuieiiriineeieriee ettt e et b et b et b et s b bbb 702
0.251 DiStDULEO-8XES SYSIEIM.....ccvieeieeiiitee ettt bt e et b et b et b bbb 702
0.25.2 COMDINEA-AXES SYSEEMN ...ttt ettt sttt et et b e s bt b st bt b seehe b e se e bt b e e e bt sb e s e et ebene et sbe b e 703
0.26 REFEreNCe AUT OFENTALIONS ......coueeieeeeieeeeeeeie ettt sttt se e e eeseesbesaeese e e eneeseesnesbesaeeneeneeneeses 704
0.26.1 DiStDULEO-8XES SYSIEIM.....ccviieieitiitee ettt bbbt b et b bbb 704
0.26.2 COMDINEA-BXES SYSLEIM ......ee e ceeeeteestees et s e e te et e e e e e reesbe e te e teentesseesseesseesseeseenseenseensennensneesnens 706
0.2.7 Quality of quiet zone measurement uncertainty calculations for TRP .........ccovvvevieii e 707
0.2.8 Quality of quiet zone measurement uncertainty for EIRP/EIS...........ccccccovieiiicicieseeeee e 707
0.3 Procedure to characterize the spurious emissions quality of the quiet zone for the permitted far field

007 1000 PRSP PR USORPPP 708
031 EQUIPMENT USEA ...ttt b et b et b et nb e 708
0.3.2 TESE FIOOUENCIES ...ttt bbb e bt b e e bt b e se bt e b s e ek e eb e e eb e s b e e eb e sbesnenesbeneene s 708
0.33 REFEIENCE MEASUIEIMENLES .....c.eieieeeeeeeeee ettt et e e et e te st ese et e e e eeseeebesaeereeneeneeneessessesaeeneeneeneeses 709
0.34 SIZE Of thE QUIBL ZONE...... et b et b et n et b e b 709
0.35 REFEFENCE AUT POSILIONS......cvieeiiiiietirieiet ettt bbb s e b st b et b et sb st be e 709
0.351 DiStDULEO-8XES SYSIEIM.....cvieeieitirieet e bbbt bbbt b b 709
0.35.2 COMDINEA-BXES SYSLEIM ......e e ceeeceestees et sae e te et e e se e seesbe e te e teentesstesseesseesseeseenseenseensenseesrnnsneas 709
0.36 REFEreNCe AUT OFENLALIONS ......ccueiueeeeiertiete sttt st sb et se et e e r e bbb e et e e et e sn e besaeene e e ennenes 709
0.3.6.1 DiStITDULEO-BXES SYSLEIM.....cceeeie ettt te e s e st e re et e e teesaessaesseesseenseeneesnaesaeenseanseansenns 709
0.3.6.2 COMDINEA-BXES SYSLEIM ......ei ittt ste e te et e e e e e se e s se e te e teentesseesseesseesseeseenseenseensennensneesneas 711
0.3.7 Quality of quiet zone measurement uncertainty calculations for TRP ........cccovvivvevi e 711
Annex P (normative): Modified MPR DENQVIOUL .......ccccuieeeiiiice e s 713
P.1 Indication of modified MPR DEhaVIOUN............cooiieiee e 713
Annex Q (normative): 714
L@ O T 1= o = - | USRI 714
Q.1 MEBSUIEMENT POINT.... ettt sttt se b e e bt esb et et e e et esessesbeneeseenneneas 714
Annex R (informative): ChangE NISLONY ..o 715
L 1S 0] Y 729

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 16 ETSI TS 138 521-2 V17.2.0 (2023-06)

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.329-10: "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.

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.

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.
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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 (effectiveisotropic sensitivity): sensitivity for an isotropic directivity device equivalent to the sensitivity of the
discussed device exposed to an incoming wave from a defined AcA

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.

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.

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 angle is 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.
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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 AEIRPsc = 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 EI'S 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

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

ARg 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 allowed 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 allowed relaxation to each, EIRP spherical coverage and EIS spherical coverage due to
support for multi-band operation, for al bandsin a combination of supported bands

BW channe Channel bandwidth

BWchanne_ca Aggregated channel bandwidth, expressed in MHz.

BWoce max( BWes,channel(k) )

BWoeg,chameggy ~ 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

EIRPmax 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, whichis
based on beam correspondence with relying on UL beam sweeping

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

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

Fc plock, low 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_nigh The highest frequency of the downlink operating band

FoL_iow The lowest frequency of the downlink operating band

Fedge, block high The upper sub-block edge, where Fedge biock high = Fc,block,high + Foffset, high.

Fedge,block low The lower sub-block edge, where Fedge blockjow = Fc,blocklow = 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 MHz. Fedge, 1ow = Fc, 1ow - Foffset, 1ow.

Finterferer Frequency of theinterferer

Finterferer (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

Foffset, high Frequency offset from Fc, nigh to the upper UE RF Bandwidth edge, or from Fc piock, nigh t0 the upper

sub-block edge
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Fottset, low Frequency offset from Fc, 10w to the lower UE RF Bandwidth edge, or from Fcpiock, 1ow t0 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

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

L crB,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 ¢

MPRnarrow Maximum output power reduction due to narrow PRB allocation

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

NRacLr NRACLR

Nrs Transmission bandwidth configuration, expressed in units of resource blocks

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

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

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

NRer-offs Offset used for calculating Nree

Npre 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

Prnax 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-MPRs ¢ 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.1

SCSiow SCS for the lowest assigned component carrier in clause 5.3A.1

SSrer SS block reference frequency position

TRPrmax 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)

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

AOA Angle of Arriva

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
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CABW
CA_nX-nY

CcC

CDF
CP-OFDM
CW
DFT-ssOFDM
DL
DM-RS
DTX

DUT
EIRP

EIS

EVM

FR

FWA
GSCN
IBB

IBM

IDFT
ITU-R
MBW
MPR

NR
NR/5GC
NR-ARFCN
NS
OCNG
0ooB

OTA

PRB
P-MPR
QAM

RB
REFSENS
RF

RIB

RMS
RSRP

Rx

SCS

SEM

SRS

SS

TDD

TPC

TRP

Tx

UE

UL

UL MIMO
ULFPTXx
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Cumulative Aggregated Channel Bandwidth
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
Component Carrier

Cumulative Distribution Function

Cyclic Prefix-OFDM

Continuous Wave

Discrete Fourier Transform-spread-OFDM
Downlink

Demodulation Reference Signal

Discontinuous Transmission

Device Under Test

Effective | sotropic Radiated Power

Effective | sotropic Sensitivity

Error Vector Magnitude

Freguency Range

Fixed Wireless Access

Global Synchronization Channel Number
In-band Blocking

Independent Beam Management

Inverse Discrete Fourier Transformation

Radio communication Sector of the International Telecommunication Union
Measurement bandwidth defined for the protected band
Allowed maximum power reduction

New Radio

NR connected to 5GC

NR Absolute Radio Frequency Channel Number
Network Signalling

OFDMA Channel Noise Generator

Out-of-band

Over The Air

Physical Resource Block

Power Management Maximum Power Reduction
Quadrature Amplitude Modulation

Resource Blocks

Reference Sensitivity

Radio Frequency

Radiated Interface Boundary

Root Mean Square (value)

Reference Signal Receiving Power

Receiver

Subcarrier Spacing

Spectrum Emission Mask

Sounding Reference Symbol

Synchronization Symbol / System Simulator
Time Division Duplex

Transmission Power Control

Total Radiated Power

Transmitter

User Equipment

Uplink

Uplink Multiple Antenna transmission

Uplink Full Power Transmission
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4 General

4.1 Relationship between minimum requirements and test
requirements

The TS 38.101-2 [3] isaSingle-RAT specification for NR UE, covering RF characteristics and minimum performance
reguirements. 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 0 (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<O0) are not considered in this specification.

The “Never fail agood DUT” and the “ Shared Risk” principles are defined in Recommendation ITU R M.1545 [6].

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.

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

- if thefield 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 al 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
A Carrier Aggregation (CA)
B Dual-Connectivity (DC)
C Supplement Uplink (SUL)
D UL MIMO

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.

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.

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 asper TS
38.521-3[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 rel eases.
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Requirements throughout the RF specifications are in many cases defined separately for different frequency ranges
(FR). The frequency rangesin 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

This test 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 = f<49.0 GHz

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
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

5.2A  Operating bands for CA

5.2A.1 Intra-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_n260 n260
CA_n261 n261
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5.2A.2Void

5.2A.3Inter-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 is designed 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

5.3 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 is flexible 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.
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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

Table 5.3.2-1: Maximum transmission bandwidth configuration Ngrg

5.3.3

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

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

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

NOTE:

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 calculated using the following equation: (BWchanne X 1000 (kHZz) -
Nre X SCSx 12) / 2 - SCS/2, where Ngg are from Table 5.3.2-1.

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

SCS (kHz) | 100 MHz 200 MHz 400 MHz
240 3800 7720 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.

. Minimum guard band

!

F 3 "

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
SCS for the same UE channel bandwidth.

UE channel bandwidth

-+ >

r=---r—-I 1
! 1
1
' | Numerology X Numerology Y i
- ————g
ba \
Guard defined for Guard defined for
numerology X 'r‘lum;rologyttYBd
when transmitted when transmi
across full UE across full UE
channel BW channel BW

Figure 5.3.3-3: Guardband definition when transmitting multiple numerologies

NOTE: Figure 5.3.3-3 isnot intended to imply the size of any guard between the two numerologies. Inter-
numerology guardband within the carrier isimplementation dependent.
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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.

Table 5.3.5-1: Channel bandwidths for each NR band

Operating band / SCS / UE channel bandwidth

Operating SCS 50 100 200 40072
band kHz MHz MHz MHz MHz
60 Yes Yes Yes N/A
n2s7 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.
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Aggregated Channel Bandwidth, BWchannel_ca [MHZz]
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Figure 5.3A.2-1: Definition of Aggregated Channel Bandwidth for intra-band carrier aggregation

The aggregated channel bandwidth, BWchae_ca, is defined as
BW channe_ca = Fedgeigh - Fedgelow (MHZ).

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

Fedge,low = Fclow - Foffset,low
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

Foftsetjow = (NRrBjow* 12 + 1)* SCSow/2 + BWas (MH2)
Fottset,nigh = (NRs high* 12 - 1)* SCShign/2 + BWgg (MHZ)
BWeg = max(BWas,channei(k))

Nrg,jow @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, 8nd 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 BWgg chamnel() 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.
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Sub-block Bandwidth, BWchannel,biock » [MHZ] Sub-block Bandwidth, BWchannel block n+1 [MHZ]
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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) iS 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 biock, 1S defined as follows:
BW channel black = Fedge,block,high - Fedgeblock jow (MHZ)

The lower and upper frequency offsets Fofrset,block,low 8Nd Foffset block high depend on the transmission bandwidth
configurations of the lowest and highest assigned edge component carriers within a sub-block and are defined as

Foftset,block jow = (NRrB jlow* 12 + 1)* SCSow/2 + BWee (MHZ)
Fotfsetblock high = (NRs high* 12 - 1)* SCShigh/2 + BWes (MHZ)
BWgg = max(BWag channel(i))

where Nres jow @nd Nre nigh are 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, NRrs nigh, and
BW.g,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 BWeg,chame k) 1S the minimum guard band for carrier k
according to Table 5.3.3-1 for the said i value.SCSw and SCSiigh 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+1,low - Fedge,block n,high (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
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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.

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 1,2,34
B 400 MHz < BW channel_ca = 800 MHz 2
C 800 MHz < BWchannel_ca < 1200 MHz 3 !
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: Itis 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)
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I 800 MHz

I 1200 MHz
1] Fs1400 MHz
[\ 1000 MHz
V 1600 MHz
VI 1800 MHz
VI 2000 MHz
Vil 2200 MHz
IX 2400 MHz
X 400 MHz
XI 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
I 400 MHz
Il 600 MHz
W% 800 MHz
V 1000 MHz
Vi 1200 MHz

5.3D Channel bandwidth for UL MIMO

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

5.4 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 = (BWchame (1) + BWchannai(2))/2 + {-20 kHz, 0 kHz, 20 kHz} for AFraser €quals to 60 kHz
Nominal Channel spacing = (BWchanne() + BWchame(2))/2 + {-40 kHz, 0 kHz, 40 kHZ} for AFraser €quals to 120 kHz
where BWchanne(1) @nd BWenanne(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.

542 Channel raster

54.2.1 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.
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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

Range of Nrer
2016667 — 3279165

NREF-offs
2016667

Frer-ofts (MHZ)
24250.08

Freguency range (MHz) | AFgiobal (kHz)
24250 — 100000 60

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 AFraster, Which may be equal to or larger than AFgigpa.

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

5.4.2.2

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 number of RBs
that are alocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology
supported by the UE.

Channel raster to resource element mapping

Table 5.4.2.2-1: Channel raster to resource element mapping

Ngg mod2=0 Ngg mod2=1

Resource element index k

Physical resource block number Nprg

k, Nore, N areasdefined in TS 38.211[9)].

5.4.2.3

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 subclause 5.4.2.2.

Channel raster entries for each operating band

- 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 AFgaser, the higher AFraser @ppliesto channels using only the SCSthat is equal to
the higher AFraster 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
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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
SSker 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 subclause 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
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 givenin 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
n259 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 subclause 4.1 in TS 38.213 [22].
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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:

BW e ) F BWeranna (2) — 2GBenanna ) — GBehann
Nominal channel spacing = | ————2® <t ZI)(ZC))G* o e ~ Gt o 0.06* 2" [MHZ]
with
n= Ho— 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, |, 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 subclause.
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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

NR CA Uplink CA Maximum Fallb
configuratio COIEfi uratio BWchannel|BWchannel |BWchannel | BWchannel |BWchannel |BWchannel |BWchannel |BWchannel aggregate BCS ack
% ES (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) (MHz) grou
BW (MHz) p
50, 100,
CAn257B | CAn2s78 | jontac | 400 goo | 0|1
CA_n257E | CA n257E 502’01000’ 200 200 600 | 0
CA_n257F | CA n257F 502’01000' 200 200 200 800 | 0
CA 257G | CA n257G | 50,100 | 100 200 | 0
CA n257H | CA n257H | 50,100 | 100 100 300 | 0
CA n2571 | CA n2571 | 50,100 | 100 100 100 200 [0,
CA n2573 | 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
50, 100,
CA_n260B | CA_n2608 | ontoc| 400 800 | 0
50, 100,
CA_n260C | CA n2608 | oot | 400 400 1200 | 0
50, 100 !
cA_n260E | CA_n260E | °% 9% | 200 200 600 | O
CA_n260F | CA_n260F 5Oé§80’ 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 n2601 | CA n260l | 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 | CAN2618 | ontoc| 400 800 | 0|,
CA n261C | CA n261B | 50 400 400 850! | 0
CA_n261D | CA_n261D 50é380' 200 400 | 0
CA_n261E | CA n261E 5oéggo, 200 200 600 | 0 | 2
CA_n261F | CA n261F 5058"’ 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 n2611 | 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.

ETSI




3GPP TS 38.521-2 version 17.2.0 Release 17 38 ETSI TS 138 521-2 V17.2.0 (2023-06)

5.5A.2 Configurations for intra-band non-contiguous CA
Configurations listed in this clause apply to downlink carrier aggregation only.

NOTE: Sub-blocksbelonging 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

confiT;Fljratio Cgm:gﬁéﬁo Sub- Sub- Sub- Sub- Sub- Sub- | Sub- | Sub- Z(BWCh)a”” BCS
block | block | block | block | block | block | block | block | 5o

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
NOTE 4: Channel bandwidth per operating band defined in Table 5.3.5-1.
NOTE 5: Void.
NOTE 6: Void.
NOTE 7: X(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.

NOTE 8: 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- ﬂi:ﬁﬁi:;m Bes
configurations | block block block block block block block (MH2)
CA_Nn260(A-1) CA_n2601 | n260A CABI”ZG 800 0
CA_n260(D-G) gﬁzggggg CADZE | CANZE 600 0
CA_n260(D-H) gﬁzﬂggga CAO—S% CAO—QZG 700 0
CA_n260(D-I) %ﬁ—_”né%%? CAO—S% CAGI”ZG 800 0
CA_n260(D-P) gﬁﬂ‘éggg CAO—S% CAO—SZG 700 0
CAN260E-0) | catreto | oo | oe 800 0
CAN260EP) | caroeor | oe | em 800 0
CA_n260(G-1) %AA—_”nZZ‘SGOOCf CAO—S% CAGI”ZG 600 0
CAN26LD-G) | carreie | in | Cie 600 0
CA_n261(D-H) Sﬁ:ﬂﬁgﬁ CAl—S% CAl—H”ZG 700 0
CA_n261(D-I) %ﬁ—_”né%ll? CAl—S% CAII”ZG 800 0
CA_n261(D-O) gﬁj‘ggig CAl—S% CAl—SZG 600 0
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CA_n261D CA_n26 | CA_n26
CA_n261(D-P) CA_n261P 1D p 700 0
CA_n261D CA_n26 | CA_n26
CA_n261(D-Q) CA n261Q 1D 0 800 0
CA_n261E CA_n26 | CA_n26
CA_n261(E-O) CA 12610 1E 10 800 0
CA_n261E CA_n26 | CA_n26
CA_n261(E-P) CA_n261P 1E 1p 800 0
NOTE 1: Void
NOTE 2: Void
NOTE 3: Unless otherwise stated, BCSO is referred to, in each constituent CA configuration.
NOTE 4: Void.
NOTE 5: Void.
NOTE 6: Void.
NOTE 7: X(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.
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 requirements specified in subclause 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.

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 D) 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 dual polarization.

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

RB allocation
- ' ~
= E | o = £ B > |3 2
Chann — M 'c%’ S < =) ) & = o
el scs( > ! L€ ! &, B -y N
OFDM L a8} m = o0 om = ] § ©
width g Bl 7 | Bl 7 a nm_sl a g“_’l
— 8 () S = — .
s |s g | 2|8 | E| 2|2 |E
- = = £ £
DFT-s | 64@ | 1@0 | 1@65 | 20@ 4@40 | 6@6* | 6@54
0 223 | 1@22° | 1@43° | @22 | 3 a
4 4
2200@4@ 1@14 | 1@64 8@8* 8@250
60 CcP 66@ | 1@0 | 1@65 4@22 4@40 | 6@6* | 6@54
0 22@ | 1@223 | 1@43° 3 3 4
22 1@14 | 1@64* 107 7@252
50MHz
DFT-s | 32@ | 1@0 | 1@31 | 10@ 4@11 4@18 | 3@3* | 3@26
0 113 | 1@113 | 1@213 3 3 4
4 4
1{)0@ 1@1* | 1@30" | , @4 4@224
120 —cp T 320 | 1@0 | 1@31 | 11@ s@i1 | 4@ | 3@3° | 3@26
0 113 | 1@113 | 1@218 3 3 4
4 4
1100@ 1@1* | 1@30* | , @4 4@224
DFT-s | 128 | 1@0 | 1@13 1@87% | 4@44 6@6% | 6@12
100M 60 @0 1 40@ | 1@44° 1@130 5 4@84 04
Hz 443 1@14 3
4 8@84
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200 8@11
40° 6*
)
cP 1@;33 1@0 1@ils o | 1oa | 1057 | 4@41 4@84 | 6@6 6%0412
s | 1@1¢ |1@10 | | 7@11
© | 1ert | '
DFT-s | 64@ | 1@0 | 1@65 | 20@ @22 | 4@%0 | 3@3" | 3@60
0 223 | 1@223 | 1@43¢ | @ 3 4
4 4
2;)0@ 1@1° | 1@64° | 40,4 | 4@58
120 —cp T 66@ | 1@0 | 1@65 @22 | 4@%0 | 3@3" | 3@60
0 2@ | 1@22° | 1@43° | 4@ 3 4
22 | 1@1* | 1864 | 404 | 4@58
DFT-s | 256 | 1@0 | 1@26 | 81@ 10175 | 4qgs | 4@17 | 6@6* | 6@25
@0 3 88% | 1@88° | 3 23 24
81@ | 1@1° | 1@262 | . .. | s@24
814 4 8@84 84
60 CP | 264 | 1@0 | 1@26 10175 | ,0gs | 4@17 | 6@6" | 6@25
@0 3 | ss@ | 1@88° | 3 23 24
88 | 1@14 |1@262 | _ .., | 7@25
200M 4 @7 | g
5 3 7
Hz DFT-s 1@23 1@0 1@ils 4&%2 L@as? 1@87 4@244 4@384 3@3 3%3412
1@1
400 101t | 1@R0 ), qu | 4822
120 —cp 1132 [ 1@0 | 1@13 (@87 | a@aa | 4@84 | 3@3 | 3@12
3 3 4
@0 . 42? ll%ﬁﬁ‘ 1@130 | ° | 4a10 °
4 4@44 44
o | DFTs | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA
CP | NA | NIA | NA | NA | NA | NA | NA | NA | NA | NA
4000 DFT-s gg 1@0 1@226 eggp L@66 | 1@197 | 4@66 4@20119 NA | NA
120
CP | 264 | 1@0 | 1@26 | 66@ 1@19 | NA | NA
20 : 00 | 1@66 | 1@197 | 4@66 | *C

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 O 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 O 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.

Table 6.1-2: Common Uplink Configuration for PC1

RB allocation
— — N [gV]
c o c c
o o o o
. = 2| 3| ¢« | 8| %
£ < 5 o o 5 o @
_ @ 2 S [ I = [ [
Chann s |2 | E g | = b= g 5 g
el SCS(k o m o o < =3 @ 9 =3
Bandw | Hz) OFDM 5' x o =! _ 2 =! _ x
i = I — = [ _| S © _l
idth 5 . _ o = < o = 5]
o 2 g n @ b= J 5 £
3 |3 2 | 5 | 8 2 | &
= ) Ll = o} Ll
c () c (0]
c [ c [
£ £ £ £

16@2

50MHz 60 DFT-s | 64@0 1@0 1@65 | 20@22 2 16@28 | 32@16 16@8 l6@42
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CP | 66@0 | 1@0 | 1@65 | 22@22 162@2 16@28 | 33@16 | 16@8 | 16@42

120 |_DFTs | 32@0 | 1@0 | 1@31 | 10@11 | 8@11 | 8@14 | 16@8 | 8@4 | 8@20

CP | 32@0 | 1@0 | 1@31 | 11@11 | 8@1l | 8@14 | 16@8 | 8@4 | 8@20

DFT-s 123@ 1@0 1@213 40@44 16?4 16@72 | 64@32 | 16@8 16%)10
60

1°°ZMH cP 13(2)@ 1@0 1@213 44@44 16?4 16@72 | 66@33 | 16@8 16%@10

120 |_DFTs | 64@0 | 1@0 | 1@65 | 20@23 | 8@22 | 8@36 | 32016 | 804 | 8@54

CP | 66@0 | 1@0 | 1@65 | 22@22 | 8@22 | 8@36 | 33@16 | 8@4 | 8@54

CrTe 258@ L@0 1@226 61033 168@8 16%@16 12%1@6 L6@8 16%%24
60

264@ 1@26 16@8 | 16@16 | 132@6 16@24

SOOMH cp 2@ | 1@0 226 | ss@ss | 19 g : 16@8 g

z DFT-s 123@ 1@0 1@113 40@44 | 8@44 | 8@80 | 64@32 | 8@4 | 8@120
120

cp 13(2)@ 1@0 1@213 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

4OOZMH DFT-s 258@ 1@0 1%26 64@66 | 8@66 | 8@190 12*1@6 8@4 | 8@252
120

cp 263@ 1@0 1@226 66@66 | 8@66 | 8@190 1326@6 8@4 | s@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.

6.2 Transmit power

6.2.1 UE maximum output power

6.2.1.0 General

Note: Power class 1, 2, 3, and 4 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
2 Vehicular UE

3 Handheld UE

4 High power non-handheld UE
7

R

RedCap UE
edCap variants of non-RedCap UEs are not precluded.

Note:

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 class2, 4 and 7.

- The test case isincomplete for band n259.

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.
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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 all types of release 15 NR UEs and release 16 NR and forward UES not supporting either CSl-
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). 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

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).

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

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.

6.2.1.1.3.2 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
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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).

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

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 2:

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). 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 2: Void

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 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 bandsis 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.

Table 6.2.1.1.3.3-3: UE spherical coverage for power class 3

. Min EIRP at 50'%-tile CDF
Operating band (dBm)
n257 11.5
n258 11.5
n259 5.8
n260 8
n261 11.5

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

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.

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 6.2.1.1.3.3-410 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 s1.08 <0.758
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 <1.25°8
n258, n260, n261 <153 <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.

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17

48

ETSI TS 138 521-2 V17.2.0 (2023-06)

0.75 dB.

NOTE 4: For all bands except n260, the maximum applicable AMBp,n and AMBsn is

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

Band AMB¢p» (dB) AMBsx (dB)
n257 0.73 0.7
n258 0.6 0.7
n259 0.5 0.4
n260 0.5! 0.4
n261 0.524 0.74

Note 1:

Note 2:
Note 3:

Note 4:

n260 peak and spherical relaxations are 0 dB for UE that exclusively supports

n261+n260

n261 peak relaxation is 0 dB for UE that exclusively supports n261+n260
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

6.2.1.1.34

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

UE maximum output power for power class 4

requirement is verified with the test metric of EIRP (Link=TX beam peak direction, Meas=Link angl€).

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 6.2.1.1.3.4-1: 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

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

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

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

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
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NOTE 1: Minimum EIRP at 20%-tile CDF 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.

NOTE 2:

6.2.1.1.35
6.2.1.1.3.6

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
least one sub frame (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 peak 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
NOTE 2: Void

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

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 2:

For power class 7 UEs that support multiple FR2 bands, minimum requirement for peak EIRP and EIRP spherical
coveragein 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
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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.

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

6.2.1.1.4.1 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 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 6.2.1.1.4.1-1. 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 Lowest, 100 MHz, Highest
38.508-1 [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 and PC4
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 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 o 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.
M essage contents are defined in clause 6.2.1.1.4.3

6.2.1.1.4.2 Test procedure

1. SSsends uplink scheduling information for each UL HARQ process viaPDCCH DCI format 0_1 for C_RNTI to
schedule the UL RMC according to Table 6.2.1.1.4.1-1. Since the UL has no payload and no loopback data to
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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 L1-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.

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;
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 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 values 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 2.78dB, NTC 2.87dB, NTC
B 2.94 dB, 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
B 3.28 dB, ETC 3.28 dB, ETC
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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

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
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 requi

rement (dB)

(Note 1)

Maximum
sum of MBp,
YMBp (dB)

(Note 3)

n257

n258

n260

n261

Comments

n257, n258

22.4-TT-MBp

22.4-TT-MBp

1.3

Maximum 0.75
dB relaxation
allowed for each
band

n257, n260

22.4-TT-MBp

20.6-TT-MBp

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-MBp

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-MBp

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-MBp

22.4-TT-MBp

1.7

Maximum 0.75
dB relaxation
allowed for each
band
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11 n257, n261 22.4-TT 22.4-TT 0.0 No relaxation
' factor allowed
Note 1:  MBjp 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.
Note 2:  All UE supported bands needs to be tested to ensure the multi-band 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.
Note 4:  For a Rel-15 UE supporting FR2 bands set not defined in Table 6.2.1.1.3.3-4, Table 6.2.1.1.5-3d applies.

Table 6.2.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm 2.65dB, NTC 2.77 dB, NTC
B 2.82dB, ETC 2.94 dB, ETC

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

Test Metric FR2a FR2b
Max device size < 30 cm 2.87 dB, NTC 2.87 dB, NTC
B 3.04 dB, ETC 3.04 dB, 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-AMBep,n
4 n260 20.6-TT-AMBpn
5 n261 22.4-TT-AMBpn
6 n257, n261 22.4-TT 22.4-TT éII;/IBp,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 6.2.1.1.5-7: 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-AMBpn
2 n258 16.4-TT-AMBep,n
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3 n261 16.4-TT-AMBp,n

4 n257, n261 16.4-TT 16.4-TT éII;/IBp,n relaxation is 0

Note 1:  AMBe,n 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 6.2.1.1.5-7b: Test Tolerance (Max TRP for Power class 7)

Test Metric FR2a FR2b
. . [2.65] dB, NTC [2.77] dB, NTC
Max device size < 30 cm [2.82] dB, ETC [2.94] dB, ETC

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

Test Metric FR2a FR2b
. . [2.87] dB, NTC [2.87] dB, NTC
Max device size < 30 cm [3.04] dB, ETC [3.04] dB, ETC

6.2.1.1 1  UE maximum output power - EIRP and TRP (Rell16 and forward)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Sameasin6.2.1.1

6.2.1.1 1.1 Test purpose
Sameas6.2.1.1.1
6.2.1.1 1.2 Test applicability

Thistest case appliesto al types of NR UEs release 16 and forward supporting either SSB-based or CSI-RS based
enhanced beam correspondence.

6.2.1.1 1.3 Minimum conformance requirements

Same as 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 14 Test description

6.2.1.1 141 Initial conditions
Sameas6.2.1.1.4.1and 6.6.1.4.3

6.2.1.1 1.4.2 Test procedure

The following cases are tested depending on UE capability:

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

1.1 Sameas6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using
only side conditions defined in Table 6.6.1.3.3.1.1-1

12 Skipto Step7.

2. Test procedure if beamCorrespondenceWithoutUL-BeamSweeping is NOT supported, and
beamCorrespondenceCS-RS based-r16 is supported
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2.1 Sameas6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using
only side conditions defined in Table 6.6.2.3.3-1

2.2 SkiptoStep 7.

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

3.1 Sameas6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using
only side conditions defined in Table 6.6.1.3.3.1.1-1.

3.2 Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditions
in Table 6.6.2.3.3-1 Record the verdict (as thisresult will not be compared to test requirementsin this test case
but in a different one).

3.3 SkiptoStep 7.

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

4.1 Sameas6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using
only side conditions defined in Table 6.6.1.3.3.1.1-1.

4.2Skipto Step 7.

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

5.1 Sameas6.2.1.1.4.2 with the exception that step 6 is skipped and measurements shall be carried out using
only side conditions defined in Table 6.6.2.3.3-1

5.2Skipto Step 7

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

6.1 Same as 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 Table 6.6.1.3.3.1.1-1.

6.2 Repeat 6.2.1.1.4.2 with step 6 skipped with Tx Beam Peak direction determined using the side conditionsin
Table 6.6.2.3.3-1. Record the verdict (as this result will not be compared to test requirements in this test case
but in adifferent one).

7. Set side conditions for SSB-based and CSI-RS based L 1-RSRP measurements as per Table 6.6.1.3.3.1.1-1 and
Table6.6.1.3.3.1.1-2.

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. SS activates 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.
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6.2.1.1 1.4.3 Message contents
Sameas6.2.1.1.4.3and 6.6.1.4.3
6.2.1.1 1.5 Test requirement

Same as 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 2, 4 and 7.

- The test case isincomplete for band n259.

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  and release 16 and forward NR UEs not supporting either
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 Lowest, Highest
38.508-1 [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 and PC4
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
and PC4 or Table 6.1-2 for PC1.
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o 0 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 6.2.1.2.4.1-1.

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.
Message contents are defined in clause 6.2.1.2.4.3

6.2.1.2.4.2 Test procedure

1

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 6.2.1.2.4.1-1. 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.

Send continuously uplink power control "up" commandsin 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 beamsto 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 islinked to
the best detected SRS beam.

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

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 all EIRP dBm values. Alternatively, UE
EIRP measurement for each grid point could be done according to Tx Fast spherical coverage procedure defined
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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.

5. ldentify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test
reguirement table in section 6.2.1.2.5.

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

6.2.1.2.4.3

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.

6.2.1.2.5

Test requirement

The defined %-tile EIRP in measurement distribution derived in step 5 shall exceed the values specified in Table
6.2.1.25-1to 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)

Supported FR2 Test requirement (dB) Maximum Comments
bands set (Note 1) sum of MBs,
Y MBs (dB)
(Note 3)
n257 | n258 | n260 | n261
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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
257, n260 0.75 allowed fo_r n260 and 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
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
0.75 n260 a.nd 0.75dB
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
257, n258, n260 allowed fo_r n260 and 0.75
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
1.5 allowed fo_r 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 11.5-TT-MBs 175 allowed fo_r n260 and 0.75
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
Max device size < 30 cm 2.58 dB 2.58 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 n257 n261 | 11.5-TT-AMBsn 11.5-TT-AMBsn ﬁII;/IBs,n relaxation is 0
7 n260, n261 8-TT-AMBsn 11.5-TT-AMBs,n |AMBs,n relaxation is 0
dB for n260
Note 1:  AMBs 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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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

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 55
n261 55

NOTE 1: Minimum EIRP at 50 %-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 Annex
E.2.1.

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

Test Metric FR2a FR2b
Max device size < 30 cm [2.58] dB [2.58] 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 n257, n261 5.5-TT-AMBsn 5.5-TT-AMBsn éll;/lBs,n relaxation is 0

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.

6.2.1.2 1  UE maximum output power - Spherical coverage (Rel16 and forward)
Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Sameasin6.2.1.2

6.2.1.2 1.1 Test purpose
Sameas6.2.1.2.1.
6.2.1.2 1.2 Test applicability

Thistest 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 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.
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6.21.2_14 Test description

6.2.1.2 141 Initial conditions
Sameas6.2.1.24.1

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-r 16 is supported:

1.1 Sameas6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions
definedin Table 6.6.1.3.3.1.1-1

1.2 End test procedure

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

2.1 Same as6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions
defined in Table 6.6.2.3.3-1

2.2 Endtest procedure.

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

3.1 Sameas6.2.1.2.4.2 with the exception that measurements shall be carried out using only side conditions
defined in Table 6.6.1.3.3.1.1-1

3.2 End test procedure

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

4.1 Same as 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 Table 6.6.2.3.3-1

4.2 End test procedure

6.2.1.2 1.4.3 Message contents
Same as6.2.1.2.4.3and 6.6.1.4.3.
6.2.1.2 1.5 Test requirement

Same as 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 PC2 and PCA4.

- Measurement grid for PC2/4 in Annex M.4 is FFS.

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
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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 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 regquirements 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 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).

NOTE: For atransition period until RAN5#100 (August 2023), the requirements of this test also apply to all types of
NR Power Class 3 UE release 15 and release 16 which support modifiedM PRbehaviour bit O capahility.

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 allocations is defined as:

MPR = max(MPRwr, MPRuarow)
Where,

MPRparow = 14.4 dB, when BWaiiocrs < 1.44 MHZ, MPRyarow = 10 dB, when 1.44 MHz < BWaiiocrs < 10.8 MHz,
where BWaiocrs 1S 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 Tables 6.2.2.3.1-1 and 6.2.2.3.1-2.

Table 6.2.2.3.1-1: MPRwr for power class 1, BWchannel £ 200 MHz

MPRwr (d B), BWochannel £ 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 <65 <4.0 <4.0
64 QAM <65 <5.0 <5.0
QPSK <7.0 <45 <45
CP-OFDM 16 QAM <7.0 <55 <55
64 QAM <75 <75 <75

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
DFT-s-OFDM | Pi/2 BPSK <55 0.0 <3.0
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QPSK <6.5 0.0 <35
16 QAM <6.5 <45 <45

64 QAM <6.5 <6.5 <6.5

QPSK <7.0 <5.0 <5.0

CP-OFDM 16 QAM <7.0 <6.5 <6.5
64 QAM <9.0 <9.0 <9.0

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 = RBsart + Lere - 1

RBsartLow = Max(1, Floor(Lcre/2))

RBsart,High = Nre — RBsart,Low — Lcre
An RB allocation isan Outer RB alocation if

RBsart < RBsartLow OR RBsat > RBsartnigh OR Lcrs > Ceil (Nrs/2)
An RB alocation belonging to Table 6.2.2.3.1-1 isa Region 1 inner RB allocation if
RBgat > Ceil(1/3 Nrg) AND RBeng < Ceil(2/3 Nrg)
An RB alocation belonging to Table 6.2.2.3.1-2 isa Region 1 inner RB allocation if
RBsgat > Ceil(1/4 Nrg) AND RBeng < Ceil(3/4 Nrg) AND Lcre < Ceil(1/4 Ngg)

An RB allocation isaRegion 2 inner alocation if it is NOT an Outer alocation AND NOT aRegion 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 specified in subclause 6.2.2.3.3 applies.

Table 6.2.2.3.2-1: Void

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,

MPRnarr(yW = 25 dB, BWaHQc'RB S 144 MHZ, and O S RBgart< Ce||(1/3 NRB) or Ce'l((2/3NRB) 'LCRB) S RBstart S NRB'
Lcre, where BWaiocre 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 is defined in Table 6.2.2.3.3-1 and Table 6.2.2.3.3-2.

Table 6.2.2.3.3-1: MPRwrt for power class 3, BWchannel < 200 MHz

MPRWT, BWochannel £ 200 MHz
Modulation Inner RB Edge RB
allocations, allocations
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Region 1
Pi/2 BPSK 0.0 <20
OPSK 0.0 <2.0
DFT-s-OFDM 16 QAM <3.0 <35
64 QAM <50 <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

MPRWT, BW¢channel = 400 MHz
Modulation Inner RB allocations, .

Region 1 Edge RB allocations
Pi/2 BPSK 0.0 <3.0
. QPSK 0.0 <3.0
DFT-s-OFDM 16 QAM <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:

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

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

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.
6.2.2.4 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.
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Table 6.2.2.4.1-1: Test Configuration Table (Power Class 1, MPRnarrow)

Def

ault 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 TS
38.508-1 [10] subclause 4.3.1

Lowest and Highest

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 kHz

1 Low CP-OFDM 64 Outer_1RB_Left Outer_1RB_Left
QAM

2 High CP-OFDM 64 Outer_1RB_Right | Outer_1RB_Right
QAM

3 Low CP-OFDM 64 3@0 2@0
QAM

4 High CP-OFDM 64 3@NRrs-3 2@NRs-2
QAM

5 Low CP-OFDM 64 15@0 7@0
QAM

6 High CP-OFDM 64 15@Nge-15 7@NRs-7
QAM

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 38.508-1 Normal, TL, TH
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, Mid range, High range
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel bandwidth that < 200
38.508-1 [10] subclause 4.3.1 MHz
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 KAz
1 Low DFT-s-OFDM PI/2 16@0 8@0
BPSK
2 High DFT-s-OFDM PI/2 16@Nrs-16 8@NRrs-8
BPSK
3 Mid DFT-s-OFDM P1/2 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@Nrs-16 8@NRs-8
7 Mid DFT-s-OFDM QPSK Quter_Full Outer_Full
8 Mid DFT-s-OFDM 16 Inner_Full_Region2 | Inner_Full_Region2
QAM
9 Low DFT-s-OFDM 16 16@0 8@0
QAM
10 | High DFT-s-OFDM 16 16@Nrs-16 8@NRrs-8
QAM
11 Mid DFT-s-OFDM 16 Outer_Full Outer_Full
QAM
12 Low DFT-s-OFDM 64 16@0 8@0
QAM
13 | High DFT-s-OFDM 64 16@Nrs-16 8@NRrs-8
QAM
14 Mid DFT-s-OFDM 64 Outer_Full Outer_Full
QAM
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15 Mid
16 Mid
17 Low
18 High
19 Mid
20 Low
21 | High
22 Mid
23 Mid
24 Low
25 | High
26 Mid
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DFT-s-OFDM 64
QAM

Inner_Full_Region2

Inner_Full_Region2

CP-OFDM QPSK

Inner_Full_Region2

Inner_Full_Region2

CP-OFDM QPSK 16@0 8@0

CP-OFDM QPSK 16@NRre-16 8@Nrs-8

CP-OFDM QPSK Outer_Full
CP-OFDM 16 QAM 16@0 8@0
CP-OFDM 16 QAM 16@NRre-16 8@NRe-8
CP-OFDM 16 QAM Quter_Full Outer_Full
CP-OFDM 16 QAM | Inner_Full_Region2 | Inner_Full_Region2
CP-OFDM 64 QAM 16@0 8@0
CP-OFDM 64 QAM 16@NRrs-16 8@NRe-8
CP-OFDM 64 QAM Quter_Full Outer_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, MPRwt, 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 38.508-1 | 400 MHz
[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('\?(I;E)I_Eail)on
1 Low DFT-s-OFDM PI/2 8@0
BPSK
2 High DFT-s-OFDM P1/2 8@NRrs-8
BPSK
3 Mid DFT-s-OFDM PI/2 Outer_Full
BPSK
4 Mid DFT-s-OFDM P1/2 | Inner_Full_Region2
BPSK
5 Mid DFT-s-OFDM Inner_Full_Region2
QPSK
6 Low DFT-s-OFDM 8@0
QPSK
7 High DFT-s-OFDM 8@NRrs-8
QPSK
8 Mid DFT-s-OFDM Outer_Full
QPSK
9 mig | Default | Default - DFT-s-OFDM 16 | Inner_Full_Region2
QAM
10 Low DFT-s-OFDM 16 8@0
QAM
11 High DFT-s-OFDM 16 8@NRrs-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@NRrs-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@Nrs-8
19 Mid CP-OFDM QPSK Outer_Full
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20 Low CP-OFDM 16 8@0
QAM

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

22 Mid CP-OFDM 16 Outer_Full
QAM

23 Mid CP-OFDM 16 Inner_Full_Region2
QAM

24 Low CP-OFDM 64 8@0
QAM

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

26 Mid CP-OFDM 64 Outer_Full
QAM

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 and 4, MPRarrow, BWchannel € 200 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, High range

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

Lowest and Highest supported channel
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 REzl\?gt%Eail)on
1 Low DFT-s-OFDM PI/2 Outer_1RB_Left
- Default | Default - BPSK -
2 High DFT-s-OFDM PI/2 Outer_1RB_Right
BPSK

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 C

lass 2, 3 and 4, MPRwt, BWchannel £ 200 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 TS
38.508-1 [10] subclause 4.3.1

Lowest and Highest supported channel
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 allocation
Default | Default - (NOTE 1)
1 Mid DFT-s-OFDM PI/2 Outer_Full
BPSK
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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 Outer_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
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 Outer_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.

Table 6.2.2.4.1-8a: Test Configuration Table (Power Class 2, 3, 4, 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 TS 400 MHz
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
. RB allocation
N/A for Modulation (NOTE 1)
1 Low Maximum DFT-s-OFDM PI/2 Inner_1RB_Left
Power BPSK
2 | hign | Default | Default | oo jiction DFT-s-OFDMPI2 | Inner_1RB_Right
(MPR) test BPSK
3 Low case DFT-s-OFDM QPSK Inner_1RB_Left
4 High DFT-s-OFDM QPSK Inner_1RB_Right

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

Table 6.2.2.4.1-9: Test Configuration Table (Power Class 2, 3 and 4, MPRwt, 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 400 MHz
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 REzl\?(l)lf)l_Eail)on
1 Low Default | Default i DFT-s-OFDM PI/2 Outer_1RB_Left
BPSK
> High DFT-s-OFDM PI/2 Outer_1RB_Right
BPSK
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3 Mid DFT-s-OFDM PI/2 Outer_Full
BPSK
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 DFT-s-OFDM 16 QAM Outer_Full
10 Low 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 Outer_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.

o o M w N

6.2.2.4.2
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 via PDCCH 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 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.

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

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.

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: TheBEAM_SELECT WAIT_TIME default value is defined in Annex K.
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NOTE 2: When switching to DFT-s-=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
Configuration Test ID Prowerclass MPR.c T(MPRy.c) (dBm) (dBm)
Table
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 3 40 10 5 25TT 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 55 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 28.5-TT 55
7 40 6.5 5 285-TT 55
8 40 4 3 33-TT 55
9 40 6.5 5 285-TT 55
10 40 6.5 5 285-TT 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 45 4 31.5-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 27.5-TT 55
256 40 7.5 5 27.5-TT 55
26 40 7.5 5 27.5-TT 55
! 40 55 5 29.5-TT 55
2 40 5.5 5 29.5TT 55
3 40 5.5 5 29.5-TT 55
4 40 3 2 35-TT 55
> 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
- 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)

Conf?;;eusrtation Test ID Prowerclass MPRy,c T(MPRt) LO‘(’éeBrn':)m't UP(%‘gr::;nlt
Table
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 23-TT 55
4 38 10 5 23-TT 55
> 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 5 275-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 26.5TT 55
8 38 4 3 31-TT 55
o 38 6.5 5 26.5-TT 55
10 38 6.5 5 26.5TT 55
1 38 6.5 5 26.5TT 55
Table 6.2.2.4.1-2
12 38 6.5 5 26.5-TT 55
13 38 6.5 5 26.5-TT 55
14 38 6.5 5 26.5-TT 55
15 38 5 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 5.5 5 27.5-TT 55
24 38 7.5 5 25.5-TT 55
25 38 7.5 5 25.5-TT 55
26 38 7.5 5 25.5-TT 55
1 38 5.5 5 27.5-TT 55
2 38 5.5 5 27.5-TT 55
3 38 5.5 5 27.5-TT 55
4 38 3 2 33-TT 55
5 38 35 3 31.5-TT 55
6 38 6.5 5 26.5-TT 55
7 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 6.5 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 26.5-TT 55
14 38 6.5 5 26.5-TT 55
15 38 6.5 5 26.5-TT 55
16 38 5 4 29-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
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
Max device size < 30 cm 3.38dB, NTC 3.38dB, NTC
3.56 dB, ETC 3.56 dB, ETC

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

Test Lower limit Upper limit
Configuration Test ID Ppowerclass MPRy,c T(MPRy.c) PP
(dBm) (dBm)
Table
1 29 25 2 245-TT 43
2 29 25 2 245-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
> 29 35 3 225-TT 3
6 29 35 3 225-TT 3
! 29 5 4 20-TT 43
8 29 55 5 185TT a3
9 29 55 5 185TT 3
10 29 5.5 5 18.5-TT 43
1 29 35 3 225-TT e
12 29 4 3 22-TT 23
13 29 4 3 22-TT 23
1 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 165TT 3
19 29 7.5 5 16.5-TT 43
20 29 7.5 5 16.5-TT 43
1 29 2.5 2 245-TT 43
Table 6.2.2.4.1-8a 2 29 2.5 2 245-TT 43
3 29 25 2 245TT 13
4 29 25 2 245TT 23
L 29 3 2 24-TT 43
2 29 3 2 24-TT 43
2 29 8 2 24-TT 43
4 29 8 2 24-TT 43
> 29 8 2 24-TT 43
o 29 s 2 24-TT 43
! 29 4.5 4 205-TT 43
8 29 4.5 4 205-TT 23
e 29 4.5 4 205-TT 43
10 29 6.5 5 17.5-TT 43
Table 6.2.2.4.1-9 11 29 6.5 5 7517 3
12 29 6.5 5 17.5-TT 43
13 29 5 4 20-TT 23
1 29 5 4 20-TT 23
1o 29 5 4 20-TT 43
16 29 6.5 5 175-TT 43
17 29 6.5 5 175-TT 23
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 L o
Configuration Test Ppowerclass MPRf,c T(MPRf.c) Lower limit Upper limit
D (dBm) (dBm)
Table
1 22.4 2.5 2 17.9-TT-AMBpn 43
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Table 2 224 25 2 17.9-TT-AMBpn 43
6.2.24.1-7 3 22.4 2.5 17.9-TT-AMBp s 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 15 18.9-TT-AMBpn 43

3 224 3 2 17.4-TT-AMBpn 43

4 22.4 3.5 3 15.9-TT-AMBpn 43

5 22.4 3.5 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 55 5 11.9-TT-AMBpn 43

Table 10 22.4 5.5 5 11.9-TT-AMBp 43
6.2.2.4.1-8 11 224 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 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

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 3 224 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-AMBpn 43

600 o 11 224 6.5 5 10.9-TT-AMBe,, 43
12 22.4 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 22.4 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.
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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, is O for single band UE.

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

Test . Test Lower limit Upper limit
Configuration D Prowerclass MPR#¢ T(MPRtc) (dBm) (dBm)
Table
1 20.6 25 2 16.1-TT-AMBe 43
Table 2 20.6 25 2 16.1-TT-AMBe 43
6.22.4.1-1 3 20.6 25 2 16.1-TT-AMBep ., 43
4 20.6 25 2 16.1-TT-AMBe 43
1 20.6 2 15 17.1-TT-AMBp,n 43
2 20.6 2 15 17.1-TT-AMBe 43
3 20.6 3 2 15.6-TT-AMBe 43
4 20.6 35 3 14.1-TT-AMBp,n 43
5 20.6 35 3 14.1-TT-AMBe 43
6 20.6 35 3 14.1-TT-AMBe 43
7 20.6 5 4 11.6-TT-AMBp,n 43
8 20.6 5.5 5 10.1-TT-AMBe 43
9 20.6 5.5 5 10.1-TT-AMBe 43
Table 10 20.6 5.5 5 10.1-TT-AMBp,n 43
6.2.24.1-8 11 20.6 35 3 14.1-TT-AMBpn 43
12 20.6 4 3 13.6-TT-AMBe 43
13 20.6 4 3 13.6-TT-AMBp,n 43
14 20.6 4 3 13.6-TT-AMBe 43
15 20.6 5 4 11.6-TT-AMBe 43
16 20.6 5 4 11.6-TT-AMBp,n 43
17 20.6 5 4 11.6-TT-AMBe 43
18 20.6 7.5 5 8.1-TT-AMBpn 43
19 20.6 75 5 8.1-TT-AMBe 43
20 20.6 7.5 5 8.1-TT-AMBpn 43
1 20.6 25 2 16.1-TT-AMBe 43
Table 2 20.6 25 2 16.1-TT-AMBepn 43
6.2.2.4.1-8a 3 20.6 25 2 16.1-TT-AMBe 43
4 20.6 25 2 16.1-TT-AMBpn 43
1 20.6 3 2 15.6-TT-AMBp,n 43
2 20.6 3 2 15.6-TT-AMBe 43
3 20.6 3 2 15.6-TT-AMBe 43
4 20.6 3 2 15.6-TT-AMBp,n 43
5 20.6 3 2 15.6-TT-AMBe 43
Table 6 20.6 3 2 15.6-TT-AMBe 43
6.2.2.4.1-9 '
7 20.6 45 4 12.1-TT-AMBp,n 43
8 20.6 4.5 4 12.1-TT-AMBe 43
9 20.6 4.5 4 12.1-TT-AMBe 43
10 20.6 6.5 5 9.1-TT-AMBp 43
11 20.6 6.5 5 9.1-TT-AMBp 43
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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-AMBepnn 43

15 20.6 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:  AMBep,n is O for single band UE.

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

Test Metric FR2a FR2b
Max device size < 30 cm 3.11dB, NTC 3.11dB, NTC
B 3.30dB, ETC 3.30dB, ETC

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

TESt . Lower limit Upper limit
Confll_guratlon Test ID Prowerclass MPR#c T(MPRyc) (dBm) (dBm)
able
1 34 2.5 2 29.5-TT 43
Table 6.2.2.4.1-7 2 34 25 2 29.5-TT 43
3 34 25 2 29.5-TT 43
4 34 25 2 29.5-TT 43
1 34 2 15 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
6 34 3.5 3 27.5-TT 43
7 34 5 4 25-TT 43
8 34 55 5 23.5-TT 43
9 34 55 5 23.5-TT 43
Table 6.2.2.4.1-8 10 34 55 5 23.5-TT 43
11 34 3.5 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
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20 34 7.5 5 1.5-TT 43
1 34 25 2 29.5-TT 43
2 34 25 2 29.5-TT 43

Table 6.2.2.4.1-8a 3 34 25 > 595TT 23
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 4 255-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 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
Confll_guratlon Test ID Prowerclass MPR#c T(MPRyc) (dBm) (dBm)
able
1 31 2.5 2 26.5-TT 43
Table 6.2.2.4.1-7 2 31 25 2 26.5-TT 43
3 31 25 2 26.5-TT 43
4 31 25 2 26.5-TT 43
1 31 2 15 27.5-TT 43
2 31 2 1.5 27.5-TT 43
3 31 3 2 26-TT 43
4 31 35 3 24.5-TT 43
5 31 35 3 24.5-TT 43
6 31 35 3 24.5-TT 43
Table 6.2.2.4.1-8 7 31 5 4 22-TT 43
8 31 55 5 20.5-TT 43
9 31 5.5 5 20.5-TT 43
10 31 55 5 20.5-TT 43
11 31 35 3 24.5-TT 43
12 31 4 3 24-TT 43
13 31 4 3 24-TT 43
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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 2.5 2 26.5-TT 43
2 31 2.5 2 26.5-TT 43
Table 6.2.2.4.1-8a 3 31 25 > 265TT 13
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 5 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 5 17-TT 43
21 31 9 5 17-TT 43

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 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.
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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).

6.2.2 1.2 Test applicability

The requirements of this test 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 this test 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) Lcre) < RBsat < Nrs-Lcre:

- 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,
- otherwise MPRuarow = 0 dB.

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 MPRwTt, 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 <3.5 <4.0
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.
- RBgartHigh = Nre — RBsart,Low — Lcres,
An RB allocation belonging to table 6.2.2_1.3.3-1 isa Region 1 inner RB allocation if:

- RBsatiown < RBsat < RBgatnigh, ad Lcre < cell(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.
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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_1.3.3-2.

Table 6.2.2_1.3.3-2 MPRwr for power class 3, BW¢hannel = 400 MHz

Modulation MPRwt, 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 <65 <65
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

Nrg is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend= RBstart + 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 Nrg) AND RBeng < Ceil(3/4 Nrg) AND Lcrs < Ceil(1/4 Ngg)

For al transmission bandwidth configurations, an RB allocation is an Edge alocation if it isNOT aRegion 1 inner
allocation.

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

6.2.2_1.3.4 Void

6.2.2_1.4 Test description

Sameasin clause 6.2.2.1.4.1 with following exceptions: Instead of Tables6.2.2.1.4.1-110 6.2.2.1.4.1-9 > use Tables
6.22 1.141-1and6.2.2 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 Normal, TL, TH
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, High range
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel
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 REzl\?(l)lf)l_Eail)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 OPSK | _Outer IRB Left
4 High DFT-s-OFDM QPSK Outer_1RB_Right
5 Low DFT-s-OFDM PI/2 Inner_Partial2_Left
BPSK
6 High DFT-s-OFDM PI/2 Inner_Partial2_Right
BPSK
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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]
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 TS
38.508-1 [10] subclause 4.3.1

Lowest and Highest supported channel
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(’\%(%Ea;l)on
1 Mid DFT-s-OFDM PI/2 Outer_Full
BPSK

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 Outer_1RB_Left
9 High | Default | Default - 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
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 Outer_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.

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]
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 TS 400 MHz
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
. RB allocation
N/A for Modulation (NOTE 1)
1 Low Maximum DFT-s-OFDM PI/2 Inner_1RB_Left
- Default | Default Powgr BPSK -
2 High Reduction DFT-s-OFDM P1/2 Inner_1RB_Right
(MPR) test BPSK
3 Low case DFT-s-OFDM QPSK Inner_1RB_Left
4 High DFT-s-OFDM QPSK Inner_1RB_Right

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.
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Table 6.2.2_1.4.1-4; Test Configuration Table (Power Class 3, MPRwt, 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 400 MHz
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 R?ﬁgggﬁ?n
1 Low DFT-s-OFDM PI/2 Outer_1RB_Left
BPSK
5 High DFT-s-OFDM PI/2 Outer_1RB_Right
BPSK
3 Mid DFT-s-OFDM PI/2 Outer_Full
BPSK
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 | wmid | Default | Default - DFT-s-OFDM 16 QAM Outer Full
10 Low 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 Outer_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.

6.2.2 1.5

The maximum output power, derived in step 5 shall be within the range prescribed by the nominal maximum output

Test requirement

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 _ -
Configuration Test Prowerclass MPRy.c T(MPRy.c) Lower limit Upper limit
ID (dBm) (dBm)
Table
1 22.4 2.5 2 17.9-TT-AMBpn 43
6.22_1.4.1-1 2 22.4 2.5 2 17.9-TT-AMBpn 43
3 22.4 2.5 2 17.9-TT-AMBpn 43
4 22.4 25 2 17.9-TT-AMBpn 43
5 22.4 2 15 18.9-TT-AMBpn 43
6 22.4 2 15 18.9-TT-AMBpn 43
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7 22.4 2 15 18.9-TT-AMBpn 43
8 22.4 2 15 18.9-TT-AMBpn 43
1 22.4 2 15 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 1412 10 22.4 55 5 11.9-TT-AMBpn 43
- 11 224 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
17 224 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
20 224 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
3 224 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
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
5 224 3 2 17.4-TT-AMBpn 43
6 22.4 3 2 17.4-TT-AMBpn 43
7 22.4 45 4 13.9-TT-AMBpn 43
8 22.4 45 4 13.9-TT-AMBpn 43
9 22.4 45 4 13.9-TT-AMBpn 43
10 22.4 6.5 5 10.9-TT-AMBpn 43
6.2.2_14.1-4 11 224 6.5 5 10.9-TT-AMBpn 43
12 22.4 6.5 5 10.9-TT-AMBpn 43
13 22.4 5 4 13.4-TT-AMBpn 43
14 22.4 4 13.4-TT-AMBpn 43
15 22.4 5 4 13.4-TT-AMBpn 43
16 22.4 6.5 5 10.9-TT-AMBpn 43
17 224 6.5 5 10.9-TT-AMBpn 43
18 22.4 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 22.4 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
Note 3: :/Io&gllﬁ)nvsed sum of AMBpn over all supported FR2 bands as defined in clause 6.2.1.1.3.3.
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Note 4. AMBp 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 MPRt.c T(MPRtc) (dBm) (dBm)
Table
1 20.6 25 2 16.1-TT-AMBpn 43
622 1.4.1-1 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 15 17.1-TT-AMBpn 43
6 20.6 2 15 17.1-TT-AMBpn 43
7 20.6 2 15 17.1-TT-AMBpn 43
8 20.6 2 15 17.1-TT-AMBpn 43
1 20.6 2 15 17.1-TT-AMBpn 43
2 20.6 2 15 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
7 20.6 5 4 11.6-TT-AMBpn 43
8 20.6 55 5 10.1-TT-AMBpn 43
9 20.6 55 5 10.1-TT-AMBpn 43
622 1412 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-AMBepn 43
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_14.1-3 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
6.2.2_14.1-4 5 20.6 3 2 15.6-TT-AMBpn 43
6 20.6 3 2 15.6-TT-AMBpn 43
7 20.6 45 4 12.1-TT-AMBpn 43
8 20.6 45 4 12.1-TT-AMBpn 43
9 20.6 45 4 12.1-TT-AMBpn 43
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10 20.6 6.5 5 9.1-TT-AMBpn 43

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 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, is O for single band UE.

Table 6.2.2_1.5-3: Test Tolerance (Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm 3.11 dB 3.11 dB

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 1, 2, 4 and 6.

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 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 field fregBandindicatorNR) 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 alowed 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 val ues 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.
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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 °0,100, | rope5321 | 6.2333
_ , 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
n261 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.

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 thisrequirement is TS 38.101-2 [3] clause 6.2.3.3.
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6.2.3.3.35 Void

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.
6.2.3.3.4 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 < BWchannat, 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.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2.3.4.
6.2.3.3.4.5 Void

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.
6.2.3.4 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.

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 6.2.3.4.1-2 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
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5.3.5-1

Test SCS as specified in Table

120kHz

Test Parameters

Test ID

Downlink
Configuration

Uplink Configuration

RB allocation
(NOTE 1)

Modulation

1 (NOTE 4)

ETSI TS 138 521-2 V17.2.0 (2023-06)

DFT-s-OFDM
QPSK

Inner_Full

2

DFT-s-OFDM
QPSK

Inner_1RB_Left for PC2, PC3, PC4 and PC6
Inner_Partial for PC1 (NOTE 2)

3 (NOTE 3)

DFT-s-OFDM
640AM

Outer_Full

NOTE 1:

NOTE 2:

NOTE 3:
NOTE 4:

The specific configuration of each RB allocation is defined in Table 6.1-1 for PC2, PC3 , PC4

and PC6 or Table 6.1-2 for PC1.

When testing Low range configure uplink RB to Inner_1RB_Left for PC2, PC3, PC4 and PC6
or Inner_Partial_Left_Regionl for PC1 and when testing High range configure uplink RB to
Inner_1RB_Right for PC2, PC3, PC4 and PC6 or Inner_Partial_Right_Regionl for PC1.
Test ID only applicable to PC1

Test ID only applicable to PC2, PC3, PC4 and PC6

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] subclause Normal
4.1
Test Frequencies as specified in TS 38.508-1 [10] subclause Low range
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 and
) PC6
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, PC4
and PC6 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 [MHz] 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 AFoftsetcoreseT-o-carrier in Annex C expressed in number of common RBs.
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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.

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

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 6.2.3.4.1-2 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.

Set the 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.

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.

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 6.2.3.5-4 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.

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.

6.2.3.4.3 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 6.2.3.5-13.
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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- MPRyc
Test p MPR T(MAX(MPRgc, 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- MPR
Test = MPR T(MAX(MPRt.c, A- Lower limit Upper limit
ID Powerclass fe MPRt.c,)) (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- MPRyc
Test = MPR T(MAX(MPRt.c, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257, 1 19.2-TT-
n258 1 22.4 0 15 AMBp ., 43
1 19.2-TT-
2 0 1.5 AMBe.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 6.2.3.5-8: UE Power Class 4 test requirements (network signalling value "NS_202")

Band A- MPR
Test = MPR T(MAX(MPRtc, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257, 1
oyt 1 34 0 1.5 31.5-TT 43
2 0 1 1.5 31.5-TT 43
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Table 6.2.3.5-9: UE Power Class 6 test requirements (network signalling value "NS_202")

Band A- MPRyc
Test = MPR T(MAX(MPRt.c, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (dBm) (dBm)
n257 27.5-TT-
1 30 0 1 15 AMB#» 43
n258 27.9-TT-
2 30.4 0 1 1.5 AMBen 43
Note 1:  AMBp,» is the Multiband Relaxation factor for the tested band. This shall fulfil the requirements in FSS.

Table 6.2.3.5-10: UE Power Class 1 test requirements (network signalling value "NS_203")

Band A- MPRic
Test = MPR T(MAX(MPRt.c, A- Lower limit Upper limit
ID Powerclass fe MPRt.c,)) (dBm) (dBm)
n2s8 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- MPRyc
Test p MPR T(MAX(MPRgc, A- Lower limit Upper limit
ID Powerclass fe MPRt.c,)) (dBm) (dBm)
n258 1 29 0 0 0 29-TT 43
2 0 0 0 29-TT 43

Table 6.2.3.5-12: UE Power Class 3 test requirements (network signalling value "NS_203")

Band A- MPRyc
Test p MPR T(MAX(MPRs,c, A- Lower limit Upper limit
ID Powerclass fe MPRtc,)) (dBm) (dBm)
n258 0 22.4-TT-
1 22.4 0 0 AMBen 43
0 22.4-TT-
2 0 0 AMBe.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.
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Table 6.2.3.5-13: UE Power Class 4 test requirements (network signalling value "NS_203")

Band A- MPRy¢
Test = MPR T(MAX(MPRt.c, A- Lower limit Upper limit
ID Powerclass e MPRtc,)) (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 6 test requirements (network signalling value "NS_203")

Band A- MPRsc
Test = MPR T(MAX(MPRt.c, A- Lower limit Upper limit
ID Powerclass fe MPRt.c,)) (dBm) (dBm)
n258 0 30.4-TT-
1 30.4 0 0 AMBe.n 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
FFS.
Table 6.2.3.5-15: Test Tolerance (Power class 3)
Test Metric FR2a FR2b
Max device size <30 cm 3.11dB 3.11dB
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 Pcuax 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

Pronerdiass + APise — MAX(MAX(MPR ¢, A- MPRi,) + AMBp, P-MPR;c) — MAX{ T(MAX(MPRyc, A- MPRc,)), T(P-
MPRec)} < Pumax fc < EIRPmax

while the corresponding measured total radiated power Pruax 1.c iS bounded by
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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-MPRs ¢ 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, MPRs .= 0 and when NS_200 applies and the network configures the UE to operate with
mpr-Power Boost-FR2-r16, otherwise AP;ge 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 .

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-MPRs ¢ for carrier f of
serving cell ¢ only for the cases described below. For UE conformance testing P-MPRs ¢ 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 requirements in case of proximity
detection is used to address such requirements that require alower maximum output power.

NOTE 1. P-MPR: ¢ was introduced in the Pcuax ,c €quation 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-MPR: ¢ 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-MPRk ¢
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, Prowerclass -
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.
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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.

6.24 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. SSsends 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 6.2.1.1.4.1-1. 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. 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.

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 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 Tables6.2.4 1.5-1t0 6.2.4 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. 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.
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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 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

}

}

6.2.4_ 1.5

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.

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
. . 2.87 dB (NTC) 2.87 dB (NTC)
Max device size < 30 cm 3.04 (ETC) 3.04 (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-
AMBpn
2 23.4-TT-
n2s8 AMBg,,
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3 n259 19.7-TT-
AMBpn
4 n260 21.6-TT-
AMBpn
5 n261 23.4-TT-
AMBpn
6 23.4-TT- 23.4-TT- AMBp n relaxation is
n257, n261 AMBen AMBen |0 dB
7 n260, n261 21.6-TT- 23.4-TT- AMBp,n relaxation is
AMBP n AMBp n 0 dB
Note 1:  AMBpn 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

6.2.5 UE Maximum Output Power — EIRP with UL Gaps

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Sameasin 6.2.1.1 and in addition below items are FFS

- Test Procedure and Test Config Tableis FFS

- Test Requirements are FFS

- MU and TT are pending further analysis

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 all types of NR UEs release 17 and forward supporting [IE UL-Gaps]

6.2.5.3 Minimum conformance requirements

The difference of the measured peak EIRP Pumax f,c cap on When UL gap for TX power management is configured and
activated, and the measured peak EIRP Pumax t,c cap orr When UL gap is not configured or de-activated, shall meet the
following requirement:

Pumax f.c eap on - Pumax f.c_cap orF =Max((El RPmeas peak— 23) + 10 * 10910(2/20), 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 ¢ 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-M PRy 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.
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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
Table6.2.2.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in TS 38.521-1 [2]
Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 [2] Annex C.2.

Table 6.2.5.4.1-1: Test Configuration Table for power class 3

FFS

1. Connect the SSto the UE antenna connectors as shown in TS 38.508-1 [TBD] 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 [TBD] subclause 4.4.3.

3. Downlink signalsareinitially 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 Table 6.2.2.4.1-1.
5. Propagation conditions are set according to TS 38.521-1 [2] Annex B.O.

6. Ensurethe UEisin State [TBD] with generic procedure parameters [TBD], Connected without release On, Test
Mode On and Test Loop Function On according to TS 38.508-1 [TBD] clause 4.5. Message contents are defined

inclause 6.2.2.4.3.
6.2.5.4.2 Test procedure
FFS
6.2.5.4.3 Message contents
FFS
6.2.5.5 Test requirement
FFS

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.

Power class 3 is default power class.
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UE maximum output power - EIRP and TRP for CA

UE maximum output power - EIRP and TRP for CA (2UL CA)

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

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >

400MHz is TBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

6.2A.1.1.1.1 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.1.1.1.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 2UL CA.

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.

Theinitial 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 and PC4
1 Inner_Full_Regionl
for PC1
SCC/CC2 100 - -
PCC/CC1 200 DFT-s-OFDM QPSK | Inner Full for PC2,
2 PC3 and PC4
Inner_Full_Regionl
for PC1
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| sccicc2 | 200 | | - [ -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 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.

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.1.1.1.4.1-1.

Propagation conditions are set according to Annex B.O

o oA 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.
M essage 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 all 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 complete.

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
is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRP is cal culated 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.1.1.1.5-4.

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.1.1.1.5-2: 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_n260D 23+TT 43 20.6-TT
CA _n260G 23+TT 43 20.6-TT
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,
YMBp (dB)
(Note 3)
CA_n257D/G | CA_n258 |CA_n260D/G/ |CA_n261D/G/
) )
1 n257, n258 22.4-TT-MBp 1.3
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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 No relaxation
0.0
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 MBp 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

Max device size <30 cm

2.65dB

2.77dB

Table 6.2A.1.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric

FR2a

FR2b

Max device size < 30cm

2.87 dB

2.87 dB

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

6.2A.1.1.2

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

UE maximum output power - EIRP and TRP for CA (3UL CA)

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >

400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

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.
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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 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 cBwW RB allocation Modulation RB allocation
(NOTE 4) (MHz) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM Inner Full for PC2, PC3
QPSK and PC4
1 Inner_Full_Region1l for
PC1
SCc/cc2 100 - -
SCC/CC3 100 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 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.

Table 6.2A.1.1.2.5-1: UE maximum output test requirements for power class 3

Table 6.2A.1.1.2.5-1a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

CA configuration

Max TRP (dBm)

Max EIRP (dBm)

Min peak EIRP (dBm)

CA n257H

23+TT

43

22.4-TT

CA _n260H

23+TT

43

20.6-TT

Test Metric

FR2a

FR2b

Max device size <30 cm

2.65dB

2.77dB
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Table 6.2A.1.1.2.5-1b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Max device size < 30 cm 2.87.dB 2.87 dB
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 for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

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.

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:
- 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] 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, and PCC and SCC are mapped onto physical
frequencies according to Table 6.1-2

Test CC Combination setting (cumulative aggregated Highest aggregated BW (< 400 MHz aggregated channel
BW of the CA configuration) as specified in TS bandwidth)

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 and
1 QPSK PC4
Inner_Full_Regionl for PC1
SCcC/cC2 100 - -
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SCcC/cC3 100 - -
SCcC/cc4 100 - -

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 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.

Table 6.2A.1.1.3.5-1: 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_n260I 23+TT 43 20.6-TT

Table 6.2A.1.1.3.5-1a: Test Tolerance (Max TRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Max device size < 30 cm 2.65dB 2.77 dB

Table 6.2A.1.1.3.5-1b: Test Tolerance (Min peak EIRP for Power class 3) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
Max device size £ 30 cm 2.87.dB 2.87 dB
6.2A.1.1.4 UE maximum output power - EIRP and TRP for CA (5UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Notest points are defined since there is no configuration satisfying MPR=0dB requirementsin RANA4.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

- Test Tolerancesin the Test Requirement are FFS.

6.2A.1.14.1 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.1.1.4.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 5UL CA.
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NOTE: Thistest case can’'t be performed due to lack of appropriate test points.

6.2A.1.1.4.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.1.4.4 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.1.1.4.4-1.
- Instead of Table 6.2A.1.1.1.5-1> use Table 6.2A.1.1.4.5-1.

Table 6.2A.1.1.4.4-1: Test Configuration Table
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirementsin RAN4.
6.2A.1.1.45 Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.4.5-1.

Table 6.2A.1.1.4.5-1: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA n257J 23+TT 43 22.4-TT

Table 6.2A.1.1.4.5-1a: Test Tolerance (Max TRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD

Table 6.2A.1.1.4.5-1b: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD
6.2A.1.1.5 UE maximum output power - EIRP and TRP for CA (6UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Notest points are defined since there is no configuration satisfying MPR=0dB requirementsin RAN4.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

- Test Tolerancesin the Test Requirement are FFS.

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
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 6UL CA.
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NOTE: Thistest case can’t be performed due to lack of appropriate test points.

6.2A.1.1.5.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.1.54 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.1.1.5.4-1.
- Instead of Table 6.2A.1.1.1.5-1-> use Table 6.2A.1.1.5.5-1.

Table 6.2A.1.1.5.4-1: Test Configuration Table
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirementsin RAN4.
6.2A.1.1.55 Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.5.5-1.

Table 6.2A.1.1.5.5-1: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA n257K 23+TT 43 22.4-TT
CA_n260K 23+TT 43 20.6-TT
CA_n261K 23+TT 43 22.4-TT

Table 6.2A.1.1.5.5-1a: Test Tolerance (Max TRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD

Table 6.2A.1.1.5.5-1b: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric FR2a FR2b
Max device size <30 cm TBD TBD
6.2A.1.1.6 UE maximum output power - EIRP and TRP for CA (7UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Notest points are defined since there is no configuration satisfying MPR=0dB requirementsin RANA4.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

- Test Tolerancesin the Test Requirement are FFS.

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.
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6.2A.1.1.6.2 Test applicability
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 7UL CA.

NOTE: Thistest case can't be performed due to lack of appropriate test points.

6.2A.1.1.6.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.1.6.4 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.1.1.6.4-1.
- Instead of Table 6.2A.1.1.1.5-1-> use Table 6.2A.1.1.6.5-1.

Table 6.2A.1.1.6.4-1: Test Configuration Table
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirementsin RAN4.
6.2A.1.1.6.5 Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the values specified in Table 6.2A.1.1.6.5-1.

Table 6.2A.1.1.6.5-1: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA n257L 23+TT 43 22.4-TT
CA_n260L 23+TT 43 20.6-TT
CA _n261L 23+TT 43 22.4-TT

Table 6.2A.1.1.6.5-1a: Test Tolerance (Max TRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD

Table 6.2A.1.1.6.5-1b: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD
6.2A.1.1.7 UE maximum output power - EIRP and TRP for CA (8UL CA)

Editor’s note: This clause isincomplete. The following aspects are either missing or not yet determined:

- Notest points are defined since there is no configuration satisfying MPR=0dB requirementsin RANA4.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2, 3 and 4.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

- Test Tolerancesin the Test Requirement are FFS.

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.
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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
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 8UL CA.

NOTE: Thistest case can’t be performed due to lack of appropriate test points.

6.2A.1.1.7.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.1.7.4 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.1.1.7.4-1.
- Instead of clause 6.2A.1.1.1.4.3- use clause 6.2A.1.1.7.4.3.
- Instead of Table 6.2A.1.1.1.5-1> use Table 6.2A.1.1.7.5-1.

Table 6.2A.1.1.7.4-1: Test Configuration Table
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirementsin RAN4.
6.2A.1.1.7.5 Test Requirements
The EIRP derived in step 8 and TRP derived in step 9 shall not exceed the val ues specified in Table 6.2A.1.1.7.5-1.

Table 6.2A.1.1.7.5-1: UE maximum output test requirements for power class 3

CA configuration Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
CA_n257M 23+TT 43 22.4-TT
CA_n260M 23+TT 43 20.6-TT
CA_n261M 23+TT 43 22.4-TT

Table 6.2A.1.1.7.5-1a: Test Tolerance (Max TRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD

Table 6.2A.1.1.7.5-1b: Test Tolerance (Min peak EIRP for Power class 3)

Test Metric FR2a FR2b
Max device size < 30 cm TBD TBD
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 for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
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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.

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 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 and
1 QPSK PC4
Inner_Full_Region1 for PC1
SCC/CC2 100 - -
PCC/CC1 200 DFT-s-OFDM Inner Full for PC2, PC3 and
° QPSK PC4
Inner_Full_Region1 for PC1
SCcc/cec2 200 - -
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 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”.
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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 signalsfor PCC areinitialy 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.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.
Message 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 all 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 via PDCCH 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" commandsin 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.

7b.2) SS configures M=8 SRS resourcesto DUT, with the field spatialRelationInfo 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 beamsto 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
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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 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 value 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, 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.

9. ldentify the EIRP dBm value corresponding to %-tile (UE power class dependent) value in the applicable test
requirement table in 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.1.2.1.5 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.1.2.1.5-4.

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

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 11.5-TT
CA n257G 11.5-TT
CA _n260D 81T
CA _n260G 8TT
CA _n2600 8-TT
CA n261D 11.5-TT
CA n261G 11.5-TT
CA n2610 11.5-TT
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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,
>MBs (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 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
075 1h260
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.1.2.1.5-4: 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: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
IFF (Max di\rlrl]():e size =30 258 dB 2.58 dB

6.2A.1.2.2

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

UE maximum output power - Spherical coverage for CA (3UL CA)

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
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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 al types of NR UE release 15 and forward that supports FR2 3UL CA.

6.2A.1.2.2.3 Minimum conformance requirements

The minimum conformance requirements 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] subclause Normal
4.1
Test Frequencies as specified in TS 38.508-1 [10] subclause Low and High range
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
configuration) as specified in TS 38.508-1 [10] subclause channel bandwidth)

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 (NOTE | CBW (MHz) RB allocation Modulation RB allocation
4) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM QPSK Inner Full
1 SCC/CC2 100 - -
SCC/CC3 100 - -
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1 for PC2, PC3 and PC4 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.1.2.25 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.1.2.2.5-4.

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
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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 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 11.5-TT-MBs 8-TT-MBs Maximum 0.4 dB relaxation
n257, n260 0.75 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
075 In260
6 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
n257, n258, n260 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 1.95 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:  MB:s 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
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Table 6.2A.1.2.2.5-5: Test Tolerance (Spherical coverage) (Aggregated BW < 400MHz)

Test Metric FR2a FR2b
IFF (Max device size = 30 258 dB 258 dB
cm) ' )
6.2A.1.2.3 UE maximum output power - Spherical coverage for CA (4UL CA)

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

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.3.1 Test purpose

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

6.2A.1.2.3.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 4UL CA.

6.2A.1.2.3.3 Minimum conformance requirements

The minimum conformance requirements 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.1.2.35-1t0 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] Low and High range

subclause 4.3.1.2.3 for different CA bandwidth classes
Test CC Combination setting (cumulative aggregated BW | Highest aggregated BW (= 400 MHz aggregated
of the CA configuration) as specified in TS 38.508-1 [10] channel 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 ChBw RB allocation Modulation RB allocation
(NOTE 4) (NOTE 1)
PCC/CC1 100 - DFT-s-OFDM QPSK Inner Full
1 SCcC/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 and PC4 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].
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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.1.2.3.5-4.

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

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 n257I 32.0-TT
CA _n261l 32.0-TT
CA n261Q 32.0-TT

Table 6.2A.1.2.3.5-3: 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 n2571 11.5-TT
CA n260I 8-TT
CA _n260Q 8-TT
CA n261l 11.5-TT
CA n261Q 115-TT

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,
> MBs (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
075 260
6 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
n257, n258, n260 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 1.95 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
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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:  MB:s 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.1.2.3.5-5: Test Tolerance (Spherical coverage) (Aggregated BW £ 400MHz)
Test Metric FR2a FR2b
IFF (Max device size < 30 258 dB 258 dB
cm)
6.2A.1.2.4 UE maximum output power - Spherical coverage for CA (5UL CA)
Editor’ s note: This clause isincomplete. The following aspects are either missing or not yet determined:
- Test configuration tableis TBD.
- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.
- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.
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

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 5UL CA.

6.2A.1.2.4.3

Test applicability

Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.2.4.4

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.1.2.4.4-1.

- Instead of Table 6.2A.1.2.1.5-1to 5> use Table 6.2A.1.2.4.5-1 to 5.

6.2A.1.2.45

Table 6.2A.1.2.4.4-1: Test Configuration Table

Test requirement

FFS

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.45-1to Table 6.2A.1.2.4.5-4.

ETSI




3GPP TS 38.521-2 version 17.2.0 Release 17

120

ETSI TS 138 521-2 V17.2.0 (2023-06)

Table 6.2A.1.2.4.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257J 32.0-TT
CA_n260J 30.0-TT
CA_n261J 32.0-TT

Table 6.2A.1.2.4.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band

Min EIRP at 60%-tile CDF (dBm)

CA n257]

18.0-TT

CA _n261J

18.0-TT

Table 6.2A.1.2.4.5-3: 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_n257J 11.5-TT
CA_n260J 8-TT
CA_n261J 11.5-TT

Table 6.2A.1.2.4.5-3a: 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 _n257J CA_n258 CA _n260J CA n261J
1 n257, n258 11.5-TT-MBs 1.25
2 11.5-TT-MBs 8-TT-MBs Maximum 0.4 dB relaxation
n257, n260 0.75 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
075 Th260
6 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
n257, n258, n260 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 1.25 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:  MB:s 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.1.2.4.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA_n257J 25-TT
CA_n260J 19-TT
CA n261J 25-TT
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Table 6.2A.1.2.4.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

Test Metric FR2a FR2b
IFF (Max device size = 30 FFS FFS
cm)
6.2A.1.2.5 UE maximum output power - Spherical coverage for CA (6UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.25.1 Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.5.2 Test applicability

Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 6UL CA.

6.2A.1.2.5.3 Minimum conformance requirements

The minimum conformance requirements are defined in clause 6.2A.1.0.

6.2A.1.2.5.4 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.1.2.5.4-1.
- Instead of Table 6.2A.1.2.1.5-1to 5> use Table 6.2A.1.2.5.5-1t0 5.

Table 6.2A.1.2.5.4-1: Test Configuration Table

FFS

6.2A.1.255 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.5.5-1to Table 6.2A.1.2.5.5-4.

Table 6.2A.1.2.5.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA _n257K 32.0-TT
CA_n260K 30.0-TT
CA_n261K 32.0-TT

Table 6.2A.1.2.5.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA_n257K 18.0-TT
CA_n261K 18.0-TT
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Table 6.2A.1.2.5.5-3: 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_n257K 11.5-TT
CA_n260K 8-TT
CA_n261K 11.5-TT

Table 6.2A.1.2.5.5-3a: 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 n257] CA _n258 CA _n260J CA n261J
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
075 1h260
6 11.5-TT-MBs 8-TT-MBs 1.75 Maximum 0.4 dB relaxation
n257, n258, n260 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 1.25 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:  MB:s 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.1.2.5.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA _n257K 25-TT
CA_n260K 19-TT
CA_n261K 25-TT

Table 6.2A.1.2.5.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

6.2A.1.2.6

Test Metric FR2a FR2b
IFF (Max device size < 30 FFS FFS
cm)

UE maximum output power - Spherical coverage for CA (7UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.
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- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

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
Thistest case appliesto all types of NR UE release 15 and forward that supports FR2 7UL CA.

6.2A.1.2.6.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.2.6.4 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.1.2.6.4-1.
- Instead of Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-5-> use Table 6.2A.1.2.6.5-1 to Table 6.2A.1.2.6.5-5.

Table 6.2A.1.2.6.4-1: Test Configuration Table

FFS

6.2A.1.2.6.5 Test requirement

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.6.5-1to Table 6.2A.1.2.6.5-4.

Table 6.2A.1.2.6.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257L 32.0-TT
CA_n260L 30.0-TT
CA_n261L 32.0-TT

Table 6.2A.1.2.6.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band Min EIRP at 60%-tile CDF (dBm)
CA n257L 18.0-TT
CA_n261L 18.0-TT

Table 6.2A.1.2.6.5-3: 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

- YT
Operating band Min EIRP at 50'%-tile CDF (dBm)

CA _n260L 8-TT
CA n261L 11.5-TT
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Table 6.2A.1.2.6.5-3a: 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,
>MBs (dB)
(Note 3)
CA n257L CA n258 | CA n260L CA n261L
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 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
075 Ih260
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.1.2.6.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA _n257L 25-TT
CA _n260L 19-TT
CA n261L 25-TT

Table 6.2A.1.2.6.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

6.2A.1.2.7

Test Metric FR2a FR2b
IFF (Max device size = 30 FFS FFS
cm)

UE maximum output power - Spherical coverage for CA (8UL CA)

Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- Test configuration tableis TBD.

- Measurement Uncertainties and Test Tolerances for intra-band contiguous CA supporting aggregated BW >
400MHz isTBD.

- Measurement Uncertainties and Test Tolerances are FFS for power class 1, 2 and 4.

6.2A.1.2.7.1

Test purpose

To verify that the spatial coverage of the UE for CA in expected directionsis acceptable.

6.2A.1.2.7.2

Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that supports FR2 8UL CA.
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Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.1.0.

6.2A.1.2.7.4

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.1.2.7.4-1.

ETSI TS 138 521-2 V17.2.0 (2023-06)

- Instead of Table 6.2A.1.2.1.5-1 to Table 6.2A.1.2.1.5-5-> use Table 6.2A.1.2.7.5-1 to Table 6.2A.1.2.7.5-5.

6.2A.1.2.7.5

Table 6.2A.1.2.7.4-1: Test Configuration Table

Test requirement

FFS

The defined %-tile EIRP in measurement distribution derived in step 8 shall exceed the values specified in Table
6.2A.1.2.7.5-1to Table 6.2A.1.2.7.5-4.

Table 6.2A.1.2.7.5-1: Intra-band Contiguous CA UE spherical coverage for power class 1

Operating band Min EIRP at 85%-tile CDF (dBm)
CA_n257M 32.0-TT
CA_n260M 30.0-TT
CA_n261M 32.0-TT

Table 6.2A.1.2.7.5-2: Intra-band Contiguous CA UE spherical coverage for power class 2

Operating band

Min EIRP at 60%-tile CDF (dBm)

CA_n257M

18.0-TT

CA _n261M

18.0-TT

Table 6.2A.1.2.7.5-3: 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 _n257M 11.5-TT
CA_n260M 8-TT
CA _n261M 11.5-TT

Table 6.2A.1.2.7.5-3a: 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,
> MBs (dB)
(Note 3)
CA n257M CA n258 CA n260M CA n261M
1 n257, n258 11.5-TT-MBs 1.25
2 11.5-TT-MBs 8-TT-MBs Maximum 0.4 dB relaxation
n257, n260 0.75 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
075 h260
6 257, n258, 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
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n257, n260, n261

11.5-TT-MBs

8-TT-MBs | 11.5-TT-MBs

Maximum 0.4 dB relaxation

1.25 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.1.2.7.5-4: Intra-band Contiguous CA UE spherical coverage for power class 4

Operating band Min EIRP at 20%-tile CDF (dBm)
CA n257M 25-TT
CA _n260M 19-TT
CA n261M 25-TT

Table 6.2A.1.2.7.5-5: Test Tolerance (Spherical coverage) (400MHz < Aggregated BW < 800MHz)

Test Metric FR2a FR2b
IFF (Max device size = 30 FFS FFS
cm)

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.

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:

6.

- 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, BWchanne Shall be used as BW chane_ca.

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 cumulative aggregated
bandwidth is defined as:

Where,

MPRc ca = max(MPRwr ¢ ca, MPRharow)

MPRharow = 14.4 dB, when BWaiocre 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.
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Table 6.2A.2.0.2-1: Maximum power reduction (MPRwr _c_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 <65 8.7 9.2 <97
64 QAM 9.0 10.7 11.2 <117
QPSK <6.5 8.7 8.7 9.7
CP-OFDM 16 QAM <6.5 8.7 8.7 <9.7
64 QAM 9.0 10.7 11.2 <11.7
NOTE 1: Void.

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 all UL CCs use the same SCS for the purpose of determination of inner and outer RB alocationsin 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

NRre_unallocatedcc_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 = 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

For intra-band non-contiguous UL CA, the following rule for MPR applies:
MPR = max(MPRnc _ca, -10*A + 14.4)
Where:

MPRnc_ca isderived from table 6.2A.2.0.2-2

A = NRrg_aloc / Nre_agg c-
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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

Table 6.2A.2.0.2-2: MPRnc_ca for UE power class 1

Waveform Type Cumulative aggregated channel bandwidth (CABW)
<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 £8.7 £9.2 £9.7
64 QAM 9.0 <10.7 <112 <117
CP-OFDM QPSK <7 <87 £9.2 £9.7
16 QAM <7 £8.7 £9.2 £9.7
64 QAM £9.0 <10.7 <112 <117

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration

with the largest M PRc ca.

6.2A.2.0.3 Maximum output power reduction for power class 2

For power class 2, MPR specified in sub-clause 6.2A.2.0.4 applies.

Table 6.2A.2.0.3-1: (Void)

6.2A.2.0.4 Maximum output power reduction for power class 3

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.

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
MHz MHz MHz
Pi/2 BPSK <5.0 <7.7 <8.2 <8.7
QPSK <5.0 <77 <8.2 9.7
DFT-s-OFDM 16 QAM <65 <87 <93 <9.7
64 QAM <9.0 <10.7 <11.2 <11.7
QPSK <5.0 <75 <8.0 <9.7
CP-OFDM 16 QAM <6.5 <87 <9.2 <9.7
64 QAM <9.0 <10.7 <11.2 <11.7
NOTE 1. void.

In case of acontiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in 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:2 shall be determined from Table 6.2.2.3.3-1 if UL BW¢hame_ca < 200 MHz, from Table 6.2.2.3.3-2 if UL

BWchannel_CA > 200 MHz.

and assume all UL CCs use the same SCS for the purpose of determination of inner and outer RB allocationsin Table

6.2.2.3.3-1 and Table 6.2.2.3.3-2:
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Nre shall be chosen as the sum of Ngg of all constituent UL CCsin the CA configuration.

Lcre shall be chosen as BWaiiocre

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 inall 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:

Where:

A = Nrg_aloc / Nrs_agg C.

Nre_aloc IS the total number of allocated UL RBs

MPR = max(MPRc ca, -10*A +7.0)

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 intra-band non-contiguous UL CA, the following rule for MPR applies:

Where:

MPRnc_ca is derived from table 6.2A.2. 0.4-2

A = NRrg_aloc / Nre_agg c-

Nrg_aloc IS the total number of allocated UL RBs

MPR = max(MPR\c ca, -8*A +10.0)

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

Table 6.2A.2.0.4-2: MPRnc_ca for UE power class 3

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 Pi/2 BPSK <55 <77 <8.2 <8.7
QPSK <6 <77 <8.2 <8.7
16 QAM <7 <8.7 <9.3 <9.8
64 QAM <9.0 <10.7 <11.2 <11.7
CP-OFDM QPSK <6 <75 <8.0 <8.5
16 QAM <7 <8.7 <9.2 <97
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.

6.2A.2.0.5

For power class 4, MPR specified in sub-clause 6.2A.2.0.4 applies.

The normative reference for thisrequirement is TS 38.101-2 [3] clause 6.2A.2.
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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 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 UEsis under evaluation.

- 1RB test points points are skipped for Rel-15 devices due to lack of bandwidth in UL RMC to
accommodate PHR. Thiswill be resolved by increasing as required the number of RB allocated to
improve test coverage.

- 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 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.

- The test points for higher bandwidth classes with testability problem need an update to decrease the UL
bandwidth until they become testable.

- Test points with more than 3 DL CCsfor PC1, 2, 4 are pending removal as already done for PC3
- Following aspects are pending RAN4

Minimum requirements for cumulative aggregated bandwidth >=800M Hz are within brackets

6.2A.2.1.1 Test purpose

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

6.2A.2.1.2 Test applicability

The requirements of this test 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 initial 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 |
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Test Environment as specified in TS 38.508-1 [10] Normal
subclause 4.1
Test Frequencies as specified in TS 38.508-1 [10] Refer to “Test frequency” column
subclause 4.3.1.2.3 for different CA bandwidth classes
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

ID Mapping frequency allocation Modulation (NOTE 1)
(NOTE 2)

Default Test Settings for a CA_nXB, CA_nXD, CA_nXG, CA_nXO Configuration

) PCC/CC1 Default Low - Cg48,|:\||:\)/|M Outer_1RB_Left
SCC/CC2 Low - -

, | pecrect High CPOFDM | ower_1re_rignt
SCC/CcC2 High - -
PCC/CC1 Low CP-OFDM

3 640AM @0
SCC/CC2 Low - -
PCC/CC1 High CP-OFDM

4 9 640AM 7@NRs-7
SCC/CC2 High - -

Default Test Settings 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 Configuration
PCC/CC1 Default Low - Cg48ill?/|M Outer_1RB._Left

1 SCcC1/cc2 Low - -

Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A

PeCicat High CPOFDM | ouer_1re_rignt

5 SCcC1/cc2 High - -

Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A

PCC/CC1 Low CP-OFDM 7@0
640QAM

3 SCC1l/CCc2 Low - -

Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CCc4 Low N/A N/A

PCC/CC1 High CP-OFDM
640AM 7@NRrs-7

4 SCC1l/CCc2 High - -

Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A

Default Test Settings for a CA_nX(D-H) UL nXD, CA nX(D-P) UL nXD, CA nX(E-O) UL nXO Configuration
PCC/CC1 Default Low - Cg48;||:\)/|M Outer_1RB_Left
SCcC1/cc2 Low - -

1 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CC4 Low N/A N/A
SCC4/CC5 Low N/A N/A

PeCicat High CPOFDM | ouer_1re_rignt

5 SCC1/cCc2 High - -

Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
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SCC4/CC5 High N/A N/A

PCC/CC1 Low CP-OFDM 7@0
64QAM

SCC1l/cCc2 Low - -

3 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/cc4 Low N/A N/A
SCC4/CC5 Low N/A N/A

PCC/CC1 High CP-OFDM
9 640AM 7@NRrs-7
SCci/cc2 High - -

4 Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A

Default Test Settings for a CA_nX(D-l)_ UL _nXD, CA_nX(D-Q) UL _nXD, CA nX(G-l)_UL_ nXG Configuration
PCC/CC1 Default Low - Cel;rgill?ﬂM Outer 1RB_Left
SCC1l/cCc2 Low - -

1 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/CCc4 Low N/A N/A
SCC4/CC5 Low N/A N/A
SCC5/CC6 Low N/A N/A

PCCICCL High CPOFOM | uer_1Re_Righ
SCcC1/cc2 High - -

5 Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A
SCC5/CC6 High N/A N/A

PCC/CC1 Low CP-OFDM 7@0
64QAM
SCC1l/cCc2 Low - -

3 Wgap Max Wgap N/A N/A
SCC2/CC3 Low N/A N/A
SCC3/cc4 Low N/A N/A
SCC4/CC5 Low N/A N/A
SCC5/CC6 Low N/A N/A

PCC/CC1 High CP-OFDM
640AM 7@NRrs-7
SCcCi/cc2 High - -

4 Wgap Max Wgap N/A N/A
SCC2/CC3 High N/A N/A
SCC3/CC4 High N/A N/A
SCC4/CC5 High N/A N/A
SCC5/CC6 High N/A N/A

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] subclause | configuration

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
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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_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/CC2 - -
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_Region1
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 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] subclause | Normal

4.1

Test Frequencies as specified in TS 38.508-1 [10] subclause | For intra-band contiguous CA: Mid range.
4.3.1.2.3 and 4.3.1.2.4 for different CA bandwidth classes For intra-band non-contiguous CA: FFS.

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] subclause configuration

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
SCC/CC2 DFT-s-OFDM Outer_Full
Pi/2 BPSK

PCC/CC1 DFT-s-OFDM Outer_Full

2 QPSK
SCcC/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/CC2 CP-OFDM Outer_Full

16QAM
PCC/CC1 CP-OFDM Outer_Full

5 640Q0AM
SCcC/cC2 CP-OFDM Outer_Full

64Q0AM

Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
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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
5 16QAM
SCC/CcC2 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_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
5 16QAM
SCC/CC2 400MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 200MHz CP-OFDM Outer_Full
3 64QAM
SCC/CC2 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
SCC/CC2 DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 CP-OFDM Outer_Full
5 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/CC2 200MHz CP-OFDM Outer_Full
16QAM
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-G)_UL_nXD, CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXD, CA_nX(D-
0)_UL_nXO Configuration (800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1l/CC2 DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
QPSK
SCC1l/CC2 DFT-s-OFDM Outer_Full
2 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
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PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCcC1/cc2 DFT-s-OFDM Outer_Full
3 16QAM
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 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
SCC3/CC4 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
640QAM
SCC1l/CC2 CP-OFDM Outer_Full
5 64Q0AM
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, CA_nX(E-O) _UL_nXO Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCcC1/cc2 DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
QPSK
SCC1l/CC2 DFT-s-OFDM Outer_Full
5 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCcC1/cc2 DFT-s-OFDM Outer_Full
16QAM
s Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
SCC1l/CC2 CP-OFDM Outer_Full
16QAM
4
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64Q0AM
SCC1l/CC2 CP-OFDM Outer_Full
640QAM
5 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A

Default Test Settings for a CA_nX(D-1)_UL_nXD, CA_nX(D-Q)_UL_nXD, CA_nX(G-1)_UL_nXG Configuration
(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)
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PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1l/CC2 DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap N/A N/A
SCcC2/CcC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
QPSK
Sccl/cc2 DFT-s-OFDM Outer_Full
QPSK
2 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 DFT-s-OFDM Outer_Full
16QAM
SCC1l/CC2 DFT-s-OFDM Outer_Full
16QAM
3 Wgap N/A N/A
SCcc2/cc3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
16QAM
SCC1l/CC2 CP-OFDM Outer_Full
16QAM
4 Wgap N/A N/A
SCcC2/CcC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
PCC/CC1 CP-OFDM Outer_Full
64QAM
Sccil/cc2 CP-OFDM Outer_Full
64QAM
5 Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
SCC4/CC5 N/A N/A
SCC5/CC6 N/A N/A
Default Test Settings for a CA_nX(D-G)_UL_nXD, CA_nX(D-O)_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)
PCC/CC1 200MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 200MHz DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
2 16QAM
Wgap 190MHz N/A N/A
SCcC2/CcC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
3 SCC1l/CC2 200MHz CP-OFDM Outer_Full
64QAM
Wgap 190MHz N/A N/A
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SCC2/CC3 100MHz N/A N/A
SCcC3/CcC4 100MHz N/A N/A
Default Test Settings for a CA_nX(D-G)_UL_nXG, CA_nX(D-O)_UL_nXO Configuration (400MHz <= Cumulative
aggregated BWchannel <800MHz)
PCC/CC1 100MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCcl/cc2 100MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
Wgap 190MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
16QAM
Wgap 190MHz N/A N/A
SCcC2/CcC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
64QAM
Wgap 190MHz N/A N/A
SCcC2/CcC3 200MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
Default Test Settings for a CA_nX(D-H)_UL_nXD, CA_nX(D-P)_UL_nXD, Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)
PCC/CC1 200MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 200MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
16QAM
Wgap 90MHz N/A N/A
SCc2/cc3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
ScCcl/cc2 200MHz CP-OFDM Outer_Full
64QAM
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
Default Test Settings for a CA_nX(O-E)_UL_nXO Configuration (400MHz <= Cumulative aggregated
BWchannel < 800MHz)
PCC/CC1 100MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 100MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
16QAM
Wgap 90MHz N/A N/A
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SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
64QAM
s Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 200MHz N/A N/A
SCC4/CC5 200MHz N/A N/A
Default Test Settings for a CA_nX(D-1)_UL_nXD, CA_nX(D-Q)_UL_nXD Configuration (400MHz <= Cumulative
aggregated BWchannel < 800MHz)
PCC/CC1 100MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CC2 200MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
16QAM
2 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
64QAM
3 Wgap 90MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
Default Test Settings for a CA_nX(G-I)_UL_nXG Configuration (400MHz <= Cumulative aggregated BWchannel
< 800MHz)
PCC/CC1 100MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC1/CC2 100MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
1 Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
SCC1l/CC2 100MHz CP-OFDM Outer_Full
16QAM
2 Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
64QAM
3 SCC1l/CC2 100MHz CP-OFDM Outer_Full
64QAM
Wgap 190MHz N/A N/A
SCC2/CC3 100MHz N/A N/A

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 139 ETSI TS 138 521-2 V17.2.0 (2023-06)
SCC3/CC4 100MHz N/A N/A
SCC4/CC5 100MHz N/A N/A
SCC5/CC6 100MHz N/A N/A

Default Test Settings for a CA_nX(D-O)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)
PCC/CC1 50MHz Default - DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCc1l/cc2 200MHz DFT-s-OFDM Outer_Full
1 Pi/2 BPSK
Wgap 40MHz N/A N/A
SCC2/CC3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A
PCC/CC1 50MHz CP-OFDM Outer_Full
16QAM
SCcC1/cc2 200MHz CP-OFDM Outer_Full
2 16QAM
Wgap 40MHz N/A N/A
SCcC2/CcC3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A
PCC/CC1 50MHz CP-OFDM Outer_Full
64QAM
SCcC1/cc2 200MHz CP-OFDM Outer_Full
3 64QAM
Wgap 40MHz N/A N/A
SCcc2/cc3 50MHz N/A N/A
SCC3/CC4 50MHz N/A N/A
Default Test Settings for a CA_nX(D-O)_UL_nXO Configuration (Cumulative aggregated BWchannel <400MHz)
PCC/CC1 50MHz Default - N/A N/A
Sccil/cc2 200MHz N/A N/A
Wgap 40MHz N/A N/A
1 SCC2/CC3 50MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
SCC3/CC4 50MHz DFT-s-OFDM Outer_Full
Pi/2 BPSK
PCC/CC1 50MHz N/A N/A
SCcC1/cc2 200MHz N/A N/A
Wgap 40MHz N/A N/A
2 SCC2/CC3 50MHz CP-OFDM Outer_Full
16QAM
SCC3/CC4 50MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 50MHz N/A N/A
SCcC1/cCc2 200MHz N/A N/A
Wgap 40MHz N/A N/A
3 SCC2/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 6.1-2.
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.2.1.4.1-4: 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
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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_nXD, CA_XG, CA_nXO Configuration
1 PCC/CC1 Default Default - CP-OFDM 64QAM Outer_1RB_Left
SCcC/cc2 CP-OFDM 64QAM | Outer_1RB_Right
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
2 BPSK
SCC/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/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
QPSK
Default Test Settings for a CA_nX(D-G), CA_nX(D-O) Configuration
PCC/CC1 Default Default - DFT-s-OFDM Outer_1RB_Left
QPSK
SCcC1l/CC2 DFT-s-OFDM Outer_1RB_Right
1 QPSK
Wgap N/A N/A
SCcC2/CC3 N/A N/A
SCcC3/CcCc4 N/A N/A
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
BPSK
SCc1l/cc2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
2 BPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Left]
QPSK
SCc1l/cc2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
3 QPSK
Wgap N/A N/A
SCC2/CC3 N/A N/A
SCC3/CC4 N/A N/A
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.2.1.4.1-5: 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 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_nXG, CA_nXO Configuration (Cumulative aggregated BWchannel <= 200MHz)
PCC/CC1 Default Default - DFT-s-OFDM Inner_Full
1 QPSK
SCc/cc2 - -
PCC/CC1 DFT-s-OFDM Outer_Full
2 QPSK
SCC/CC2 - -
Default Test Settings for a CA_nXD Configuration (Cumulative aggregated BWchannel <= 400MHz)
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PCC/CC1 Default Default - DFT-s-OFDM Inner_Full
1 QPSK
SCcC/cc2 - -
PCC/CC1 DFT-s-OFDM Outer_Full
2 QPSK
SCC/CC2 - -

with CCi or CCj frequencies defined in TS38.508-1 [10].

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,

Table 6.2A.2.1.4.1-6: Intra-band Contiguous UL CA Test Configuration Table (Power Class 2, 3 and 4,

MPRc ca

)

Default Condi

tions

4.1

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

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

Highest aggregated channel bandwidth of the CA

ETSI

configuration) as specified in TS 38.508-1 [10] subclause configuration
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& ChBw(MHz) Test DL RB UL Modulation UL RB
ID Mapping frequency allocation allocation
(NOTE 2)
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
) 16QAM
SCcC/cC2 DFT-s-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
3 QPSK
SCC/CC2 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
4 16QAM
SCC/CcC2 CP-OFDM Outer_Full
16QAM
PCC/CC1 CP-OFDM Outer_Full
5 64QAM
SCcC/cC2 CP-OFDM Outer_Full
64Q0AM
Default Test Settings for a CA_nXD Configuration (400MHz <= Cumulative aggregated BWchannel < 800MHz)
PCC/CC1 Default Default - DFT-s-OFDM Outer_Full
1 QPSK
SCcC/cC2 DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
5 QPSK
SCC/CC2 CP-OFDM Outer_Full
QPSK
PCC/CC1 CP-OFDM Outer_Full
3 16QAM
SCcC/cC2 CP-OFDM Outer_Full
16QAM
4 PCC/CC1 CP-OFDM Outer_Full
64QAM
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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 QPSK
SCC/CC2 400MHz DFT-s-OFDM Outer_Full
QPSK
PCC/CC1 200MHz CP-OFDM Outer_Full
2 QPSK
SCcC/ccC2 400MHz CP-OFDM Outer_Full
QPSK
PCC/CC1 200MHz CP-OFDM Outer_Full
3 16QAM
SCC/CcC2 400MHz CP-OFDM Outer_Full
16QAM
PCC/CC1 200MHz CP-OFDM Outer_Full
4 64QAM
SCcC/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
SCC/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
SCC/CcC2 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
PCC/CC1 100MHz CP-OFDM Outer_Full
3 64QAM
SCcC/cC2 200MHz CP-OFDM Outer_Full
64QAM

Default Test Settings for a CA_nX(D-A) )_U

(800MHz <= Cumulative aggregated BWchannel <= 1400MHz)

L_nXD, CA_nX(A-G)_UL_nXG, CA_nX(A-O)_UL_nXO Configuration

PCC/CC1 Default

SCc1/cc2

Wgap
Scc2/cc3

PCC/CC1

SCcC1/CcC2

Wgap
Scca/ccs

PCC/CC1

SCcC1/cCc2

Wgap

SCC2/cC3

Default - DFT-s-OFDM Outer_Full
QPSK
DFT-s-OFDM Outer_Full
QPSK
N/A N/A
N/A N/A
DFT-s-OFDM Outer_Full
16QAM
DFT-s-OFDM Outer_Full
16QAM
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
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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
SCcC1/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
SCcC1/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
SCcC1/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
PCC/CC1 200MHz CP-OFDM Outer_Full
64QAM
SCC1l/CC2 200MHz CP-OFDM Outer_Full
4 64QAM
Wgap 290MHz N/A N/A
SCC2/CC3 100MHz 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 <B00MHz)

PCC/CC1 100MHz Default - DFT-s-OFDM Outer_Full
QPSK
SCcl/cc2 100MHz DFT-s-OFDM Outer_Full
1 QPSK
Wgap 390MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
QPSK
ScCcl/cc2 100MHz CP-OFDM Outer_Full
2 QPSK
Wgap 390MHz N/A N/A
SCC2/CC3 200MHz N/A N/A
PCC/CC1 100MHz CP-OFDM Outer_Full
16QAM
3 SCcC1l/cc2 100MHz CP-OFDM Outer_Full
16QAM
Wgap 390MHz N/A N/A
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N/A N/A
c Outer_Full
CP-OFDM Outer_Full
64QAM
N/A N/A
N/A N/A

Default Test Settings for a CA_nX(D-A)_UL_nXD Configuration (Cumulative aggregated BWchannel <400MHz)

SCcC2/CC3 200MHz
PCC/CC1 100MHz
SCcC1/cCc2 100MHz
4 Wgap 390MHz
SCc2/cCc3 200MHz
PCC/CC1 50MHz
ScCcl/cc2 200MHz

1
Wgap 90MHz
SCC2/CC3 50MHz
PCC/CC1 50MHz
SCcC1/cCc2 200MHz

2
Wgap 90MHz
SCcC2/CC3 50MHz
PCC/CC1 50MHz
SCcC1l/cc2 200MHz

3
Wgap 90MHz
SCcc2/cc3 50MHz

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

Default Test Settings for a CA_nX(A-O) UL

nXO Configuration (Cumulative

aggregated BWchannel <400MHz)

Sccil/cc2 200MHz

Wagap 90MHz

1 PCC/CC3 50MHz
SCC3/CC4 50MHz
Sccil/cc2 200MHz

Wgap 90MHz

2 PCC/CC3 50MHz
SCC3/CC4 50MHz
SCcC1/cc2 200MHz

Wgap 90MHz

3 PCC/CC3 50MHz
SCC3/CC4 50MHz

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
CP-OFDM Outer_Full
64QAM
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 and 4,
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
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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] subclause configuration

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
ID (NOTE 2) frequency allocation 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
1
(NOTE QPSK _
3) SCC/CC2 DFT-s-OFDM Outer_1RB_Right
QPSK
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Leff]
2 BPSK
SCC/CC2 DFT-s-OFDM Pi/2 | [Outer_0.9_Right]
BPSK
PCC/CC1 DFT-s-OFDM Pi/2 | [Outer_0.9_Leff]
3 QPSK
SCC/CC2 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: This Test ID shall be skipped when testing a Rel-15 UE.

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 6.2A.2.1.4.1-1 to Table 6.2A.2.1.4.1-7.

Propagation conditions are set according to Annex B.O.

o o 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.
M essage contents are defined in clause 6.2A.2.1.4.3.

6.2A.2.1.4.2 Test procedure
1. Configure SCC according to Annex C.0, C.1, C.2 and Annex C.3.0 for all downlink physical channels

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.2.1.4.3.

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 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.

4. 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).
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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.2.1.4.1-1 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.

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.2.1.4.2-1; 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 BW combination
(Note 1) [dB] [dB] examples
(Note (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) 1.5 2CC 50+400 MHz CC1
8/9 0.5 POWER_HEADROOM 34 (1<PH<?2) 1.5 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].

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 UESs: No action.
10c. For testing single CC MPR requirement: No action.

11. 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.
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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 {
pO0-NominalWithGrant -4 50 MHz
pO0-NominalWithGrant -8 100 MHz
pO-NominalWithGrant -10 200 MHz
pO-NominalWithGrant -14 400 MHz
}
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 38.0 144 [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.
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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 35 [3.0] [33.5]-TT 55
3 n260 38.0 35 [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
1T
1 n260 38.0 8.2 [5.0] [24.8]- 55
1T
2 n257, n258, n261 40.0 9.7 [5.0] [25.3]- 55
1T
2 n260 38.0 9.7 [5.0] [23.3]- 55
1T
3 n257, n258, n261 40.0 9.2 [5.0] [25.8]- 55
1T
3 n260 38.0 9.2 [5.0] [23.8]- 55
1T
4 n257, n258, n261 40.0 8.7 [5.0] [26.3]- 55
1T
4 n260 38.0 8.7 [5.0] [24.3]- 55
1T
5 n257, n258, n261 40.0 11.2 [7.0] [21.8]- 55
1T
5 n260 38.0 11.2 [7.0] [19.8]- 55
1T
Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel <
800MHz)
1 n257, n258, n261 40.0 7.7 [5.0] [27.3]- 55
1T
1 n260 38.0 7.7 [5.0] [25.3]- 55
1T
2 n257, n258, n261 40.0 8.7 [5.0] [26.3]- 55
1T
2 n260 38.0 8.7 [5.0] [24.3]- 55
1T
3 n257, n258, n261 40.0 10.7 [7.0] [22.3]- 55
1T
3 n260 38.0 10.7 [7.0] [20.3]- 55
1T
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)
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1 n257, n258, n261 40.0 55 | [5.0] | [295-] 55
1 n260 38.0 55 | [5.0] [2?5]- 55
2 n257, n258, n261 40.0 65 | [5.0] [2;.T5]- 55
2 n260 38.0 65 | [5.0] [2?5]- 55
3 n257, n258, n261 40.0 90 | [5.0] [22)]- 55
3 n260 38.0 90 | [5.0] [2%)]- 55

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-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <=

1400MHz)
1 n257, n258, n261 40.0 82 | [5.0] | [26.8] | 55
1 n260 38.0 82 | [5.0] [EAT;] 55
2 n257, n258, n261 40.0 9.7 | [5.0] [5;.2] 55
2 n260 38.0 9.7 | [5.0] [gsT.g] 55
3 n257, n258, n261 40.0 92 | [5.0] [EST;] 55
3 n260 38.0 92 | [5.0] [;;] 55
4 n257, n258, n261 40.0 8.7 | [5.0] [gg.g] 55
4 n260 38.0 8.7 | [5.0] [EAT.;] 55
5 n257, n258, n261 40.0 112 | [7.0] [EI.:;] 55
5 n260 38.0 112 | [7.0] [Isg;] 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

<800MH?z)

1 n257, n258, n261 40.0 77 [5.0] [ [27.3]-] 55
1 n260 38.0 7.7 [5.0] [22-3]- 55
2 n257, n258, n261 40.0 8.7 [5.0] [2-(I5—T3]- 55
2 n260 38.0 8.7 [5.0] [21T3]- 55
3 n257, n258, n261 40.0 107 | [7.0] [2;2]- 55
3 n260 38.0 10.7 [7.0] [2-52]— 55
Test requirements for a CA_nX(D-O)_UL_nXD, CA_nX(D-O)_UL_nXO Configuration (Cumulative-;;gregated

BWchannel <400MHz)

1 n257, n258, n261 40.0 5.5 [5.0] [29.5]- 55
1 n260 38.0 5.5 [5.0] [2;1—3]- 55
2 n257, n258, n261 40.0 6.5 [5.0] [2;'-5]- 55
2 n260 38.0 6.5 [5.0] [22T5]- 55
3 n257, n258, n261 40.0 9.0 [5.0] [2251)]- 55
3 n260 38.0 9.0 [5.0] [2%:0]- 55

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-5.
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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 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
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 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.2.1.5-5.

Table 6.2A.2.1.5-5:; Test Tolerance (MPR for CA for Power class 1)
FFS

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)

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_?_;?]- 43
2 n257, n258, n261 29 93 [5.0] [1_4|_;|_7]— 43
3 n257, n258, n261 29 8.0 [5.0] [1'?'::')]- 43
4 n257, n258, n261 29 92 [5.0] [1'4r:|§]- 43
5 n257, n258, n261 29 11.2 [7.0] [1_(|)_$]- 43
Test requirements for a CA_nXD, CA_nXB Configuration (400MHz <= Cumulative aggregated BWchannel <
800MHz)
1 n257, n258, n261 29 77 [5.0] [1'?':|'3]- 43
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2 n257, n258, n261 29 75 [5.0] [1_(|5_;|E_3]— 43
3 n257, n258, n261 29 8.7 [5.0] [1$.T3.]- 43
4 n257, n258, n261 29 10.7 [7.0] [1%_3]— 43

Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <

400MHz)

1 n257, n258, n261 29 5 [4.0] [2_(I)_:IE)]- 43
2 n257, n258, n261 29 6.5 [5.0] [1%_5]- 43
3 n257, n258, n261 29 9 [5.0] [1%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_nX0O, CA_nX(D-I)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <=

1400MHz)
1 n257, n258, n261 29 8.2 [5.0] [1_?_;?]— 43
2 n257, n258, n261 29 93 [5.0] [1_4I_;I_7]— 43
3 n257, n258, n261 29 8.0 [5.0] [1$$]- 43
4 n257, n258, n261 29 92 [5.0] [1_4r;|§]— 43
5 n257, n258, n261 29 11.2 [7.0] [1_(I)_;I%_3]— 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 (400MHz <= Cumulative aggregated BWchannel <

800MHz)
1 n257, n258, n261 29 77 [5.0] [1_(|5_$]— 43
2 n257, n258, n261 29 75 [5.0] [1'?':|'5]- 43
3 n257, n258, n261 29 8.7 [5.0] [1$.T3.]- 43
4 n257, n258, n261 29 10.7 [7.0] [1_}_;?]— 43

Test requirements for a CA_nX(D-O)_UL_

nXD, CA_nX(D-O)_UL_nXO Config
BWchannel < 400MHz)

uration (Cumulat

ive aggregated

1

n257, n258, n261

[16.3]-

29 7.7 [5.0] - 43
2 n257, n258, n261 29 75 [5.0] [1_(|5_;|E_3]— 43
3 n257, n258, n261 29 8.7 [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.

FFS

Table 6.2A.2.1.5-9: Test Tolerance (MPR for CA for Power class 2)
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Table 6.2A.2.1.5-10: MPR requirements for Intra-band Contiguous UL CA (Power Class 3, single CC
MPR requirement)

Test
ID

Band

Min peak EIRP
(dBm)

MPR T(MPR)
(dB) (dB)

Lower limit Upper limit
(dBm) (dBm)

Test requirements for a CA_nXG, CA_nXO Configuration

Cumulative aggregated BWchan

nel <= 200MHz)

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 2 [1.5] [18.9]-TT 43
2 n260 20.6 2 [1.5] [17.1)-TT 43

Test requirements for a CA_nXD 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.2.1.5-11: 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] [9-21-LPHR- 43
1 n260 20.6 8.2 [5.0] [7.4-TT [5.0] [7'4]'TATPHR' 43
2 | n257,n258, n261 22.4 9.3 [5.0] [8.1]-TT [5.0]+2 [6'1]'TATPHR' 43
2 n260 20.6 9.3 [5.0] 6.3-TT [5.0]+2 [4.3F APHR- 43
8 | n257,n258, n261 22.4 8.0 [5.0] [9.4]-TT [5.0] [54F APHR- 43
8 n260 20.6 8.0 [5.0] [7.6]-TT [5.0] [7.8F APHR- 43
4 | n257,n258, n261 22.4 9.2 [5.0] 8.2]-TT [5.0]+2 [6.2F APHR- 43
4 n260 20.6 9.2 [5.0] [6.4]-TT [5.0]+2 [4.4F APHR- 43
5 | n257,n258, n261 22.4 11.2 [7.0] [4.2]-TT [7.0] [4'2]'TATPHR' 43
5 n260 20.6 11.2 [7.0] [2.4]-TT [7.0] [24F APHR- 43

Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)
1| n257,n258, n261 22.4 7.7 [5.0] [9.7-TT [5.0] [9'7]'TATPHR' 43
L n260 20.6 7.7 [5.0] [7.9-TT [5.0] [7'9]'TATPHR' 43
2| n257,n258, n261 22.4 75 [5.0] [9.9]-TT [5.0] [5-9F APHR- 43
2 n260 20.6 75 [5.0] [8.1]-TT [5.0] [8'1]'TATPHR' 43
3 | n257,n258, n261 22.4 8.7 [5.0] [8.7)-TT [5.0] [8'7]'TATPHR' 43
3 n260 20.6 8.7 [5.0] [6.9-TT [5.0] [6-9F APHR- 43
4 | n257,n258, n261 22.4 10.7 [7.0] [4.7]-TT [7.0] [4'7]'TATPHR' 43
4 n260 20.6 10.7 [7.0] [2.9]-TT [7.0] [2'9]'TATPHR' 43
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Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel < 400MHz)

1 n257, n258, n261 [12.4]-

22.4 5 [4.0] [13.4]-TT [4.0]+1 i 43
1 n260 ] [10.6]-

20.6 5 [4.0] [11.6]-TT [4.0]+1 vy 43
2 | n257, n258, n261 [10.9]-

22.4 6.5 [5.0] [10.9]-TT [5.0] v 43
2 n260 20.6 6.5 [5.0] [9.1]-TT [5.0] 9.1y 2PHR- 43
3| n257,n258, n261 o4 o 5.0 AT 5.0 [B4]- BPHR: i3
3 n260 20.6 9 [5.0] [6.6]-TT [5.0] [6.6) APHR- 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 22.4 8.2 [5.0] [9.2-TT [5.0] [5-2F APHR- 43
L n260 20.6 8.2 [5.0] [7.4-TT [5.0] [7'4]'TATPHR' 43
2 | n257,n258, n261 22.4 9.3 [5.0] [8.1]-TT [5.0]+2 [6'1]'TATPHR' 43
2 n260 20.6 9.3 [5.0] (6.3]-TT [5.0]+2 [4'3]'TATPHR' 43
3 | n257,n258, n261 22.4 8.0 [5.0] [9.4]-TT [5.0] [9'4]'TATPHR' 43
8 n260 20.6 8.0 [5.0] [7.6]-TT [5.0] [7.8F APHR- 43
4 | n257,n258, n261 22.4 9.2 [5.0] 8.2]-TT [5.0]+2 [6.2F APHR- 43
4 n260 20.6 9.2 [5.0] (6.4]-TT [5.0]+2 [4'4]'TATPHR' 43
5 | n257,n258, n261 22.4 11.2 [7.0] [4.2]-TT [7.0] [4'2]'TATPHR' 43
5 n260 20.6 11.2 [7.0] [2.4]-TT [7.0] [24F APHR- 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]'TATPHR' 43
! n260 20.6 7.7 [5.0] [7.9)-TT [5.0] [7-9F APHR- 43
2 | n257,n258,n261 22.4 75 [5.0] [9.9]-TT [5.0] [9'9]'TATPHR' 43
2 n260 20.6 75 [5.0] (8.1]-TT [5.0] [8'1]'TATPHR' 43
3 | n257,n258, 261 22.4 8.7 [5.0] 8.7)-TT [5.0] (87 APHR- 43
3 n260 20.6 8.7 [5.0] [6.9]-TT [5.0] [6-9F APHR- 43
4 | n257,n258, n261 22.4 10.7 [7.0] [4.7]-TT [7.0] [4'7]'TATPHR' 43
4 n260 20.6 10.7 [7.0] [2.9-TT [7.0] [2.9F APHR- 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 [12.4]-

22.4 5 [4.0] [13.4]-TT [4.0]+1 N rir 43
1 n260 ] [10.6]-

20.6 5 [4.0] [11.6]-TT [4.0]+1 vy 43
2 | n257, n258, n261 ] [10.9]-

22.4 6.5 [5.0] [10.9)-TT [5.0] A 43
2 n260 20.6 6.5 [5.0] [9.1-TT [5.0] 9.1y 2PHR- 43
3| n257,n258, n261 roa o 5.0 AT 5.0 [B4]- BPHR- i3
s n260 20.6 9 [5.0] [6.6]-TT [5.0] [6'6]'TATPHR' 43
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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] M4 sy | MO 43
n261
1 n260 [8.6]- [8.6]-
20.6 7 [5.0] e [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 < 400MHz)

Test Metric FR2a FR2b
Max device size < 30 cm 3.11 dB 3.11 dB

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)

34 8.2 | [5.0]

1 n257, n258, n261 [20.8]-

TT 43
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L n260 31 82 | [5.0] [1?]' 43
2 n257, n258, n261 34 93 [5.0] [1%_7]- 43
2 n260 31 93 | [5.0] [1$'T7 F1oas
3 n257, n258, n261 34 8.0 [5.0] [2#]- 43
s n260 31 80 | [5.0] [1$f]' 43
4 n257, n258, n261 34 9.2 [5.0] [1_?_:?]- 43
4 n260 31 92 | 5.0 [1$$]- 43
5 n257, n258, n261 34 112 | o [1$$]- 43
5 n260 31 112 | oy | P28 43
Test requirements for a CA_nXD, CA_nXB Configuration (Cumulative aggregated BWchannel < 800MHz)
1 n257, n258, n261 34 77 [5.0] [2%;?]— 43
1 n260 31 77 | o [UE3F ) 4
2 n257, n258, n261 34 75 [5.0] [2_};:_3]' 43
2 n260 31 75 | [5.0] [1$f]' 43
3 n257, n258, n261 34 8.7 [5.0] [2$$]- 43
3 n260 31 87 | 5.0 [1%3]' 43
4 n257, n258, n261 34 10.7 [7.0] [1_(|5_;|§]— 43
4 n260 31 107 | [7.0] [1$'T3’]' 43
Test requirements for a CA_nXG, CA_nXO, CA_nXD Configuration (Cumulative aggregated BWchannel <
400MHz)
1 n257, n258, n261 34 5 [4.0] [2%_0]— 43
1 n260 31 5 | 40 [Zif]' 43
2 n257, n258, n261 34 6.5 [5.0] [2%_5]- 43
2 n260 31 65 | [5.0] [1$f]' 43
3 n257, n258, n261 34 9 [5.0] [2$$]- 43
3 n260 31 o | o |MOF 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-I)_UL_nXD,
CA_nX(D-Q)_UL_nXD, CA_nX(G-I)_UL_nXG Configuration (800MHz <= Cumulative aggregated BWchannel <=

1400MHz)
1 n257, n258, n261 o o2 | o | 298| 4
L n260 31 82 | [5.0] [ﬁf]' 43
2 n257, n258, n261 34 93 [5.0] [1_?_;I_7]— 43
2 n260 31 93 | [5.0] [1$'T7 F1oas
3 n257, n258, n261 o 50 | o | B[ 4
3 n260 31 80 | [5.0] [1$$]' 43
4 n257, n258, n261 o o2 | o | 98| 4

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 156 ETSI TS 138 521-2 V17.2.0 (2023-06)

4 n260 31 92 | [5.0] ”?f]' 43
5 n257, n258, n261 o nz| po |8
5 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 o 77| o | B3] 4
L n260 31 77 | .0 [1$'T3]' 43
2 n257, n258, n261 34 75 [5.0] [2_}_;:_3]- 43
2 n260 31 75 | [5.0] [1$'T5]' 43
3 n257, n258, n261 o 57 | mo | 2|
3 n260 31 87 | 5.0 [1%3]' 43
4 n257, n258, n261 o 07| ro |93 4
4 n260 31 10.7 | [7.0] [1$'T3’]' 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 o s | wo | B9 4
1 n260 31 5 | o | P20 a3
2 n257, n258, n261 o o5 | ol | 25| 4
2 n260 31 65 | [5.0] [1$'T5]' 43
3 n257, n258, n261 ) o | o | %]
3 n260 31 o | mo | MO 43

NOTE 1: TT for each band and accumulative aggregated bandwidth is specified in Table 6.2A.2.1.5-17.

Table 6.2A.2.1.5-16: 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 FES FES FES FES FES
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

6.2A.2.2 UE maximum output power reduction for CA (UL CA)

FFS
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6.2A.2.3 UE maximum output power reduction for CA (4UL CA)
FFS

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 Minimum conformance requirements

FFS

6.2A.3.1 UE maximum output power with additional requirements for CA (2UL CA)
FFS

6.2A.3.2 UE maximum output power with additional requirements for CA (3UL CA)
FFS

6.2A.3.3 UE maximum output power with additional requirements for CA (4UL CA)
FFS

6.2A.3.4 UE maximum output power with additional requirements for CA (5UL CA)
FFS

6.2A.3.5 UE maximum output power with additional requirements for CA (6UL CA)
FFS

6.2A.3.6 UE maximum output power with additional requirements for CA (7UL CA)
FFS

6.2A.3.7 UE maximum output power with additional requirements for CA (8UL CA)
FFS
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6.2A.4 Configured transmitted power for CA

6.2A.4.0 Minimum conformance requirements

A UE configured with carrier aggregation can configure its maximum output power for each uplink carrier f of activated
serving cell ¢ and itstotal configured output power Pcuwax. The definition of the configured UE maximum output power
Pcemax i.c for each carrier f of aserving cell ¢ isused for power headroom reporting for carrier f of serving cell c only and
isin accordance with that specified in clause 6.2.4 with parameters MPR, A-MPR and P-MPR replaced with those
specified below. The UE maximum configured power Pcuwax in atransmission occasion is determined by the UL grants
for carriersf of all serving cells ¢ with non-zero granted power in the respective reference point.

For uplink intra-band contiguous carrier aggregation, MPR is specified in subclause 6.2A.2. Pcuax is calculated under
the assumption that power spectral density for each RB in each component carrier is same.

The configured UE maximum output power Pcwax shall be set such that the corresponding measured total peak EIRP
Pumax iswithin the following bounds

Prowerdass— MAX(MAX(MPR, A-MPR) + AMBp,, P-MPR) — MAX{ T(MAX(MPR, A-MPR)),T(P-MPR)} < Pumax <
EIRPrax

With Peowerdass the peak EIRP as specified in sub-clause 6.2A.1, EIRPmax the applicable maximum EIRP as specified in
sub-clause 6.2A.1, MPR as specified in sub-clause 6.2A.2, A-MPR as specified in sub-clause 6.2A.3, AMBp,, the peak
EIRP relaxation as specified in clause 6.2.1, P-MPR the power management term for the UE as described in 6.2.4.

The measured configured power Pumax for carrier aggregation is defined as

Pymax = 10logy, Z Pumax,f.c
c.f(c)

where puwmaxf.c isthe linear value of the measured power Pumax s for carrier f=f(c) of serving cell c. The measured
total radiated power Pruax for carrier aggregation is defined as

Pryax = 10logy, Zc,f(c) Prmax.f.c

where pruax i IS the linear value of the measured total radiated power Pruax ¢ for carrier f = f(c) of serving cell c. The
total radiated power Pruwax is bounded by

Prmax < TRPmax
where TRPax the maximum TRP for the UE power class as specified in sub-clause 6.2A.1.

The tolerance T(AP) for applicable values of AP (valuesin dB) is specified in Table 6.2A.4.0-1.

Table 6.2A.4.0-1: Pumaxtolerance

Operating Band AP (dB) Toleretggei T(aP)
AP =0 0
0<AP=2 1.5
2<AP=3 2.0
n257, n258, n260, 3<AP =4 3.0
n261 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 Pumaxlower bound, Prowerciass - AP
— T(AP) = minimum output power specified in subclause
6.3A.1

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2A 4.
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6.2A4.1 Configured transmitted power for CA (2UL CA)

6.2A4.1.1 Test purpose

To verify the UE measured configured maximum power Pumax is within the range defined prescribed by the specified
nominal maximum output power and tolerance.

6.2A.4.1.2 Test applicability

The requirements of thistest are covered in test cases 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA
(2UL CA), 6.2A.2.1 Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power
with additional requirements for CA (2UL CA) to al types of NR UE release 15 and forward supporting 2UL CA.

6.2A4.1.3 Minimum conformance requirements

The minimum conformance reguirements are defined in clause 6.2A.4.0.

6.2A.4.1.4 Test description

Thistest is covered by clause 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1
Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional
requirements for CA (2UL CA).

6.2A.4.1.5 Test requirements

Thistest is covered by clause 6.2A.1.1.1 UE maximum output power - EIRP and TRP for CA (2UL CA), 6.2A.2.1
Maximum output power reduction for CA (2UL CA) and 6.2A.3.1 UE maximum output power with additional
requirements for CA (2UL CA).

6.2A.4.2 Configured transmitted power for CA (3UL CA)
FFS

6.2A.4.3 Configured transmitted power for CA (4UL CA)
FFS

6.2A.4.4 Configured transmitted power for CA (5UL CA)
FFS

6.2A.4.5 Configured transmitted power for CA (6UL CA)
FFS

6.2A.4.6 Configured transmitted power for CA (7UL CA)
FFS

6.2A.4.7 Configured transmitted power for CA (8UL CA)
FFS
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6.2D  Transmit power for UL MIMO

6.2D.1 UE maximum output power for UL MIMO

6.2D.1.0 General

The requirementsin the following clauses define the maximum output power radiated by the UE with nrofSRS-Ports set
to 2, for any transmission bandwidth within the channel bandwidth for non-CA configuration, unless otherwise stated.
MPR shall be applied as specified in clause 6.2D.2

For the maximum output power requirement for 2-layer UL MIMO operation, a UE shall be configured for 2-layer UL
MIMO transmission as specified in Table 6.2D.1.0-1.

Table 6.2D.1.0-1: UL MIMO configuration

Transmission scheme DCI format Number of layers TPMI index
Codebook based uplink DCI format 0_1 2 0

The maximum output power requirement for single layer transmission shall apply to a UE that supports ULFPTx
feature and is configured for single layer transmission in its declared full power mode [22, TS 38.213] as specified in
Table6.2D.1.0-2.

Table 6.2D.1.0-2: PUSCH Configuration for uplink full power transmission (ULFPTX)

ULFPTx Transmission scheme DCI format Modulation Number TPMI
Mode of layers index
Mode-1 Codebook based uplink DCI format 0_1 DFT-s-OFDM, CP-OFDM* 1 2
Mode-2 Codebook based uplink DCI format 0 1 DFT-s-OFDM, CP-OFDM 1 0 or 12

Mode-full Codebook based uplink DCI format 0_1 DFT-s-OFDM, CP-OFDM 1 0,1
power

NOTE 1: For PUSCH configured with ULFPTxModes set to Mode-1, all requirements for 1-layer CP-OFDM based
modulation in subsection 6.2D are assumed to be met if the requirement for 2-layer UL MIMO has been
validated.

NOTE 2: TPMI index selected shall be based upon the full power TPMI reported by the UE [22, TS 38.213].

6.2D.1.1 UE maximum output power - EIRP and TRP for UL MIMO
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:

- No test points are defined for 2-layer UL MIMO since there is no configuration satisfying MPR=0dB
requirements in RAN4.

- M easurement Uncertainties and Test Tolerances are FFS for power class 1, 2 ,4, 5 and 6.

- Test Procedures for EIRP beam peak Extreme Conditions are FFS.

6.2D.1.1.1 Test purpose

To verify that the power of any UE emission shall not exceed specified lever for the specified channel bandwidth for
UL MIMO under the deployment scenarios where additional requirements are specified.

6.2D.1.1.2 Test applicability
Thistest case appliesto al types of NR UE release 15 and forward that supports UL MIMO.
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6.2D.1.1.3 Minimum conformance requirements

6.2D.1.1.3.1 UE maximum output power for UL MIMO for power class 1

The following requirements define the maximum output power radiated by the PC1 UE. Requirements apply to UES
when configured for 2-layer transmission as well as when configured for single layer uplink full power transmission
(ULFPTX), with configuration per clause 6.2D.1.0.

The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.1-1 below. The period of measurement shall be at
least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction,
Meas=Link angle). Power class 1 UE is used for fixed wireless access (FWA).

Table 6.2D.1.1.3.1-1: UE minimum peak EIRP for UL MIMO for power class 1

Operating band Min peak EIRP (dBm)
n257 40.0
n258 40.0
n260 38.0
n261 40.0
n262 34.2
NOTE 1: Minimum peak EIRP is defined as the lower limit without tolerance.

Table 6.2D.1.1.3.1-2: (void)

The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1.3.1-3 below for UE with UL MIMO.
The maximum alowed 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 6.2D.1.1.3.1-3: UE maximum output power limits for UL MIMO for power class 1

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 35 55
n258 35 55
n260 35 55
n261 35 55
n262 35 55

The minimum EIRP at the 85" percentile of the distribution of radiated power measured over the full sphere around the
UE with UL MIMO is defined as the spherical coverage requirement and isfound in Table 6.2D.1.1.3.1-4 below. The
requirement is verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2D.1.1.3.1-4: UE spherical coverage for UL MIMO 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
n262 26.0

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

6.2D.1.1.3.2 UE maximum output power for UL MIMO for power class 2

The following requirements define the maximum output power radiated by the PC2 UE. Requirements apply to UES
when configured for 2-layer transmission as well as when configured for single layer uplink full power transmission
(ULFPTXx), with configuration per clause 6.2D.1.0.
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The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.2-1 below. The period of measurement shall be at

least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction,
Meas=Link angle).

Table 6.2D.1.1.3.2-1: UE minimum peak EIRP for UL MIMO for power class 2

Operating band Min peak EIRP (dBm)
n257 29
n258 29
n261 29
n262 22.9
NOTE 1: Minimum peak EIRP is defined as the

lower limit without tolerance.
Min Peak EIRP refers to the total EIRP
for the UL beams peaks.

NOTE 2:

The maximum output power values for TRP and EIRP are found in Table 6.2D.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 6.2D.1.1.3.2-2: UE maximum output power limits for UL MIMO for power class 2

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 23 43
n258 23 43
n261 23 43
n262 23 43

Table 6.2D.1.1.3.2-3: (void)

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 6.2D.1.1.3.2-4 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2D.1.1.3.2-4: UE spherical coverage for UL MIMO for power class 2

Operating band Min EIRP at 60 %-tile CDF (dBm)
n257 18.0
n258 18.0
n261 18.0
n262 11.0

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

6.2D.1.1.3.3 UE maximum output power for UL MIMO for power class 3

The following regquirements define the maximum output power radiated by the PC3 UE.. Requirements apply to UEs
when configured for 2-layer transmission as well as when configured for single layer uplink full power transmission
(ULFPTXx), with configuration per clause 6.2D.1.0.

The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.3-1 below. The period of measurement shall be at

least one sub frame (1 ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction,
Meas=Link angle).

Table 6.2D.1.1.3.3-1: UE minimum peak EIRP for UL MIMO for power class 3

Operating band Min peak EIRP (dBm)
n257 22.4
n258 22.4
n259 18.7
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n260 20.6
n261 22.4
n262 16.0

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

NOTE 2: Min Peak EIRP refers to the total EIRP for the UL beams
peaks.

The maximum output power values for TRP and EIRP are found in Table 6.2D.1.1.3.3-2 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 6.2D.1.1.3.3-2: UE maximum output power limits for UL MIMO 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
n262 23 43

Table 6.2D.1.1.3.3-3: (void)

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 6.2D.1.1.3.3-4 below. The requirement is
verified with the test metric of EIRP (Link=spherical coverage grid, Meas=Link angle).

Table 6.2D.1.1.3.3-4: UE spherical coverage for UL MIMO 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 11.5

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

NOTE 2: The requirements in this table are only applicable for UE which
supports single band in FR2

6.2D.1.1.3.4 UE maximum output power for UL MIMO for power class 4

The following requirements define the maximum output power radiated by the PC4 UE. Requirements apply to UES
configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTXx), with configuration per clause 6.2D.1.0.

The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.4-1 below. The period of measurement shall be at
least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction,
Meas=Link angle).

Table 6.2D.1.1.3.4-1: UE minimum peak EIRP for UL MIMO for power class 4

Operating band Min peak EIRP (dBm)
n257 34
n258 34
n260 31
n261 34
n262 28.3

tolerance.

NOTE 1: Minimum peak EIRP is defined as the lower limit without
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NOTE 2: Min Peak EIRP refers to the total EIRP for the UL beams
peaks.

The maximum output power values for TRP and EIRP are found in Table 6.2D.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 6.2D.1.1.3.4-2: UE maximum output power limits for UL MIMO for power class 4

Operating band Max TRP (dBm) Max EIRP (dBm)
n257 23 43
n258 23 43
n260 23 43
n261 23 43
n262 23 43

Table 6.2D.1.1.3.4-3: (void)

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 6.2D.1.1.3.4-4 below. The requirement is
verified with the test metric of EIRP (Link=Spherical coverage grid, Meas=Link angle).

Table 6.2D.1.1.3.4-4: UE spherical coverage for UL MIMO for power class 4

Operating band Min EIRP at 20 %-tile CDF (dBm)
n257 25
n258 25
n260 19
n261 25
n262 16.2

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

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2.1.

6.2D.1.1.3.6 UE maximum output power for UL MIMO for power class 6

The following requirements define the maximum output power radiated by the PC6 UE. Requirements apply to UES
configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTX), with configuration per clause 6.2D.1.0.

The minimum peak EIRP requirements are found in Table 6.2D.1.1.3.6-1 below. The period of measurement shall be at
least one sub frame (1ms). The requirement is verified with the test metric of EIRP (Link=TX beam peak direction,
Meas=Link angle).

Table 6.2D. 1.1.3.6-1: UE minimum peak EIRP for UL MIMO 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

The maximum output power values for TRP and EIRP are found in Table 6.2D. 1.1.3.6-2 below for UE with UL
MIMO. 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).

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17

Table 6.2D. 1.1.3.6-2: UE maximum output power limits for UL MIMO for power class 6

165

ETSI TS 138 521-2 V17.2.0 (2023-06)

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 areasis defined as the spherical coverage
requirement and is found in Table 6.2D. 1.1.3.6-3 below. UE spherical coverage evaluation areas are found in Table
6.2.1.1.3.6-3ain clause 6.2.1.1.3.6, by consisting of Area-1 and Area-2, in the reference coordinate system in Annex
J.1. The reguirement is verified with the test metric of EIRP (Link= Spherical coverage grid, Meas=Link angle).

Table 6.2D. 1.1.3.6-3: UE spherical coverage for UL MIMO 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

NOTE 2: The requirements in this table are verified only under
normal temperature conditions as defined in Annex
E.2.1.

NOTE 3: The requirements in this table are applicable to FR2 PC6
UE with the network signalling [highSpeedMeasFlag-
r17] configured as [set2].

6.2D.1.1.4 Test description

6.2D.1.1.4.1 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 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 6.2D.1.1.4.1-1 and Table
6.2D.1.1.4.1-2. 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 6.2D.1.1.4.1-1: Test Configuration Table for 2-layer UL MIMO

NOTE: No test points are defined since there is no configuration satisfying MPR=0dB regquirementsin RAN4.

Table 6.2D.1.1.4.1-2: Test Configuration Table for uplink full power transmission (ULFPTX)

| Default Conditions |
Test Environment as specified in TS 38.508-1 Normal, TL, TH

[10] 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

Low range, Mid Range, High range

Lowest, 100 MHz, Highest

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

Test | ChBw SCS Downlink Uplink Configuration

ID Configuration

Default N/A Modulation RB allocation (NOTE
1)
1 50 DFT-s-OFDM Inner_Full for PC2,
QPSK PC3
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2 100 , PC4 and PC6
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 and PC6 or Table 6.1-2 for PC1.

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 6.2D.1.1.4.1-2.

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 Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2D.1.1.4.3

6.2D.1.1.4.2 Test procedure

1

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 6.2D.1.1.4.1-2. 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 6.2D.1.1.4.3.

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;
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.

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 Tables 6.2D.1.1.5-1 to 6.2D.1.1.5-4. EIRP
test procedure is defined in Annex K.1.3. The measuring duration is one active uplink subframe. EIRPis
calculated considering both polarizations, theta and phi.

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.

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

If UE supports ULFPTX, repeat test steps 1~7 with UL RMC according to Table 6.2D.1.1.4.1-2. The PDCCH
DCI format 0_1 is specified with the condition ULFPTx_Model, ULFPTXx_Mode2 or ULFPTx_ModeFull in
38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability. Message contents are accordingto TS
38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.

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

6.2D.1.1.4.3 Message contents

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

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 167 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.2D.1.1.5 Test requirement

The EIRP derived in step 4, TRP derived in step 5, and EIRP and TRP derived in step 8 shall not exceed the values
specified in Table 6.2D.1.1.5-1to Table 6.2D.1.1.5-4.

Table 6.2D.1.1.5-1: UE maximum output test requirements for power class 1

6.2D.1.2

Editor’ s note: This clause isincomplete. The following aspects are either missing or not yet determined:

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
n262 35+TT 55 34.2-TT

Table 6.2D.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
n262 23+TT 43 22.9-TT

Table 6.2D.1.1.5-3: UE maximum output test requirements for power class 3

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
n260 23+TT 43 20.6-TT
n261 23+TT 43 22.4-TT
n262 23+TT 43 16.0-TT

Table 6.2D.1.1.5-3b: Test Tolerance (Max TRP for Power class 3)

FFS

Table 6.2D.1.1.5-3c: Test Tolerance (Min peak EIRP for Power class 3)

Table 6.2D.1.1.5-4: UE maximum output power test requirements for power class 4

FFS

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 6.2D.1.1.5-6: UE maximum output power test requirements for power class 6

Table 6.2D.1.1.5-5: FSS

Operating band | Max TRP (dBm) | Max EIRP (dBm) Min peak EIRP (dBm)
n257 23+TT 43 30+TT
n258 23+TT 43 30.4+TT
n261 23+TT 43 30+TT

UE maximum output power - Spherical coverage for UL MIMO
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- No test points are defined for 2-layer UL MIMO since thereis no configuration satisfying MPR=0dB
requirementsin RAN4.
- M easurement Uncertainties and Test Tolerances are FFS for power class 1, 2 ,4 and 5.

- Thetest case isincomplete for band n259.

6.2D.1.2.1 Test purpose

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

6.2D.1.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward that support beam correspondence without UL beam
sweeping.

6.2D.1.2.3 Minimum conformance requirements

Minimum conformance requirements are defined in clause 6.2D.1.1.3.
6.2D.1.2.4 Test description

6.2D.1.2.4.1 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.

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 6.2D.1.2.4.1-1 and Table
6.2D.1.2.4.1-2. 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 6.2D.1.2.4.1-1: Test Configuration Table for 2-layer UL MIMO

NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirementsin RAN4.

Table 6.2D.1.2.4.1-2: Test Configuration Table for uplink full power transmission (ULFPTX)

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 Lowest, Highest
38.508-1 [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 N/A Modulation RB allocation (NOTE 1)
1 50 DFT-s-OFDM QPSK | Inner_Full for PC2, PC3
2 100 and PC4
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
and PC4 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.

2. The parameter settings for the cell are set up according to TS 38.508-1 [10] subclause 4.4.3.
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Downlink signals areinitially set up according to Annex C.2 and TS 38.508-1 [10] subclause 5.2.1.1.1, and
uplink signals according to Annex G.0, G.1 and G.3.0.

The UL Reference Measurement channels are set according to Table 6.2D.1.2.4.1-2.
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 Loop Function On according to TS 38.508-1 [10] clause 4.5.
M essage contents are defined in clause 6.2D.1.2.4.3

6.2D.1.2.4.2 Test procedure

1

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 6.2D.1.2.4.1-2. Since the UL has no payload and no loopback datato
send the UE sends uplink MAC padding bits on the UL RMC. Messages to configure the appropriate uplink
modulation in section 6.2D.1.2.4.3.

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" commandsin 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:

4a 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;

4b 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:

4b.1) DUT uses downlink reference signalsto select proper RX beam and uses autonomous beam
correspondence to select the TX beam.

4h.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'.

4h.3) Based on the TX beam autonomously selected by DUT, DUT chooses TX beams to transmit SRS-
resources configured by SS.

4b.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 islinked to
the best detected SRS beam.

4h.5) DUT transmits PUSCH corresponding to the SRS resource indicated by the SRI.

5. Measure UE EIRP value 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.
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Identify the EIRP dBm val ue corresponding to %-tile (UE power class dependent) value in the applicabl e test
requirement table in section 6.2D.1.2.5.

If UE supports ULFPTX, repeat test steps 1~6 with UL RMC according to Table 6.2D.1.2.4.1-2. The PDCCH
DCI format 0_1 is specified with the condition ULFPTx_Model, ULFPTx_Mode2 or ULFPTx_ModeFull in
38.508-1 [5] subclause 4.3.6.1.1.2 depending on UE reported capability. Message contents are accordingto TS
38.508-1 [5] clause 4.6.3 Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED.

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

6.2D.1.2.4.3

Message contents

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

6.2D.1.2.5

The defined %-tile EIRP in measurement distribution derived in step 5 and step 6 shall exceed the values specified in

Test requirement

Table6.2D.1.2.5-1to Table 6.2D.1.2.5-4.

Table 6.2D.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
n262 26.0-TT

Table 6.2D.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
n262 11.0-TT

Table 6.2D.1.2.5-3: UE spherical coverage for power class 3

Operating band Min EIRP at 50'%-tile CDF (dBm)
n257 115-TT
n258 115-TT
n259 5.8-TT
n260 81T
n261 115-TT

Table 6.2D.1.2.5-3b: Test Tolerance (UE spherical coverage for Power class 3)

Table 6.2D.1.2.5-4: UE spherical coverage for power class 4

FFS

Operating band Min EIRP at 20%-tile CDF (dBm)
n257 25-TT
n258 25-TT
n260 19-TT
n261 25-TT
n262 16.2-TT

ETSI




3GPP TS 38.521-2 version 17.2.0 Release 17 171 ETSI TS 138 521-2 V17.2.0 (2023-06)

6.2D.2 UE maximum output power reduction for UL MIMO
Editor’ s note: This clauseisincomplete. The following aspects are either missing or not yet determined:
- OTA test procedure for UL MIMO is still under investigation

- Measurement Uncertainties and Test Tolerances are FFS.

6.2D.2.1 Test purpose

The number of RB identified in 6.2D.2.3 is based on meeting the requirements for the maximum power reduction
(MPR) due to Cubic Metric (CM).

6.2D.2.2 Test applicability

Thistest case appliesto al types of NR UE release 15 and forward supporting UL MIMO.
6.2D.2.3 Minimum conformance requirements
6.2D.2.3.1 UE maximum output power reduction for modulation / channel bandwidth for UL

MIMO for power class 1

For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTX), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1.3.1-1is
specified in sub-clause 6.2.2.3.1. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
6.2D.2.3.2 UE maximum output power reduction for modulation / channel bandwidth for UL
MIMO for power class 2

For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTX), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1.3.2-1is
specified in sub-clause 6.2.2.3.2. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
6.2D.2.3.3 UE maximum output power reduction for modulation / channel bandwidth for UL
MIMO for power class 3

For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTX), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1.3.3-1is
specified in sub-clause 6.2.2.3.3. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
6.2D.2.3.4 UE maximum output power reduction for modulation / channel bandwidth for UL
MIMO for power class 4

For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTX), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1.3.4-1is
specified in sub-clause 6.2.2.3.4. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.

6.2D.2.3.5 UE maximum output power reduction for modulation / channel bandwidth for UL
MIMO for power class 5

For UEs configured for 2-layer transmission as well as UEs configured for single layer uplink full power transmission
(ULFPTX), the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2D.1.1.3.4-1is
specified in sub-clause 6.2.2.3.4. The requirements shall be met with configurations specified in sub-clause 6.2D.1.0.
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For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.

The normative reference for this requirement is TS 38.101-2 [3] clause 6.2D.2.
6.2D.2.4 Test description

6.2D.2.4.1 Initial condition
Same initial condition in clause 6.2.2.4.1, with following exceptions:
- Instead of Table 6.2.2.4.1-1> use Table 6.2D.2.4.1-1.
- Instead of Table 6.2.2.4.1-2-> use Table 6.2D.2.4.1-2.
- Instead of Table 6.2.2.4.1-3-> use Table 6.2D.2.4.1-3.
- Instead of Table 6.2.2.4.1-7> use Table 6.2D.2.4.1-4.
- Instead of Table 6.2.2.4.1-8> use Table 6.2D.2.4.1-5.
- Instead of Table 6.2.2.4.1-9> use Table 6.2D.2.4.1-6.

Table 6.2D.2.4.1-1: Test Configuration Table (Power Class 1, MPRnarrow) Default Conditions
Test Environment as specified in TS 38.508-1 Normal, TL, TH
[10] subclause 4.1
Test Frequencies as specified in TS 38.508-1 Low range, High range
[10] subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest
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 KAz
1 Low CP-OFDM 64 QAM | Outer 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@NRe-3 2@NRe-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 6.2D.2.4.1-2: Test Configuration Table (Power Class 1, 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
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel bandwidth that < 200
38.508-1 [10] subclause 4.3.1 MHz
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 kHz
1 Mid CP-OFDM QPSK | Inner_Full Region2 | Inner Full Region2
2 Low CP-OFDM QPSK 16@0 8@0
3 High CP-OFDM QPSK 16@NRrs-16 8@Nrs-8
4 Mid CP-OFDM QPSK Outer_Full Outer_Full
5 Low CP-OFDM 16 16@0 8@0
QAM

ETSI



3GPP TS 38.521-2 version 17.2.0 Release 17 173 ETSI TS 138 521-2 V17.2.0 (2023-06)

6 High CP-OFDM 16 16@Nrs-16 8@NRre-8
QAM

7 Mid CP-OFDM 16 Outer_Full Outer_Full
QAM

8 Mid CP-OFDM 16 Inner_Full_Region2 | Inner_Full_Region2
QAM

9 Low CP-OFDM 64 16@0 8@0
QAM

10 High CP-OFDM 64 16@Nrs-16 8@NRrs-8
QAM

11 Mid CP-OFDM 64 Outer_Full Outer_Full
QAM

12 Mid CP-OFDM 64 Inner_Full Inner_Full
QAM

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

Table 6.2D.2.4.1-3: Test Configuration Table (Power Class 1, MPRwr, BWchannel = 400 MHz)

Table 6.2D.2.4.1-4: Test Configuration Table (Power Class 2, 3 and 4, MPRnarrow, BWchannel < 200

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 38.508-1 | 400 MHz
[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 R%,\?g(_)r%ai')on
1 Mid CP-OFDM QPSK | Inner_Full_Region2
2 Low CP-OFDM QPSK 8@0
3 High CP-OFDM QPSK 8@Nrs-8
4 Mid CP-OFDM QPSK Outer_Full
5 Low CP-OFDM 16 8@0
QAM
6 High CP-OFDM 16 8@NRre-8
QAM
7 ig | Default | Default ; CP-OFDM 16 Outer_Full
QAM
8 Mid CP-OFDM 16 Inner_Full_Region2
QAM
9 Low CP-OFDM 64 8@0
QAM
10 High CP-OFDM 64 8@NRre-8
QAM
11 Mid CP-OFDM 64 Outer_Full
QAM
NOTE 1: The specific configuration of each RF allocation is defined in clause 6.1-2.

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, High range

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

Lowest and Highest supported channel
bandwidth that < 200 MHz t

Test SCS as specified in Table 5.3.5-1

Lowest, Highest
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Test Parameters

Test | Freq | ChBw SCS Downlink Uplink Configuration

ID Configuration

Modulation RB allocation
(NOTE 1)

1 | Low | Default | Default - CP-OFDM OPSK Outer 1RB_Left

2 High CP-OFDM QPSK Outer_1RB_Right
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2D.2.4.1-5; Test Configuration Table (Power Class 2, 3 and 4, 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
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel
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 RE;I\?(I)Is)r(I:Eail)on
1 Mid CP-OFDM QPSK Inner_Full
2 Low CP-OFDM QPSK Outer_1RB_Left
3 High CP-OFDM QPSK Outer_1RB_Right
4 Mid CP-OFDM QPSK Outer_Full
5 Mid Default | Default - CP-OFDM 16 QAM Inner_Full
6 Low CP-OFDM 16 QAM Outer_1RB_Left
7 High CP-OFDM 16 QAM Outer_1RB_Right
8 Mid CP-OFDM 16 QAM Outer_Full
9 Mid CP-OFDM 64 QAM Inner_Full
10 Low CP-OFDM 64 QAM Outer_1RB_Left
11 High CP-OFDM 64 QAM Outer_1RB_Right
12 Mid CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.

Table 6.2D.2.4.1-6: Test Configuration Table (Power Class 2, 3 and 4, 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, High range
subclause 4.3.1
Test Channel Bandwidths as specified in TS 400 MHz
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 R?Sgg‘éaf)on
1 Low CP-OFDM QPSK Outer_1RB_Left
2 High CP-OFDM QPSK Outer_1RB_Right
3 Mid CP-OFDM QPSK Outer_Full
4 Low | Default | Default - CP-OFDM 16 QAM Outer 1RB Left
5 High CP-OFDM 16 QAM Outer_1RB_Right
6 Mid CP-OFDM 16 QAM Outer_Full
7 Low CP-OFDM 64 QAM Outer_1RB_Left
8 High CP-OFDM 64 QAM Outer_1RB_Right
9 Mid CP-OFDM 64 QAM Outer_Full
NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-1.
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Table 6.2D.2.4.1-7: Test Configuration Table for ULFPTx (Power Class 1, MPRnarrow) 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 TS
38.508-1 [10] subclause 4.3.1

Lowest and Highest

Test SCS as specified in Table 5.3.5-1

Lowest, Highest

Test Parameters
Test | Freq | ChBw SCS Downlink Uplink Configuration
ID Configuration
N/A for RB allocation (NOTE 1)
Maximum
Power .
Default | Default Reduction Modulation SCS 60 kHz SCS 120 kHz
(MPR) test
case
1 Low CP-OFDM 64 QAM Outer 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@NRs-7

ULFPTx_Model.

NOTE 1: The specific configuration of each RF allocation is defined in Table 6.1-2.
NOTE 2: Test IDs 1 ~ 6 with CP-OFDM modulation are not needed if PDCCH DCI format 0_1 indicates

Table 6.2D.2.4.1-8: Test Configuration Table for ULFPTx (Power Class 1, 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
subclause 4.3.1
Test Channel Bandwidths as specified in TS Lowest and Highest supported channel bandwidth that < 200 MHz
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
N/A for RB allocation (NOTE 1)
Maximum
Power ;
Default | Default Reduction Modulation SCS 60 kHz SCS 120 kHz
(MPR) test
case
1 Low DFT-s-OFDM PI/2 16@0 8@0
BPSK
2 H