ETSITS 138 521-4 vi15.1.0 o19-07)

TECHNICAL SPECIFICATION

5G;
NR;
User Equipment (UE) conformance specification;
Radio transmission and reception;
Part 4: Performance
(3GPP TS 38.521-4 version 15.1.0 Release 15)

H056

A GLOBAL INITIATIVE



3GPP TS 38.521-4 version 15.1.0 Release 15 1 ETSI TS 138 521-4 V15.1.0 (2019-07)

Reference
RTS/TSGR-0538521-4vf10

Keywords
5G

ETSI

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

Tel.: +334 9294 42 00 Fax: +33 493 65 47 16

Siret N° 348 623 562 00017 - NAF 742 C
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° 7803/88

Important notice

The present document can be downloaded from:
http://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

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 2019.
All rights reserved.

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.
oneM2M™ |ogo is a trademark 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.

ETSI


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

3GPP TS 38.521-4 version 15.1.0 Release 15 2 ETSI TS 138 521-4 V15.1.0 (2019-07)

Intellectual Property Rights

Essential patents

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

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI 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.

Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found under http://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 alowed in ETSI deliverables except when used in direct citation.

ETSI


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

3GPP TS 38.521-4 version 15.1.0 Release 15 3 ETSI TS 138 521-4 V15.1.0 (2019-07)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
LB INOLICE ...t b bt e e h e st b e e b e bt nE e R e e e e et b e bt R e b e e et e e e neebeen e e ns 2
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 2
0= 11V o PSPPSR 10
1 o0 o< TP PR PSPPI 11
2 REFEIBINCES ...ttt b e bbb e b et e e et e Rt e bt b e bt s e e et et et et e nnenr e b es 11
3 Definition of terms, symbols and abbreviations.............ccceeciiiceicecece e 12
31 1= £ 0P ST PSPPSR 12
3.2 Y 1210 SRS 12
3.3 ADDIBVIBLIONS ...ttt bbbt bt e et e se e bt sh e b e e h e e ae e s e e ne e b e sReeh e e ae e b e b e e Eeebeeaeen e e e nne e 12
4 LT 0T - | SRS 14
4.1 Rel ationship between minimum requirements and test reqUireMENtS ..........ccooerirereenereeenee s 14
4.2 Applicability of MiniMUM FEQUIFEIMENTS .......ciuiiieiitereeierie ettt sttt se b b e b e e ebe e neenea 14
4.3 Specification SUFfiX INFOMMBLTON. ........ciiiiirieie bbb et sb e e 14
4.4 (ol gTe (Boi =0 W =0 [UT1 =0T 1SR 14
44.1 L L= (0= 00 | S 15
4.4.2 IS N 0 L= T T o] o SO PPN 15
4.4.3 N oo SO STS 15
444 B S ettt bR e Rt R e Rt R e Rt Eese oAt e Ee e oAt e Ee e e Rt e Eeeee Rt e EeeRe Rt Eenee e e bente e etentenene 15
45 0 (= e o o (U = 00T 01 15
451 REFEIENCE POINE ...ttt et et b e et b e h e b e s e e bt b e s e e bt e b e se e st e b e se et ebe s b et eb e b e 16
452 IS Lo oo o PR 16
453 N [0 o TP UR PR PR 16
4531 0100 1 1 o o PR 16
4532 Noc for NR operating bandS in FR2...........oociiiiiir et 17
4533 Derivation of Noc values for NR operating bandsin FR2 ... 17
454 F N 0101 L= o) = 1 V7 SRS 17
4.6 Test coverage across 5G NR architeCture OPLIONS.........cocviciiiereese e e sree e 18
5 Demodulation performance requirements (Conducted reqUiremMeNts) ...........cooerererereeneeieeiesiesesesnene 18
51 LT 0T PSSR 18
511 APPlCADIItY O FEQUITEMENTS ...ttt s b et b e e 18
5111 LT 07 S PRRRRSTSR 18
51.1.2 Applicability of requirements for different number of RX antenna ports........ccccceveeeevenenieeierenennenn 19
5113 Applicability of requirements for optional UE capabilities............coeireierineineneseee e 19
52 PDSCH demodulation FEQUITEIMIENES .........ceitireeeriireeiestesses st st ss e s b s s ss e s e e st s se s sbessenesneseenennas 19
521 R = o TUTT = 00T CY Y 0 ) P 22
5.2.2 P G L= (U T (=111 ] £ 22
5221 D TP 22
52211 2Rx FDD FR1 PDSCH mapping Type A PerfOrmance...........ccvecveceneesieeseeseesiesceesee e se e eeeens 22
522111 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline receiver

fOr BOth SA @NA INSA ...ttt et ee e s re e ene e e eneas 24
52211 2 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIM O with enhanced

receiver type X for both SA @and NSA ... e 26
52212 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance.......27
522121 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH

performance - 2x2 MIMO with baseline receiver for both SA and NSA ... 28
52214 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance............cccccveuvene 30
522140 Minimum conformanCe reQUIFEMENTS.........cioveieeieeeeeeseeseete e e s e see e e e e sreeseeeeesseesreesreensens 30
52214 1 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2

MIMO with baseline receiver for both SA and NSA ... 31
5222 15 SRS 34
52221 2Rx TDD FR1 PDSCH mapping Type A PerformancCe..........ccvecueeeeeiesieenieeesiesee e seesseenseeneens 34
522210 Minimum conformanCe reQUITEMENTS.........co.ureeririeiriereese et 34

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 4 ETSI TS 138 521-4 V15.1.0 (2019-07)

522211 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline

receiver for Both SA @A NSA ... e 36
52221 2 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with enhanced

receiver type X for both SA @and NSA ... e 39
52222 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH performance......40
52222 1 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH

performance - 2x2 MIMO with baseline receiver for both SA and NSA .........cccooovevvecenen, 40
523 ZL G €= o (U1 1= .11 OSSP 44
5231 DDttt R R R R R R R e R R R Rt R R R Rt n R n s a4
52311 4Rx FDD FR1 PDSCH mapping Type A PerformManCe.........ccccveierierieseeseeseesieesee e seeseeseeeneens 44
523111 4Rx FDD FR1 PDSCH mapping Type A performance - 2x4 MIMO with baseline receiver

fOr BOth SA @NA INSA ...ttt e et e e e saeeneene e e eneas 46
523112 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with baseline receiver

fOr BOth SA @NA INSA ...ttt et et et e s te e ene e e eneas 48
523113 S ettt bt e bR AR £ b e A e A SRt A eA e e A e Rt E ek e e b e Rt et ber e e Eene e erene 49
523114 4Rx TDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced

receiver type X for both SA and NSA ... s 49
52314 4Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance.............ccceveneen. 50
523140 Minimum conformanCe reQUIFEMENTS.........cicveieereeie e e e eestee e ee e e e sreesreesee e e sseesseesreensens 50
52314 1 4Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x4

MIMO with baseline receiver for both SA and NSA ... 51
5232 TDD ettt bbb R R R R R AR R R bR e Rt R Rt e e r et neerene e 52
52321 4Rx TDD FR1 PDSCH mapping Type A PerforManCe.........ccoeirireerereeenieseee et 52
523211 4Rx FDD FR1 PDSCH mapping Type A performance - 2x4 MIMO with baseline receiver

fOr BOth SA @NA INSA ...ttt ettt e s eesaeste e ene e e eneas 54
523212 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with baseline receiver

fOr BOth SA @NA INSA ...ttt ettt e s eesaeste e ene e e eneas 57
523214 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced

receiver type X for both SA and NSA ... 58
53 PDCCH demodulation rEQUITEIMENES. ........ciieeieeieeseeie e etestaesee s e esteestesaesseesseesseenseessesssessessseessessesnsesnensnes 59
531 By 1= o 0T = 017 (S 61
5.3.2 B G L= (U T (=111 ] £ 61
5321 DDttt R R R R e R R e R R R Rt R Rt R bt n R n s 61
53211 2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA ... 61
53212 2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA ... 64
5322 LI 5 2SSOSR 67
53221 2Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA ... 67
53222 2Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA ........ccccoeininenninieen 70
533 ARX TEOUITEIMENES ... c.eeteteeeeterteeet sttt ettt e bt b et et e s b e e e bt b e e eb e b e s eb e e b e e eb e b e ae e st eb e e ese e bt e eseebeneeneebennennens 73
5331 DDttt R R R R R R R e R R R Rt R R R Rt n R n s 73
53311 4Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA .......cccceeveiiecece e, 74
53312 4Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA .......cccceeveviccececeeen, 77
5332 TDD ettt h R R R R R R R AR R R bRt e Rt R Rt e r et rene e 80
53321 4Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA ........cccevvecvecevce e, 8l
5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA ........ccceevevvecevieveeen, 84
54 PBCH demodul@tion FEQUITEMENTS. ........o ettt ettt se e sb et e e sb s b s b et e e b s e ens 87
55 Sustained downlink data rate provided by [OWEr [aYEN'S ... e 87
551 FR1 Sustained downlink data rate performance for SINgle Carrier........ccoovievrenerneneeeeee e 87
6 CSl reporting requirements (Conducted reqUIreMENES) .......cc.cieeeeieeieere et ens 97
6.1 LCTS 1= - PSSP PR S 97
6.1.1 ApPPlicability Of FEQUITEIMENTS .......iciecie et e sttt e et e sreesreesaeenseeneeeneeenaesnannneeseees 97
6.1.2 COMMON tESE PAIAIMELEI'S ...c.vii ittt sttt e st st e st st e st e s be e st e e e be e e beeebe e e beeebeesabeeenbeeenbeeensenenes 97
6.2 Reporting of Channel Quality INdicator (CQI)......uvieeiieiiee ettt sra e e raennees 100
6.2.1 IRX reqUIrEMENES (VOI0) ..euveiieieeieeseee et sttt s e e e e sae e ae et e esaesneesse e seesteensesneesnnesaeesneenseensenns 100
6.2.2 2RX TEOUITEIMENTS....c ettt ettt sttt sttt et s e et b e s e et eb e s b e st b e s e et e b e s e e st b e s b e st eb e st et eb e st e e ebe b e 100
6.2.2.1 05 OSSR 100
62211 CQI reporting definition under AWGN CONAItIONS........ccoerviieiriiieireeeeseeee s 100
622111 2Rx FDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA ........ 100
6.2.2.1.2 CQI reporting under fading CONAItIONS...........coiiieiriieiree s 105
6.22.121 2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for both SA and

N S ettt R R R R R R e R R Rt R Rt e ner e n s 105

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 5 ETSI TS 138 521-4 V15.1.0 (2019-07)

6.2.2.122 2Rx FDD FR1 periodic subband CQI reporting under fading conditions for both SA and

N IS PP 113
6.2.2.2 15 2SS 120
6.2221 CQI Reporting definition under AWGN CONTItIONS.......c.coirieiriincirieireeeesesee s 120
622211 2Rx TDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA ........ 120
6.2.2.2.2 Wideband CQI reporting under fading CoNditioNnS .............ccoeierieiieiiece s 124
6.2.2.2.2.1 2Rx TDD FR1 periodic wideband CQI reporting under fading conditions for both SA and

N S A ettt R R R R R R R Rt R R n s 124
6.2.2.2.2.2 2Rx TDD FR1 periodic subband CQI reporting under fading conditions for both SA and

N S A ettt R R R R e R R Rt b R ner e n s 129
6.2.3 ARX TEOUITEIMIENES ...ttt ittt et st etess et et e see e ebese e e et e ss et ebesee e ebesaeseebesE e e ebesb e e ebesb e e ebesbe e ebeebeneeneabeneeneas 134
6.2.3.1 [ 1 I PP PR PPPPP 134
6.2.3.2 15 2SS 134
6.3 Reporting of Precoding Matrix INdiCator (PM1)........c.coiiiiiiieiiieeniereie ettt 134
6.3.1 IRX requUIreMENtS (W 0IM) .....oeeueriiieeireieeerte ettt bbb 134
6.3.2 2RX TEOUITEIMENTS.... ettt sttt sttt sttt ek st b e s e et b s e et b sb et e bt se e st e b e s e e st eb e st et eb e s b e e ebe b e 134
6.3.2.1 FDD ettt R R R R R R R R Rt R Rt R Rt n b s 134
6.3.2.1.1 2RX FDD FR1 Single PMI With ATX TYPE | ..cucuviiiiiiriereirinieeseee et 134
632111 2Rx FDD FR1 Single PM1 with 4Tx Type | — SinglePanel codebook for both SA and

N S A ettt E R R R R e R R R R R e R b s 134
6.3.2.1.2 2Rx FDD FR1 Single PMI with 8Tx Type | — SinglePanel codebook for both SA and NSA....... 138
6.3.2.2 TDD et E R R AR R R R R e R Rt R R R r e n e 142
6.3.22.1 2Rx TDD FR1 Single PMI with 4Tx Typel - SinglePanel codebook for both SA and NSA ....... 142
6.3.3 ARX TEOUITEIMIENES ......eeve ettt sttt sttt se ettt se et et e se e e ebess e e ebese e e ebesae e ebesE e e eb e s b e e ebesh e e ebesbe e ebeebeseenenbeneeneas 144
6.3.3.1 [ 1 I PP PR PP PPPP 144
6.3.3.1.1 Single PMI with 4TX Typel-SinglePanel Codebook— SinglePanel codebook for both SA and

N S SRR 144
6.3.3.1.2 Single PMI with 8TX Typel-SinglePanel Codebook— SinglePanel codebook for both SA and
N S ettt E R R R R R R e Rt R R Rt e b e n e 149

6.3.3.2 TDD ettt E R R R R R R R R R bRt R Rt r e n e 154
6.3.3.2.1 4Rx TDD FR1 Single PMI with 4Tx Typel - SinglePanel codebook for both SA and NSA ....... 154
6.3.3.2.2 4Rx TDD FR1 Single PMI with 8Tx Typel - SinglePanel codebook for both SA and NSA ....... 159
6.4 Reporting of RaNK INAICALON (RI) .....ecveeiieieeie et te e te e e sreesreenaeenseensessaesneesnaesnnas 164
6.4.1 IRX reqUIreMENtS (W OI) .....eeeuereiieeireieeiest ettt et b e b e 164
6.4.2 2RX TEOUITEIMENTS.... ettt sttt b et b e et b e et b e s e et b s b e st b se et e bt sb e st e b e s b e st eb e s e eneebesbe e ebe b e e 164
6.4.2.1 [ 1 I PP PR PPPP 164
6.4.2.2 TIDD et bbb et e Rt R e e e Re e Re e e Re e e beeeaE e e saEeeanneeaneennreeeneenanes 164
64221 2Rx TDD FR1 RI reporting for both SA and NSA ... 164
6.4.3 ARX TEOUITEIMIENES ...ttt ittt st et sttt st et et st et et se et et e se et ebesa e e ebesa e e ebesE e e ebesb e e ebesb e e ebesbe e ebeebeneenenbeneeneas 168
6.4.3.1 FDD ettt R R R R R R R R R R Rt R Rt n b ren s 168
6.4.3.2 TDD ettt R R R AR R R R R R R Rt R e r et n e 168
6.432_1 4Rx TDD FR1 RI reporting for both SA and NSA ..o 168
7 Demodul ation performance requirements (Radiated reqUIiremMents) ..........coeverererereieeiesesesenene 173
7.1 LT 0T SRR 173
711 APPlICADIItY O FEQUITEMENTS ......eitiieeiietereeeet ettt b et b et b e se e ens 173
7111 LT 0T 173
7112 Applicability of requirements for different number of RX antenna ports..........ccccveneverenennenienen 173
7113 Applicability of requirements for optional UE capabilities............ccoeveiieiiininnineneeeceee 174
7.2 PDSCH demodulation FEQUITEIMENES ........c.veiierie e e seesteeseete e see e e teetessaessaesseesaeesseenseeneesnsesseesseessassanns 174
721 IRX reqUIrEMENES (VOI0) ..euveiieieeieeseee et sttt s e e e e sae e ae et e esaesneesse e seesteensesneesnnesaeesneenseensenns 179
7.2.2 W G 1= (U T (=101 1 £ TS 179
7221 FDD (VOI0) .ttt bbbt b et d et e bRt e bR bt e r s 179
7222 TDD ettt E R R R R R R R R R bRt R Rt r e n e 179
72221 2Rx TDD FR2 PDSCH mapping Type A performancCe..........ccceveeveeceeeceeneeseeseeseee e see e 179
722211 2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline

receiver fOr SA N0 NSA ...ttt ee e e ene e eneas 181
722212 2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with enhanced type

X recalVer fOr SA anNA NSA ...ttt et b e e ae e e e s 183
7.3 PDCCH demodul atiOn FEQUITEIMIENES. ........cueiuiiererteietestereete st et st et sbeseese st seebesbeseebesbeseesesbeseebesseneebesbeseeneas 184
731 LRX TOOUITEIMENES. ...ttt ettt ettt b bbbt a bbb e b b e e bt b e e e bt b e bt e b e e et eb et et ebe b e 187
7.3.2 W G 1= (U T (= 101= £ SR 187

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 6 ETSI TS 138 521-4 V15.1.0 (2019-07)

7321 L 15 I3 SRR 187
7.3.2.2 5 R 187
73221 2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA .........cccoveriincnenene, 187
73222 2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA .........cccoviniincnenene, 189
74 PBCH demodulation FEQUITEMENES. ........c ittt sttt sttt bbb se et bese b b e et b eebesbe e ebesbeneeneas 192
75 Sustained downlink data rate provided Dy [OWEr |QYEr'S.........cccvueieeiieieece e 192
8 CSl reporting requirements (Radiated reqUIrEMENLS)..........coeveeeirerene e 192
8.1 LT 1 = SOOI 192
811 APPlCADIItY O FEQUITEMENTS ......eitieeieetereeeet ettt b e b et b et b e se e ens 192
812 COMMON tESE PAIAIMELEL'S ......c.eereieieiereeiee ettt bt bt sr e s e s b sr e b e s e e e e sr e s e nresreereeanennenneas 192
8.2 Reporting of Channel Quality INdiCator (CQI).......ooveiiirieiieeeieeet ettt 195
821 LRX TOOUITEIMENES....cuetteeeterteeeterte ettt ettt b e h bbb e bt bbb e et b et bt b e e et e b e b e e b b e 195
822 2RX TEOUITEIMENTS....c ettt sttt sttt b e et b e et b e e et b e s b et b s e e st e b e s b e st e b e s e e st eb e s e et ebenbe e ebe b e 195
8221 L 15 I3 P 195
8.2.2.2 LI5S 195
8.3 Reporting of Precoding MatriX INAiCAOr (PM1)......ccviiieiieiecieee e sae e snae e snaesnees 195
831 IRX reqUIrEMENES (VOI0) ..euveiieieeieeseee et sttt s e e e e sae e ae et e esaesneesse e seesteensesneesnnesaeesneenseensenns 195
8.3.2 W G 1= [N T (=101 1 £ SRS 195
8321 [ 3 TSSOSO 195
8.3.2.2 LI5S 195
8.4 Reporting of RaNK INAICAION (RI) .....eiviiieiiieiieiet ettt st sr e b bbb srenea 195
84.1 LRX TOOUITEIMENES. ...ttt ettt ettt b e h bbb bt b e e bt b e e e bt e b e e bt e b et et eb et e ebe b e 195
842 2RX TEOUITEIMENTS....c ettt ettt sttt sttt et s e et b e s e et eb e s b e st b e s e et e b e s e e st b e s b e st eb e st et eb e st e e ebe b e 195
8.4.21 L 15 I3 RSP 195
8.4.2.2 5 R 195
9 Demodul ation performance requirements for iNterWOrking...........coovevereveneneneseeesesese e 195
9.1 LT 1 = SOOI 195
9.1.1 Applicability Of FEQUITEMENTS ........cciieieee ettt e e et e st e et e e teentesseesaeesneesseenseensenns 196
9.2 RV oo OSSO 196
9.2A PDSCH DemOdUlEtion FOr CA ...ttt st ee e st et e e e ne e aesaeseeseesneeneeneaneeses 196
9.2A.1 NR CA between FRL @NA FR2.........o ettt st e e e 196
9.2B PDSCH Demodulation fOr DC ........coeeieiee ettt ettt ae e enee e enaeseesseseesneeneeeaneeses 196
9.2B.1 L NI OSSPSR 196
9.2B.1.1 EN-DC WIthIN FRL ...ttt ettt e be e e s ae e eaeasbeebeesbe e beereenneenneenns 196
9.2B.1.2 EN-DCincluding FR2 NR Carfier ONlY......cccvccuveiieiieiesiesecse ettt ss et 196
9.2B.1.3 EN-DC including FRL and FR2 NR CATIES........ccueiierieeieeieseeseeseesieesae e saesseesseesseesessesnaesnessnes 196
9.2B.2 NR DC between FRL @NG FR2.........coiiiriieesee ettt et et 197
9.3 RV oo SOOI 197
9.3A PDCCH DemOUIBLTION FOr CA ... .ottt ettt e bbbt e e e b sb e besaeene e e e e e 197
9.3A.1 NR CA between FRL @GN FR2.........ccooiirieesee ettt 197
9.3B PDCCH Demodulation fOr DC........coieieeeiese ettt e e ee e besseese e e eneeseeseeseesneeseeeaneeses 197
9.3B.1 L NI OSSPSR 197
9.3B.1.1 EN-DC WIthIN FRL ..ottt s sttt be e s e e saeasbeebeeste e beereenneenneenns 197
9.3B.1.2 EN-DC including FR2 NR CaITIEN ONIY......coueiiiirieiiiiiieesie sttt 197
9.3B.1.3 EN-DC including FR1 and FR2 NR CAITIEIS......c.ccoiiirieiiierieesieseee ettt 197
9.3B.2 NR DC betWween FRL @NA FRZ..........ooi ettt et ettt et besate s e saeesaeesaeenbeenreens 197
9.4 RV oo OSSO 197
9.4A I (= i o O SRS 197
9.4B T (== o I TSRS 198
9.4B.1 I OSSPSR 198
94B.1.1 Sustained downlink data rate performance for EN-DC Within FRL...........cccooevieeviievi e, 198
10  CSl reporting requirements for iNtENWOIKING ........oovveerere et ens 208
101 LT 0T SRR 208
10.11 APPlCADIItY OF FEQUITEMENTS ......eitieeeietereeeet ettt bbb bbbt b bbb ens 208
10.2 RV 0o SRS 209
10.2A Reporting of Channel Quality Indicator (CQI) fOr CA.....uoi et 209
10.2B Reporting of Channel Quality Indicator (CQI) fOr DC........oiiiiieeieeee e 209
10.2B.1 EIN-DC .ttt R £t R R et AR R Rt R e bR R et Rt be b et benbe e be b ene 209
10.2B.1.1 EN-DC WIthiN FRL ..ottt sttt st sttt sttt besbe st e nesbeste e ebesbenens 209
10.2B.1.2 EN-DCincluding FR2 NR CATIEN ........ceiieii et eieestees e eee e s s saeesassae e e sseesteenteentesseensesneeenes 209

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 7 ETSI TS 138 521-4 V15.1.0 (2019-07)

10.2B.1.3 EN-DC including FR1 and FR2 NR CAITIEIS.........cciiirieirierieesie ettt sttt 209
10.2B.2 NR DC betWeenN FRL @NG FR2........c. ettt ettt ettt e e e e s s ettt e s s te e e s snaneassenaeeeean 209
10.3A Reporting of Precoding Matrix Indicator (PM1) fOr CA.......ocociiiieiiiieireeeseeeeree s 209
10.3B Reporting of Precoding Matrix Indicator (PMI1) fOr DC.........ccuiiiieiiiieiiieeerieeeeseeee e 209
10.3B.1 o VLT OR 209
10.3B.1.1 L NN B T ORTE { aTT a1 209
10.3B.1.2 EN-DCincluding FR2 NR CAITIEN ........eeiieiieiecteeeestee e e e e sae e s sae e eee e e sseesteenteenseeseansnsneeenes 209
10.3B.1.3 EN-DC including FRL and FR2 NR CATIES.......c.ccuiiierieeieeieseesieeseesieeste e see e sseesse e sessesneesnessnes 210
10.3B.2 NR DC betWeen FRL ANA FR2.........oooiiiiee ettt sttt s s sb s s saas s bessbes s bassbaassabessnbesan 210
10.4A Reporting of Rank INAICator (RI) fOr CA .......oe ettt re e enaesnaesraennees 210
10.4B Reporting of Rank INdicator (RI) fOF DC........oiiiiiiiiieerieeeeses e 210
10.4B.1 =t I3 R 210
10.4B.1.1 EN-DC WITNIN FRIL ...ttt e ettt s e e e e st e e e s e at e e e staeasssabeeeseasteeessssnassssraeesan 210
104B.1.2 EN-DC including FR2 NR CaBITIEN ......c..eiiiiieiite ettt sttt sttt bbb sn e 210
10.4B.1.3 EN-DC including FR1 and FR2 NR CAITIEIS.........couiirieiierieisie ettt 210
10.4B.2 NR DC betWeenN FRL @NG FR2........c ettt ettt e e e s st e e s st e e e s snaneesseraneeean 210
Annex A (normative): M easur eMENt CRANNEIS ... 211
YN R €10 1< - | IR PRTRR 211
A.ll QLI 0 10T 01U e = 1o S 211
A.l12 TDD UL-DL PatterNS fOr FRL........cci ittt et e ettt e et e e s e e s tesaeete e e enaestesrestesneeneeneenes 211
A.13 TDD UL-DL PatterNS fOr FR2........cciiicieicesieie sttt et sttt e et s testesaeeteeneenaestesrestesneenaennenes 213
A.2 UL Reference measurement ChaNNEIS.........ooo ittt be e s br e s 215
A21 (1< 0= =) IR 215
A.22 Reference measurement ChaNNEISTOr FDD .......ooooiuiiiiieie ettt et e e e s eae e s e s te e e s ssaeeesssabneeean 216
A221 RMC for Sustained dOWNITNK DBEATAEE. ......cccccuviie ettt et e e s e e e e s s e e e s eaaessereeessesbeeeean 216
A2211 CP-OFDM B4QAM ...ttt sttt e st e st e s te e s e e s tee s beeeseeeate e e seesabeeeaseeenteeeaneeesnteeanseesnres 216
A.2.3 Reference measurement ChanNEISTOr TDD .......oii ittt s s e e s s e e s e s e e s e saeee s s sabeeeean 218
A.23.1 RMC for Sustained dOWNITNK QatATate........ccooviiiieeie ittt e e s e srbe e s ebae s e sarreessenbeeeean 218
A.2311 (1@ 11 5T T 218
A.3 DL reference measuremMeNnt ChaNNEIS .........ooeiieiii ittt e s e s s s ba e e s s sbee e s eanes 219
A3.1 (1< 01< =) IR 219
A3.2 Reference measurement channels for PDSCH performance requiremMents .........ccoeeeeereenereesesieeseseeennes 219
A321 DD .ttt et e e et e e et ee—eeet—eeeeeeeteeeaeeea et eeeesa et eaeesaeeeareeeaeeeerreesraneaieneias 220
A3211 Reference measurement channelSfor SCS IS KHZ FRL ......oeeeieiieiieeeeeee e 220
A.3.2.12 Reference measurement channelSfor SCS 30 KHZ FRL ......oeevieiieiie et 226
A.3.22 B 1 5 227
A3.221 Reference measurement channels for SCS 15 kHz FR1 (V0Id).....cccocvevviiivieneeseeece e 227
A.3.2.2.2 Reference measurement channelSfor SCS30 KHZ FRIL .....oooeeeieiiiiie et 227
A.3.2.2.3 Reference measurement channels for SCS 60 kHz FR1 (V0id).......cccvevviiiiieniereee e 235
A.3.224 Reference measurement channelSfor SCS B0 KHZ FR2 .......oueeeiiiviie et 235
A.3.2.25 Reference measurement channels for SCS 120 KHZ FR2 .......eeeeiieeieeeeeee e 236
A.3.2_1 Reference measurement channelsfor Sustained downlink data rate performance requirements................... 244
A32 11 [ 15 115 244
A32.111 Reference measurement channelsfor SCS 15 KHZ FRIL ........ccoiiiiiiiiiieeeeee e 244
I B2 o o OO 246
A32.121 Reference measurement channelsfor SCS30 KHZ FRIL ........coooiiiiiieiieeeeee e 246
A.33 Reference measurement channels for PDCCH performance requiremMents.........ooeevereeenereeeseseeeseseeennes 249
A.331 [ 10 I 249
A.3.3.11 Reference measurement channelSfor SCS IS5 KHZ FRIL .....ooeeeieiiieie e 249
A.3.3.1.2 Reference measurement channelSfor SCS30 KHZ FRIL .....oooeeeiiiiiiie et 249
A.3.3.2 B 1 5 250
A.3.3.21 Reference measurement channelSfor SCS IS5 KHZ FRIL .....oooeeeiiiieiie et 250
A.3.3.2.2 Reference measurement channelSfor SCS30 KHZ FRIL ......eeeieiieiie et 251
A.3.3.2.3 Reference measurement channels for SCS 60 KHz FRL (V0id).......ccoiieerinieieninecneeesese e 251
A3324 Reference measurement channels for SCS 60 KHz FR2 (V0id).......cccoiiveerineiinineneeeseseeeieee 251
A.3.3.25 Reference measurement channels for SCS 120 KHZ FR2 ........ooeieeieeceeee e 251
A.4  CSl reference measuremMent ChanNElS.........c.ooo i e s be s sbee e 252
A.5 OFDMA Channel Noise Generator (OCNG) ........cccierierierieiieieniesesre st e 253

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 8 ETSI TS 138 521-4 V15.1.0 (2019-07)

A51 OCNG PaterNS FOF FDD ......oiuiiieie ettt sttt e st e teseeebesaeeseesee e eeensesesaesaeeneeneenseseens 253
A511 OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused RES...........ccocovoiveiinenieneiereenens 253
A5.2 (O @ N (R 1= 1 0153 o I 5 USRS 254
Ab521 OCNG TDD pattern 1: Generic OCNG TDD Pattern for al unused RES..........ccocoeoviiiniincienerenens 254
Annex B (normative): Propagation CONAITIONS..........coiiirerierieeeeeee e 255
B.1 Static propagation CONITION...........ceiiieeie ettt e st e ere e e e e e s reeaesreenes 255
B.1.1 UE RECEIVEN WIth 2RX ..ottt ettt 255
B.1.2 UE RECEIVEN WIth ARX ...ttt bbbt 255
B.2 Multi-path fading propagation CONAITIONS..........cccciriiiririniesiesi e 256
B.2.1 DEIAY PrOFIES ...ttt bt b bbb bttt b bR bR e R et b b a e ens 256
B.2.11 Delay Profil@SfOr FRL ........coiiiiiieiieieent et bbbt b et st 257
B.2.1.2 Del@y Profil@SfOr FRZ ........c.oiiiiiieieee bbbt b et b et b e 258
B.2.2 Combinations of channel MOdEl PArAMELENS ..o 259
B.2.3 MIMO Channel Correlation MELHCES .......cceieeireeieere ettt sttt e e seesaeseesresbesneeseeeaneeees 260
B.23.1 MIMO Correlation Matrices using Uniform Linear Array (ULA) ..o 260
B.2311 Definition of MIMO Correlation MatIiCES........cueiuiriirieririireeieie et 260
B.2.3.1.2 MIMO Correlation Matrices at High, Medium and LOW LeVel .........c.ccveeeviecicciecce e 262
B.2.3.2 MIMO Correlation Matrices using Cross Polarized Antennas (X-pol) ......cccovveeveerienneerenie e seesie e 265
B.2.3.2.1 Definition of MIMO Correlation Matrices using cross polarized antennas............ccoccvveeveeeveeseenneenn, 266
B.2.3.2.2 MIMO Correlation Matrices using Cross polarized antennas............cccveuereereerieesieeiesee e see e 267
B.2.3.2.3 BEam SLEEITNG BPPIOBCN ... ...ttt bbbt b et b e bbb 269
B.24 Two-tap propagation conditions fOr COQI TESES .......cuiiiiireere e 270
B.3  High Speed Train SCENAMIO......c.oiueiie ettt s e sttt s resae e be s teeae e beereeeesreeneesreenes 270
B.4 Beamforming MOGEL ..ottt sttt et st e e te s ae e ae e besreeanesresneennas 270
B.4.1 Generic beamforming MOUEL ..........cci i s s te et e et e saeesreesreesseesteeeeenneenes 270
Annex C (normative): Downlink physical channels...........ccooeoiieiiiecce e, 272
C.0 DOWNINK SIGNEL TBVEIS.........oeeeee et bbbt nb e n e nr e n e 272
Co01 FR1 Downlink Signal Levels (CONAUCLE) ..........cceiiiiieiie ettt e nnees 272
C.0.2 FR2 Downlink Signal Levels (Radi@ted).........cccoviiiririeiierieerieseeesee e 272
LSt R [ | o OSSR 273
C.Ll FRLSBIUD oottt eees et s et s s s s s s s st een s s e s s s s 273
Cl12 FFRZ SBLUD ...ttt bbb bR R R R R R R R R Rt n R ren s 275
O3 ©e 1= ot o) o SR SPRN 277
c21 FR1 Measurement of Performance CharaCteriStiCS.........coovireriiinerieieseeese et 277
C.22 FR2 Measurement of Performance CharaCteriStiCS.........ooouiireriririeeiee sttt e 277
Annex D (normative): E-UTRA link setup configfor NSA testing........ccccovveveevevicceseceece e 278
D 2O T = o= o RS 278
DR R S U I T (=S = =1 1 (= ST 278
D.2  E-UTRA CONfIQUIBLION. ......ccueeiieiticieiti st eite ettt sttt sreeeeste s e e ssesteeaeesbesreetesaeeseesbesbeennessesneenns 280
D.3 E-UTRA link common physical Channel SEtUD ..........cocviiririiieeeieees s 281
D4 E-UTRA POWES [EVEL ... ..ottt bbbt b b s e b ne e 281
D.4.1 E-UTRA power [eVel (CONAUCTE).......cc.oeiiiiiiietiiteietesieree sttt st sne e 281
D.4.2 E-UTRA power [eVel (radi@ted) ..........coerieeieieiieterieeee sttt s sne e 281
Annex E (normative): Environmental CONAItiONS.........cocviiiiiiriieieeeeese s 282
Annex F (normative): M easurement uncertainties and test tolerances..........c.ccceeeeveineinenenee, 283
F.1 Measurement uncertainties and test toleranCces for FRIL...........covireieininiencne s 283
F.1.1 Acceptable uncertainty of test SyStem (NOMMELIVE) .......ccoieirerieineree e 283
F111 Measurement Of tESE ENVIFONMIENTS .........ooiiiie ettt b ae e e e e saesbesaeene e e eneeees 283
F.1.12 M easurement of Demod Performance reQUITEMENES..........cvecveeeeiieeseese e ee e see e e e e sreeneens 283

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 9 ETSI TS 138 521-4 V15.1.0 (2019-07)

F.1.1.3 Measurement of Channel State INformation rePOIiNG..........coereererieereeese e 288
F.1.2 Interpretation of measurement reSUltS (NOMMBLIVE).........coueeririeiieirieeeie et 289
F.1.3 Test Tolerance and Derivation of Test Requirements (infOrmative) ...........coeeveeneneienenciesenee e 289
F.1.31 Measurement Of tESE ENVIFONMENTS .........ooiiiiie ettt st re s e e et e saesbesaeene e e eneees 290
F.1.3.2 Measurement of Demod Performance reqUIrEMENES...........ocieeeererieerieieesee e 290
F.1.3.3 Measurement of Channel State INformation rePOrting.........ccovecvieeeeieriee e 293
Annex G (normative): StatistiCal TESING...ccoviivieeeieceece e et 294
G.1 Statistical testing of Performance Requirements with throughput ............ccccoeveeveieeceve e, 294
G.l1 GENMETAL ...ttt E R R R R R R R R AR R R Rt R Rt R bt n e r s 294
G.l2 V=T o N pTo Mg o NTe o] o8Ik (o= o o g = o S 294
G.13 TS o 0 T (=S S 295
G.14 L S o= LN T 0 S 295
G.15 YT TH o 0 T = o =PRSS 295
G.2 Theory to derive the numbers for statistical testing (iNfOrmative) ...........cocvoevirevenenenereeeseeenens 306
Gz21 EITOF REIIO (ER) ...ttt ettt et b et b e et b e bt b e e et b e s e et eb e s e et eb e eb e e ebesbeneeneebeneeneas 306
G.2.2 QLIS DT T o TSP TP PSPPSR 306
G.23 CONTIABNCE TEVEL ...ttt et r et n et r e 306
G.24 Introduction: Supplier Risk VErsus CUSIOMES RISK .......ccccveriieiiieiesiesieseesieesesseeseesesseesse e eeessaesseessaesnees 306
G.25 Supplier Risk VErsUS CUSIOMES RISK ......ccueiieiieieesieesie et eeseses e ste e steesae e ssa e s e ste e be e teentesseesseenseenseenenenns 307
G.26 Introduction: Standard test versus early deCiSION CONCEPL..........ceveeierieieeseeseesteeree e e e e e e e eee e sraesnees 307
G.2.7 Standard test versus early deCiSION CONCEPL .......ooveiiiriiirirei sttt b e n e 308
G.28 SEECTIVITY ..ttt h e h bbb bt bR R R R e R bR bRt R Rt b bbb e 308
G.29 DESIGN Of TNETESE ...ttt b e e b e e b e bbb et sb e e bt b nn e 309
G.210 Simulation to derivethe passfail HMItS ... e 310
Annex H (infor mative): Test Procedurefor FR2 Demod TeSting......ccceoveveeeenenencsieseeseseeseeeees 312
Annex | (informative): ChangE NISLONY ..o s 317
[ T (PSPPSR 321

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 10 ETSI TS 138 521-4 V15.1.0 (2019-07)

Foreword

This Technical Specification has been produced by the 3 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 4 of amulti-part Technical Specification (TS) covering the New Radio (NR) User
Equipment (UE) conformance specification, which is divided in the following parts:

FFS.
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1 Scope

The present document specifies the measurement procedures for the conformance test of the user equipment (UE) that
contain performance requirements as part of 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 this text, constitute provisions of the present
document.

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

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
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 TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4:
Performance requirements”.

[6] 3GPP TS 38.508-1: “5GS; User Equipment (UE) conformance specification; Part 1: Common test
environment*

[7] 3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 1. Range 1 Standalone”

[8] 3GPP TS 38.521-2: " NR; User Equipment (UE) conformance specification; Radio transmission
and reception; Part 2: Range 2 Standalone”

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

[10] 3GPP TS 38.212: "NR; Multiplexing and channel coding".

[11] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[12] 3GPP TS 38.214: "NR; Physical layer procedures for data’".

[13] 3GPP TS 37.340: "Evolved Universal Terrestrial Radio Access (E-UTRA) and NR; Multi-
connectivity", Stage 2.

[14] 3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities'.

[15] 3GPP TR 38.901.: " Study on channel model for frequencies from 0.5 to 100 GHz".
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[16] 3GPP TS 36.521-1: "E-UTRA; User Equipment (UE) conformance specification; Radio
transmission and reception; Part1: conformance testing"

3 Definition of terms, symbols and abbreviations

3.1 Terms

For the purposes of the present document, the terms 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.

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.

DL BWP: DL bandwidth part as defined in TS 38.213[11].

EN-DC: E-UTRA-NR Dual Connectivity as defined in TS 37.340 [13, Section 4.1.2].
FR1: Frequency range 1 asdefined in TS 38.101-3 [4, Section 5.1].

FR2: Frequency range 2 as defined in TS 38.101-3 [4, Section 5.1].

PDSCH mapping type A or B: A type of PDSCH allocation sent in the RRC message which defines the time domain
allocation of PDSCH DM RS symbols. PDSCH mapping type A is slot based assignment with fixed starting OFDM
symbol with variable length. PDSCH mapping type B is non-d ot based assignment used for configuring min-dots.

SSB: SS/PBCH block as defined in TS 38.211 [9, Section 7.8.3].

3.2 Symbols

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

U Subcarrier spacing configuration as defined in TS 38.211 [9, Section 4.2]
N The power spectral density of a white noise source with average power per RE normalized to the

oc
subcarrier spacing as defined in Section 4.4.3 for conducted requirements and Section 4.5.3 for
radiated regquirements

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].

CA Carrier Aggregation

cC Component Carrier

CCE Control Channel Element
CORESET Control Resource Set

CP Cyclic Prefix

Csl Channel-State Information
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CSI-IM
CSI-RS
cw
cQl
CRC
CRI
DC
DCI
DL
DMRS
EPRE
EN-DC
FR
FRC
HARQ
LI
MAC
MCS
MIB
NR
NSA
OCNG
OFDM
OFDMA
PBCH
Pcell
PDCCH
PDSCH
PMI
PRB
PRG
PSS
PTRS
PUCCH
PUSCH
QCL
RB
RBG
RE
REG
R
RRC
SA
scs
SINR
SNR
ss
SsSB
Sss
TClI
TDM
TTI
uL
VRB

CSl Interference M easurement
CSl Reference Signal

Codeword

Channel Quality Indicator
Cyclic Redundancy Check
CSI-RS Resource I ndicator

Dual Connectivity

Downlink Control Information
Downlink

Demodulation Reference Signal
Energy Per Resource Element
E-UTRA-NR Dual Connectivity
Frequency Range

Fixed Reference Channel

Hybrid Automatic Repeat Request
Layer Indicator

Medium Access Control
Modulation and Coding Scheme
Master Information Block

New Radio

Non-Standalone Operation Mode
OFDMA Channel Noise Generator

Orthogonal Frequency Division Multiplexing
Orthogonal Frequency Division Multiple Access

Physical Broadcast Channel
Primary Cell

Physical Downlink Control Channel
Physical Downlink Shared Channel
Precoding Matrix Indicator

Physical Resource Block

Physical resource block group
Primary Synchronization Signal
Phase Tracking Reference Signal
Physical Uplink Control Channel
Physical Uplink Shared Channel
Quasi Co-location

Resource Block

Resource Block Group

Resource Element

Resource Element Group

Rank Indicator

Radio Resource Control

Standal one operation mode
Subcarrier Spacing

Signal-to-I nterference-and-Noise Ratio
Signal-to-Noise Ratio
Synchronization Signal
Synchronization Signal Block
Secondary Synchronization Signal
Transmission Configuration Indicator
Time division multiplexing
Transmission Time Interval

Uplink

Virtual Resource Block
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4 General

4.1 Relationship between minimum requirements and test
requirements

TS 38.101-4 isaSingle-RAT and interwork specification for NR UE, covering minimum performance reguirements of
both conducted and radiated requirements. Conformance is demonstrated by fulfilling the test requirements specified in
the conformance specification 3GPP TS 38.521-4.

The Minimum Requirements given in TS 38.101-4 makes no allowance for measurement uncertainty. The test
specification the present document defines test tolerances. These test tolerances are individually calculated for each test.
The test tolerances are used to relax the minimum requirements in the present document to create test requirements.

The measurement results returned by the test system are compared - without any modification - against the test
requirements as defined by the shared risk principle.

The shared risk principle is defined in Recommendation ITU-R M.1545 [X].
The applicability of each requirement is described under each subclausesin [5.1, 6.1, 7.1 and 8.1] of TS 38.101-4.

4.2 Applicability of minimum requirements

The conducted minimum requirements specified in the present document shall be met in all applicable scenarios for
FR1. The radiated minimum requirements specified in the present document shall be met in all applicable scenarios for
FR2. The interwork minimum requirement specified in the present document shall be met in all applicable scenarios for
NR interworking operation.

All minimum performance requirements defined in Sections 5-8 are applicable to both SA and NSA unless otherwise
explicitly stated in Section 9 and 10.

All minimum performance requirements defined in Sections 5-10 are applicable to all UE power classes unless
otherwise stated.

For radiated minimum requirements specified in the specification, if maximum achievable SNR in the TE chamber for
certain test conditionsis less than the defined SNR requirement for those tests, those tests will not be tested.

4.3 Specification suffix information

Unless stated otherwise the following suffixes are used for indicating at 2™ level subclause, 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)

A terminal which supports the above features needs to meet the requirement defined in the additional subclause (suffix
A, B, C)inclauses5, 6,7, 8, 9, 10.

4.4 Conducted requirements

4.4.0 Introduction

The requirements are defined for the following modes:
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- Mode 1: Conditions with external noise source

- Wanted signal with power level Esis transmitted.

- Externa white noise source with power spectral density Noc is used.

- Esand Noc levels are selected to achieve target SNR as described in Clause 4.4.2.
- Mode 2: Noise free conditions

- Wanted signal with power level Esis transmitted.

- No external noise transmitted.

4.4.1 Reference point

The reference point for SNR, Es and Noc of DL signal is the UE antenna connector or connectors.

4.4.2 SNR definition

For Mode 1 conditions conducted UE demodulation and CSI requirements, the SNR is defined as:

RX ()

N

where- Nrx denotes the number of receiver antenna connectors and the superscript receiver antenna connector j.

- The above SNR definition assumes that the RES are not precoded, and does not account for any gain which can
be associated to the precoding operation.

- Unless otherwise stated, the SNR refers to the SSS wanted signal.

- Thedownlink SSS transmit power is defined as the linear average over the power contributionsin [W] of al
resource elements that carry the SSS within the operating system bandwidth.

- The power ratio of other wanted signals to the SSSis defined in clause C.3.1..

4.4.3 Noc

Unless otherwise stated, the spectral density of Noc is [-142dBnVHz].

4.4.4 Es

Editor’s note: Minimum Es values and derivation procedure are TBD

4.5 Radiated requirements

4.5.0 Introduction
The requirements are defined for the following modes:
- Mode 1: conditions with external noise source
- Wanted signal with power level Esis transmitted.
- Externa white noise source with power spectral density Noc is used.

- Esand Noc levels are selected to achieve target SNR as described in Clause 4.5.2.
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- Mode 2: Noise free conditions
- Wanted signal with power level Esis transmitted.

- No external noise transmitted.
45.1 Reference point
The reference point for SNR, Es and Noc of DL signal from the UE perspective isthe input of UE antenna array.

Reference point for test
parameters control

Array

TE@ :230_

RF
Baseband

UE

Figure 4.5.1-1: Reference point for radiated Demodulation and CSI requirements

4572 SNR definition

For Mode 1 conditions UE demodulation and CSI requirements, the Minimum performance requirement in clause 7, 8,
9 and 10 are defined relative to the baseband SNR level SNRgs, The SNR at the reference point is defined as

SNR = SNRgg + Ass
where Asg is specified in clause 4.5.3.

The reference point SNR is defined as:

- Ngrx denotes the number of receiver reference points, and the super script receiver reference point j.

- The above SNR definition assumes that the REs are not precoded, and does not account for any gain which can
be associated to the precoding operation.

- Unless otherwise stated, the SNR refers to the SSS wanted signal.

- Thedownlink SSS transmit power is defined as the linear average over the power contributionsin [W] of al
resource elements that carry the SSS within the operating system bandwidth.

- The power ratio of other wanted signals to the SSSis defined in clause C.3.1.
4.5.3 Noc

4531 Introduction

For mode 1 conditions radiated testing of demodulation and CSI requirementsit is not feasible in practice to use signal
levels high enough to make the noise contribution of the UE negligible. Demodulation requirements are therefore
specified with the applied noise higher than the UE peak EISlevel in TS 38.101-2 [3] by a defined amount, so that the
impact of UE noise floor islimited to no greater than a value Agg at the specified Noc level. As UEs have EIS levels
that are dependent on operating band and power class, Noc level is dependent on operating band and power class.
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45.3.2 Noc for NR operating bands in FR2

Vaues for Noc according to operating band and power class for single carrier requirements are specified in Table
4.5.3.2-1 for Ass =1dB.

Table 4.5.3.2-1: Noc power level for different UE power classes and frequency bands

Operating band UE Power class
1 2 3 4
n257 -166.8 -163.8 -157.6 -166.3
n258 -166.8 -163.8 -157.6 -166.3
n260 -163.8 -155.0 -164.3
n261 -166.8 -163.8 -157.6 -166.3
Note 1:  Noc levels are specified in dBm/Hz

For PC3 multi-band devices, the Noc power level (Nocws) shall increase by multi-band relaxation defined in TS
38.101-2 [3] Table 6.2.1.3-4.

Nocug = Nocss + XMBp
- Nocss isthe Noc defined in Table 4.5.3.2-1
- XMBpvaluesare specified in TS 38.101-2 [3].

45.3.3 Derivation of Noc values for NR operating bands in FR2

The Noc valuesin Table 4.5.3.2-1 are based on REFSENS for the operating band and on the UE Power class, and
taking a baseline of UE Power class 3 in Band n260.

Noc = REFSENSec3, n260, soMHz -10L0g10(SCSrersens X PRBRrersens X 12) — SNRrersens + Athermal
where;

- REFSENSecs, n260, somnz 1S the REFSENS value in dBm specified for Power Class 3 UE in Band n260 for 50MHz
Channel bandwidth in TS 38.101-2 [3] Table 7.3.2.3-1.

- SCSrersens isasubcarrier spacing associated with Ngg for 50MHz in TS 38.101-2 [3] Table 5.3.2-1, chosen as
120kHz.

- PRBRrersens iS Nrs associated with subcarrier spacing 120 kHz for 50MHz in TS 38.101-2 [3] Table 5.3.2-1 and
is32.

- 12 isthe number of subcarriersin a PRB
- SNRRrerssens = -1 dB isthe SNR used for simulation of R EFSENS.

- Awmema iSthe amount of dB that the wanted noise is set above UE thermal noise, giving arise in total noise of
Ase. Amerma = 6dB, giving arise in total noise of 1dB.

The calculated Noc value for the baseline of UE Power class 3 in Band n260 in Group Y isrounded to -155 dBm/Hz.

The following methodology to define the Noc level for UE power class X (PC_X) and operating band Y (Band_Y) is
used for the single carrier case and single band devices.

NOC(PC_X, Band_Y) =-155dBm/Hz + REFSENSPc_x, Band Y, 50MHz — REFSENSch, Nn260, 50MHz where REFSENS
values are specified in TS 38.101-2 [3].

45.4  Angle of arrival

Unless otherwise stated, the downlink signal and noise are aligned to arrive in the UE Rx beam peak direction as
defined in TS 38.101-2 [3].
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4.6 Test coverage across 5G NR architecture options

The test casesin the present document cover both Standalone (FR1, FR2) as well as Non-Standalone FR1 and FR2 (E-
UTRA and 5G NR interworking) testing. Below shall be the understanding with respect to coverage across 5G NR
architecture options:

1) Unless otherwise stated within the test case, it shall be understood that test requirements are agnostic of the NSA
architecture option configured within the test. The test coverage across NSA options shall be considered fulfilled
by execution of the NSA test case using one NSA option. Subsequently the test results can be leveraged to other
NSA options.

2) Only one SA or NSA architecture option type isidentified and utilized in the definition of each test case within
thistest specification. NSA test cases are configured using Connectivity EN-DC i.e. NSA Option 3 and
Standalone (SA) test cases are configured using Connectivity NR i.e. SA Option 2, which shall be the default
architecture options used for NSA and SA test execution respectively.

3) If aUE does not support NSA Option 3, any other supported NSA option can be configured to execute the test.
Thisis accomplished by appropriately picking the generic procedure parameter from Table 4.5.1-2. The leverage
rule detailed in (1) would apply.

Table 4.6-1: Generic procedure parameter summary for SA

Generic Procedure Parameter Description 5G NR SA Architecture
to use in Initial Conditions Option supported by UE
Connectivity |NR NG-RAN NR Radio SA Option 2
Access
E-UTRA NG-RAN E-UTRA Radio [SA Option 5
Access

Editor's Note: Any additional test config details needed for SA Option 5is FFS

Table 4.6-2: Generic procedure parameter summary for NSA

Generic Procedure Parameter Description 5G NR NSA
to use in Initial Conditions Architecture Option
supported by UE

Connectivity |NSA
EN-DC E-UTRA-NR Dual NSA Option 3
Connectivity
NGEN-DC NG-RAN E-UTRA-NR NSA Option 4
Dual Connectivity
NE-DC NR-E-UTRA Dual NSA Option 7
Connectivity

Editor's Note: Any additional test config details needed for NSA Options 4 and 7 are FFS

5 Demodulation performance requirements (Conducted
requirements)

5.1 General

5.1.1  Applicability of requirements

51.1.1 General
The minimum performance requirements are applicable to all FR1 operating bands defined in TS 38.101-1 [2].
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The minimum performance requirements in Clause 5 are mandatary for UE supporting NR operation, except test cases
listed in Clause 5.1.1.3.

51.1.2 Applicability of requirements for different number of RX antenna ports

The number of RX antenna ports for different RF operating bandsis up to UE declaration.

The UE shall support 2 or 4 RX antenna ports for different RF operating bands. The operating bands, where 4 RX
antenna ports shall be the baseline, are defined in clause 7.2 of TS 38.101-1 [3]. The UE requirements applicability for
UEs with different number of RX antenna portsisdefined in Table 5.1.1.2-1.

Table 5.1.1.2-1: Requirements applicability

Supported RX Test type Test list
antenna ports
UE supports only PDSCH All tests in Clause 5.2.2
2RX PDCCH All tests in Clause 5.3.2
PBCH All tests in Clause 5.4.2
UE supports only PDSCH All tests in Clause 5.2.3
4RX or both 2RX PDCCH All tests in Clause 5.3.3
and 4RX PBCH All tests in Clause 5.4.2 or 5.4.3Note1
Notel: Requirements for PBCH with 4Rx is up to UE declaration

5.1.1.3 Applicability of requirements for optional UE capabilities

For UE which supports optional UE capabilities the additional performance requirements from Table 5.1.1.2-1 should
be applied.

Table 5.1.1.2-1: Requirements applicability for optional UE capabilities

UE feature/capability Test type Test list Applicability notes
[Enhanced Type X receiver] FR1 FDD | PDSCH | 5.2.2.1.1 Minimum
requirements for PDSCH
Mapping Type A (Test 3-1)

5.2.3.1.1 Minimum
requirements for PDSCH
Mapping Type A (Test 5-1)
FR1 TDD | PDSCH | 5.2.2.2.1 Minimum
requirements for PDSCH
Mapping Type A (Test 3-1)

5.2.3.2.1 Minimum
requirements for PDSCH
Mapping Type A (Test 5-1)
[Support alternative additional FR1 FDD | PDSCH | 5.2.2.1.4 Minimum

DMRS position for co-existence requirements for PDSCH
with LTE CRS] Mapping Type A and LTE-
NR coexistence (Test 1-2)

5.2.3.1.4 Minimum
requirements for PDSCH
Mapping Type A and LTE-
NR coexistence (Test 1-2)

5.2 PDSCH demodulation requirements

The parameters specified in Table 5.2-1 are valid for all PDSCH tests unless otherwise stated.
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Table 5.2-1: Common test parameters
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
EPRE ratio of PTRS to PDSCH dB N/A
Actual carrier Offset between_ Point A_ and the lowest RBs 0
configuration usable s_ubcarrlgr on this carrier (Note 2)
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
RB offset RBs 0
DL BWP Maximum transmission_ ban_dwidth
configuration #1 _ configuration as specified in TS
Number of contiguous PRB PRBs 38.101-1 [6, Section 5.3.2] for tested
channel bandwidth and subcarrier
spacing
Physical Cell ID 0
. SSB position in burst First SSB in Slot #0
Common serving ———
cell parameters S_SB perlod|C|ty_ _ ms 20
First DMRS position for Type A PDSCH 2
mapping
Slots for PDCCH monitoring Each slot
Symbols with PDCCH Symbols 0,1
Number of PRBs in CORESET Tablt_a 5.2-2 for tested_ channe_l
bandwidth and subcarrier spacing
PDCCH -
configuration Number Qf PDCCH candidates and 1ALS
aggregation levels
CCE-to-REG mapping type Non-interleaved
DCI format 11
TCI state TCI state #1
Cross carrier scheduling Not configured
(F:léslfsgbcamer index in the PRB used for ko=0 for CSI-RS resource 1,2,3.4
First OFDM symbol in the PRB used for lo = 6 for CSI-RS resource 1 and 3
CSI-RS lo = 10 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CDM Type ‘No CDM' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
15 kHz SCS: 20 for CSI-RS resource
o 12,34
CSI-RS periodicity Slots 30 kHz SCS: 40 for CSI-RS resource
CSI-RS for tracking 1234
15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
CSI-RS offset Slots
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4
. Start PRB 0
Frequency Occupation Number of PRB = BWP size
QCL info TCI state #0
First subcarrier index in the PRB used for ko= 0
CSI-RS
First OFDM symbol in the PRB used for =12
CSI-RS
Number of CSI-RS ports (X) Same as number of transmit antenna
NZP CSI-RS for CDM Type FD-CDM2
o Density (p) 1
CSl acquisition — 15 kHz SCS. 20
CSI-RS periodicity Slots 30 kHz SCS- 40
CSI-RS offset Slots 0
Frequency Occupation Start PRB 0 .
Number of PRB = BWP size
QCL info TCI state #1
First subcarrier index in the PRB used for _
ZP CSI-RS for CSl oo RS =4
acquisit-ion or First OFDM symbol in the PRB used for o= 12
CSI-RS
Number of CSI-RS ports (X) 4
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CDM Type ‘FD-CDM2’
Density (p) 1

15 kHz SCS: 20

Frequency Occupation

CSI-RS periodicity Slots 30 kHz SCS: 40
CSI-RS offset Slots 0
Start PRB 0

Number of PRB = BWP size

Antenna ports indexes

{1000} for Rank 1 tests
{1000, 1001} for Rank 2 tests

PDSCH DMRS {1000-1002} for Rank 3 tests
configuration {1000-1003} for Rank 4 tests
Number of PDSCH DMRS CDM group(s) 1 for Rank 1 and Rank 2 tests
without data 2 for Rank 3 and Rank 4 tests
Type 1 QCL SSB index SSB #0
information QCL Type Type C
TCl state #0 Type 2 QCL | SSB index N/A
information QCL Type N/A
CSI-RS resource 1 from ‘CSI-RS for
i-lr-%g?mla’?oil_ CSI-RS resource tracking’ configuration
TCI state #1 QCL Type Type A
Type 2 QCL CSI-RS resource N/A
information QCL Type N/A
PTRS configuration PTRS is not configured
Maximum number of code block groups for ACK/NACK feedback 1
Maximum number of HARQ transmission 4
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}

Precoding configuration

SP Type |, Random per slot with PRB
bundling granularity

Symbols for all unused REs

OCNG Annex A.5

transmission.

Note 1:  UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH

Note 2:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [6] for tested
channel bandwidth and subcarrier spacing.

Table 5.2-2: Number of PRBs in CORESET

(iﬁf) 5MHz | 10MHz | 15MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50MHz | 60 MHz | 80 MHz ,&l&oz
15 24 48 78 102 132 156 216 270 N/A N/A N/A
30 6 24 36 48 60 78 102 132 162 216 270

The normative reference for thisrequirement is TS 38.101-4 [5] clause 5.2

5.2.1 1RX requirements (Void)

5.2.2 2RX requirements

5221 FDD
5.2.2.1.1 2Rx FDD FR1 PDSCH mapping Type A performance
5.2.2.1.1.0 Minimum conformance requirements

The performance requirements are specified in Table 5.2.2.1.1.0-3 and Table 5.2.2.1.1.0-4, with the test parameters
defined in table 5.2.2.1.1.0-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.1.0-1.
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Table 5.2.2.1.1.0-1: Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

1-1,1-2, 1-3, 2-1, 2-2

Verify the PDSCH mapping Type A HARQ soft combining |1-4
performance under 2 receive antenna conditions.
Verify the PDSCH mapping Type A enhanced 3-1

performance requirement Type X under 2 receive antenna
conditions and with 2 MIMO layers.

Table 5.2.2.1.1.0-2: Test Parameters for Testing

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration . . 4 for Test 1-1
PRB bundling size 2 for other tests
Resource allocation type Type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2 for Test 1-1
configuration 1 for other tests
Length Single symbol

Number of HARQ Processes

8 for Tests 1-4
4 for other tests

K1 value

(PDSCH-to-HARQ-timing-indicator) 2
Table 5.2.2.1.1.0-3: Minimum performance for Rank 1
Bandwidth Reference value
Test (MHz) / Modulation Propagation Correlation matrix Fraction of
num Reference channel Subcarrier format and coeldgiltion and antenna maximum SNR
' spacing code rate configuration (dB)
(kHz) throughput (%)
1-1 R.PDSCH.1-1.1 FDD 10/15 QPSK, 0.30 TDLB100-400 2x2, ULA Low 70 0.8
1-2 R.PDSCH.1-1.2 FDD 10/ 15 QPSK, 0.30 TDLC300-100 2x2, ULA Low 70 0.3
1-3 R.PDSCH.1-4.1 FDD 10/15 253Q8§M’ TDLA30-10 2x2, ULA Low 70 24.6
1-4 R.PDSCH.1-2.1 FDD 10/15 16QAM, 0.48 TDLC300-100 2x2, ULA Low 30 1.1
Table 5.2.2.1.1.0-4: Minimum performance for Rank 2
Bandwidth Reference value
Test (MHz) / Modulation Propagation Correlation matrix Fraction of
num Reference channel | Subcarrier |format and colcr)wd?tion and antenna maximum SNR (dB)
' spacing code rate configuration
throughput (%)
(kHz)
64QAM,
2-1 R.PDSCH.1-3.1 FDD 10/15 051 TDLA30-10 2x2, ULA Low 70 194
2-2 R.PDSCH.2-1.1 FDD 20/30 640Q$1M’ TDLA30-10 2x2, ULA Low 70 19.7
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Table 5.2.2.1.1.0-5: Minimum performance for Rank 2 and Enhanced Type X Receiver

Bandwidth Correlation Reference value
Test Reference Slglgﬂé_'azr)ri/er x?%ﬂfggg Propagation matrix and Fract.ion of
num. channel spacin code rate condition antenna maximum SNR
pacing configuration throughput (dB)
(kHz) (%)
R.PDSCH.1-2.2 16QAM, 2x2, ULA
3-1 FDD 10/ 15 0.48 TDLA30-10 Medium 70 17.6

The normative reference for thisrequirement is TS 38.101-4 [5], clause 5.2.2.1.1.

522111 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline
receiver for both SA and NSA

Editor's note: Thistest case isincomplete. The following aspects are either missing or TBD

52211 1.1 Test purpose

To verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers for a specified downlink Reference Measurement Channel (RMC)
to achieve a certain throughput and as well verify the HARQ soft combining with default baseline receiver
configuration, for Rank 1 and Rank 2 scenarios.

52211 1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

5.22.1.1 1.3 Test description

52211 131 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D:

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and clause A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.2-1, Table5.2.2.1.1.0-2 and Table 5.2.2.1.0-3
and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.0.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without release
On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1 1.3.3.
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5.2.2.1.1 1.3.2 Test procedure

1. SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Tables
5.2.2.1.1 1.3-1. The SS sends downlink MAC padding bits on the DL RMC.

2. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RM C according to Table 5.2.2.1.1 1.3-1. Since the UL has no payload and no loopback data
to send the UE sends uplink MAC padding bits on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables5.2.2.1.1 1.3-1,5.22.1.1 1.3-2and 5.2.2.1.1 1.3-3 as appropriate.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G
clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass
or fail accordingto Table G.1.5-1 in Annex G clause G.1.5.

5. Repeat stepsfrom 1 to 4 for each subtest in Table 5.2.2.1.1 1.3-1 as appropriate.

52211 1.33 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

52211 133 1 Message exceptions for SA

Table 5.2.2.1.1_1.3.3_1-1: PDSCH-Config

Derivation Path: TS 38.508-1 [6], Table 4.6.3-100

Information Element Value/remark Comment Condition

PDSCH-Config ::= SEQUENCE {

prb-BundlingType CHOICE {

staticBundling SEQUENCE {

bundleSize n4, n2 n4 for test 1-1
n2 for other tests

Table 5.2.2.1.1 1.3.3_1-2: DMRS-DownlinkConfig

Derivation Path: TS 38.508-1 [6], Table 4.6.3-50

Information Element Value/remark Comment Condition
DMRS-DownlinkConfig ::= SEQUENCE {
dmrs-AdditionalPosition posl For all tests
except test 1-1
pos2 For test 1-1
}

Table 5.2.2.1.1_1.3.3_1-3: PDSCH-ServingCellConfig

Derivation Path: TS 38.508-1 [6], Table 4.6.3-102

Information Element Value/remark Comment Condition
PDSCH-ServingCellConfig ::= SEQUENCE {
nrofHARQ-ProcessesForPDSCH n8, n4 n8 for Test 1-4

n4 for other tests

52211 133 2 Message exceptions for NSA
Sameas5.2.21.1 1.33 1
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The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A TBD for each throughput test shall meet or exceed the specified valuein Table 5.2.2.1.1 1.4-1 and Table
5.2.2.1.1 1.4-1 for the specified SNR including test tolerances for al throughput tests.

Table 5.2.2.1.1_1.4-1: Minimum performance for Rank 1

Correlation matrix Reference value
Test Modulation Propagation Fraction of
num. Reference channel format condition ?gr?ﬁaztrzr:ig?\ maximum SNR (dB)
9 throughput (%)
1-1 R.PDSCH.1-1.1 FDD |QPSK, 0.30 | TDLB100-400 2x2, ULA Low 70 0.1
1-2 R.PDSCH.1-1.2 FDD |QPSK, 0.30 | TDLC300-100 2x2, ULA Low 70 0.11
1-3 R.PDSCH.1-4.1 FDD 25068A2M’ TDLA30-10 2x2, ULA Low 70 25.6
1-4 R.PDSCH.1-2.1 FDD 160Q:‘8M’ TDLC300-100 2x2, ULA Low 30 2
Table 5.2.2.1.1_1.4-2: Test Requirements for Rank 2
Modulation Correlation matrix Reference value
Test Reference channel format and Propaga}tlon and antenna Fractllon of SNR
num. code rate condition configuration maximum (dB)
throughput (%)
2-1 R.PDSCH.1-3.1 FDD | 64QAM, 0.51 TDLA30-10 2x2, ULA Low 70 20.4
2-2 R.PDSCH.2-1.1 FDD | 64QAM, 0.51 TDLA30-10 2x2, ULA Low 70 20.7
52211 2 2Rx FDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with enhanced

receiver type X for both SA and NSA

Editor's note: Same editor'snoteasin clause5.2.2.1.1 1

52211 2.1 Test purpose

To verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers for a specified downlink Reference Measurement Channel (RMC)
to achieve a certain throughput and as well verify the HARQ soft combining with enhanced type X receiver
configuration, for Rank 2 scenarios.

52211 2.2 Test applicability

Thistest appliesto all types of NR UE release 15 and forward supporting NR enhanced receiver type X.

Thistest also appliesto al types of EUTRA UE release 15 and forward supporting EN-DC and NR enhanced receiver
type X.

52211 2.3 Test description

Sametest description asin clause 5.2.2.1.1 1.3.

52211 231 Initial conditions

Same initia conditionsasin clause5.2.2.1.1 1.3.1.

52211 232 Test procedure

Sametest procedure asin clause 5.2.2.1.1 1.3.2.
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5.2.21.1 2.33 Message contents

Same message contents asin clause 5.2.2.1.1 1.3.3.

52211 2331 Message exceptions for SA

Same message exceptions for SA asin clause5.2.2.1.1 1.3.3 1.

52211 233 2 Message exceptions for NSA

Same message exceptions for NSA asin clause 5.2.2.1.1 1.3.3 2.

5.2.2.1.1 2.34 Test requirement

Same test requirement asin clause 5.2.2.1.1 1.3.4.

Table 5.2.2.1.1_2.3.4-1: Test Requirements for Rank 2

Bandwidth Reference value
Test (MHz) / Modulation Propagation Correlation matrix Fraction of
Reference channel Subcarrier format and paga and antenna - SNR
num. - condition . . maximum
spacing code rate configuration h h o (dB)
(kH2) throughput (%)
3-1 R.PDSCH.1-2.2 FDD 10/ 15 16QAM, 0.48 TDLA30-10 2x2, ULA Medium 70 18.6
5.2.2.1.2 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH
performance
5.2.2.1.2.0 Minimum conformance requirements

The performance reguirements are specified in Table 5.2.2.1.2.0-3, with the addition of test parametersin table
5.2.2.1.2.0-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.1.2.0-1.

Table 5.2.2.1.2.0-1: Tests purpose

Purpose Test index
[Verify the PDSCH mapping Type A normal performance | 1-1
under 2 receive antenna conditions and CSI-RS
overlapped with PDSCH]
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Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
E&?igrration PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
VRB-to-PRB mapping type Non-interleaved
\{RB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDS.CH D.MRS Number of additional DMRS 1
configuration
Length 1
NZP CSI-RS for SgDM symbols in the PRB used for CSI- =13
€SI acquisition CSI-RS periodicity 5

ZP CSI-RS for CSI

Subcarrier index in the PRB used for CSI-
RS

(Ko, ka1, ko, k3)=(2, 4, 6, 8)

acquisition

Number of CSI-RS ports (X)

CSI-RS periodicity

Number of HARQ Processes

K1 value

(PDSCH-to-HARQ-timing-indicator)

8
5
4
2

Table 5.2.2.1.2.0-3: Minimum performance for Rank 2

Test Ba'r\l/lc'i_'wid/th Modulation P ti Correlation matrix Reference value
nSrSn Reference channel Su(bcazr)rier format and ::%F;l?j?t?c;r?n and.anten.na Fract_ion of SNR
’ spacing (kHz) code rate configuration maximum (dB)
P 9 throughput (%)
1-1 R.PDSCH.1-5.1 FDD 10/ 15 16QAM, 0.48 TDLC300-100 2x2, ULA Low 70 14. 8

The normative reference for this requirement is TS 38.101-4 [5] clause 5.2.2.1.2.

52212 1

52212 1.1

2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH
performance - 2x2 MIMO with baseline receiver for both SA and NSA

Test purpose

Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and CSI-RS overlapped

with PDSCH

5221212

Test applicability

Thistest appliesto al types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

52.21.2 1.3

52212 1.3.1

Test description

Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE
to reach the correct measurement state.
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The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [§].
Configurations of PDSCH and PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.6.2 for TE diagram and section A.3.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2.2.1.1.0-2 and Table 5.2.2.1.0-3
as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without release
On), for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.2 1.3.3.

5.2.2.1.2 1.3.2 Test procedure

1. SStransmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table
5.2.2.1.2.0-3. The SS sends downlink MAC padding bits on the DL RMC.

2. 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 5.2.2.1.2.0-3. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables 5.2.2.1.2.0-2 and 5.2.2.1.2.0-3 as appropriate.

4. Measure the average throughput for aduration sufficient to achieve statistical significance according to Annex

G.1.5. Count the number of NACKs, ACKsand statDT Xs on the UL during each subtest and decide pass or fail
according to Annex G.1.4.

522.1.2 1.33 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

52212 133 1 Message exceptions for SA

Same as for test number 1-2in 5.2.2.1.1 1.3.3 1 with following exceptions:

Table 5.2.2.1.2_1.3.3_1-1: NZP CSI-RS-ResourceMapping for CSI Acquisition

Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

rowl 0001 ko=0

firstOFDMSymbolInTimeDomain 13 lo=13

}
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Table 5.2.2.1.2_1.3.3_1-2: CSI-ResourcePeriodicityAndOffset for CSI Acquisition

Derivation Path: TS 38.508-1 [6], Table 4.6.3-43
Information Element Value/remark Comment Condition
CSI-ResourcePeriodicityAndOffset ::= CHOICE {
slots5 0 Periodicity 5 slots
and offset 0
}
Table 5.2.2.1.2_1.3.3 1-3: ZP CSI-RS-ResourceMapping for CSI Acquisition
Derivation Path: TS 38.508-1 [6], clause 4.6.3-45
Information Element Value/remark Comment Condition
CSI-RS-ResourceMapping ::= SEQUENCE {
frequencyDomainAllocation CHOICE {
rowl 0010 ko=2
rowl 0100 ki=4
rowl 0110 k=6
rowl 0100 k=8
}
nrofPorts P8 Eight Ports
firstOFDMSymbollnTimeDomain 12 lo=12
cdm-Type fd-CDM2
density CHOICE {
one NULL
}
freqBand CsSl-
FreguencyOccupation

52212 1332
Sameasb.2.21.2 1.33 1

52212 1.4

Message exceptions for NSA

Test requirement

Table 5.2.2.1.2.0-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A for each throughput test shall meet or exceed the specified valuein Table 5.2.2.1.2_1.4-1 for the specified SNR
including test tolerances for all throughput tests.

Table 5.2.2.1.2_1.4-1: Test Requirements for Rank 2

Bandwidth .
Test (MHz) / Modulation Propagation cr:noa[trr?iagr?g Reference value
Reference channel Subcarrier format and 2" Fraction of
num. . condition antenna . SNR
spacing code rate configuration maximum (dB)
(kHz) 9 throughput (%)

11 R'PD§EB'1'5'1 10/15 16QAM, 0.48 | TDLC300-100 | 2x2, ULA Low 70 14.8+0.9
52214 2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance
5.2.2.1.4.0 Minimum conformance requirements

The performance requirements are specified in Table 5.2.2.1.4-3, with the addition of test parametersin Table 5.2.2.1.4-
2 and the downlink physical channel setup according to Annex C.3.1.
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The test purposes are specified in Table 5.2.2.1.4-1.

Table 5.2.2.1.4.0-1: Tests purpose

Purpose Test index
Verify the PDSCH mapping Type A normal performance 1-1,1-2
under 2 receive antenna conditions with CRS rate
matching configured
Table 5.2.2.1.4.0-2: Test parameters
Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 3
9 for Test 1-1
Length (L) 11 for Test 1-2
PDSCH aggregation factor 1
Ec?w?iglljration PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
RBG size Config2
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1
DL front loaded DMRS
. . . Same as NR carrier centre subcarrier
LTE carrier centre subcarrier location location
gzti g?;gr?tNeote \) | LTE carier BW MHz 10
Number of antenna ports 4
v-shift 0
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2
ACK information
Note 1: No MBSFEN is configured on LTE carrier

Table 5.2.2.1.4.0-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test Reference (MHz) /| Modulation Propagation matrix and Fraction of
Subcarrier | format and 2" )
num. channel spacin code rate condition antenna maximum SNR
P g configuration throughput (dB)
(kHz) (%)
1-1 R.PD'S:EIE)I.l-Tl 10/ 15 QPSK, 0.30 TDLA30-10 4x2, ULA Low 70 -1.0
1-2 R'PDlszgg'l_7'2 10/ 15 QPSK, 0.30 TDLA30-10 4x2, ULA Low 70 -1.0

The normative reference for thisrequirement is TS 38.101-4 [5], clause 5.2.2.1.4.

5.2.2.1.4_1

2Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x2
MIMO with baseline receiver for both SA and NSA

Editor's note: Thistest case isincomplete. The following aspects are either missing or TBD

- TE diagram(4x2) isTBD
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52214 11 Test purpose

To verify the Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions with CRS
rate matching configured.

52214 1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

52214 13 Test description

52214 131 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure TBD for TE diagram and section A.3.2.3 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2.2.1.4.0-2 and Table 5.2.2.1.4.0-
3 as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.0.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without release
On), for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.4 1.3.3.

52214 132 Test procedure

1. SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table
5.2.2.1.4.0-3. The SS sends downlink MAC padding bits on the DL RMC.

2. 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 5.2.2.1.4.0-3. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables 5.2.2.1.4.0-2 and 5.2.2.1.4.0-3 as appropriate.

4. Measure the average throughput for aduration sufficient to achieve statistical significance according to Annex G
clause G.1.5. Count the number of NACK's, ACKs and statDTXs on the UL during each subtest and decide pass
or fail according to Table G.1.5-1 in Annex G clause G.1.5.
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Asdefined in clause 5.4.2 of TS 38.508-1 [6] with the following exceptions:

Table 5.2.2.1.4_1.3.3_1.1: PDSCH-TimeDomainResourceAllocationList

ETSI TS 138 521-4 V15.1.0 (2019-07)

Derivation Path: TS 38.508-1 [6], Table 4.6.3-103

Information Element Value/remark Comment Condition
PDSCH-TimeDomainResourceAllocationList::= 1 entry FR1
SEQUENCE(SIZE(1..maxNrofDL-Allocations)) OF {

PDSCH-TimeDomainResourceAllocation[1]
SEQUENCE {
kO 0
mappingType typeA
startSymbolAndLength 94 Start
symbol(S)=3,
Length(L)=9 for
Test 1-1
66 Start
symbol(S)=3,
Length(L)=11 for
Test 1-2
}
}
Table 5.2.2.1.4 1.3.3_1.5: SearchSpace
Derivation Path: TS 38.508-1 [6], Table 4.6.3-162 using condition USS, FR1_10MHz, Long_DCI
Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld SearchSpaceld with UssS
condition USS
controlResourceSetld ControlResourceSetld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
duration Not present 1 slot per default
monitoringSymbolsWithinSlot 00100000000000
nrofCandidates SEQUENCE {
aggregationLevell n0
aggregationLevel2 n2 FR1_5MHz
OR
FR1_10MHz
aggregationLevel4 nl FR1_5MHz
OR
FR1 10MHz
aggregationLevel8 n0 FR1 5MHz
OR
FR1 10MHz
aggregationLevell6 n0
searchSpaceType CHOICE { USS
ue-Specific SEQUENCE {
dci-Formats formats0-1-And-1-1 Long DCI
}
}
}
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Table 5.2.2.1.4_1.3.3_1.6: ServingCellConfigCommon

Derivation Path: TS 38.508-1 [6], Table 4.6.3-168

Information Element Value/remark Comment Condition
ServingCellConfigCommon ::= SEQUENCE {
Ite-CRS-ToMatchAround RateMatchPatternLTE-
CRS
}
Table 5.2.2.1.4_1.3.3_1.7: RateMatchPatternLTE-CRS
Derivation Path: TS 38.508-1 [6], Table 4.6.3-138
Information Element Value/remark Comment Condition
RateMatchPatternLTE-CRS ::= SEQUENCE {
carrierFreqDL Same as NR carrier
centre subcarrier location
carrierBandwidthDL n50 10MHz
mbsfn-SubframeConfigList Not present
nrofCRS-Ports n4
v-Shift n0

52214 133 2 Message exceptions for NSA

Sameasb5.2.2.1.4 1.33 1.

5.2.2.1.4 1.34 Test requirement

Table5.2.2.1.4.0-3 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A for each throughput test shall meet or exceed the specified valuein Table 5.2.2.1.4 1.3.4-1 for the specified SNR

including test tolerances for all throughput tests.

Table 5.2.2.1.4_1.3.4-1: Test requirement for Rank 1

Bandwidth Correlation Reference value
Test Reference (MHz) /| Modulation Propagation matrix and Fraction of
Subcarrier | format and - :
num. channel spacin code rate condition antenna maximum SNR
P g configuration throughput (dB)
(kHz) (%)
11 | RPPSERITLN 10715 | QPSK,030 | TDLA30-10 | 4x2, ULA Low 70 0.0
1-2 R.PD'S:([Z)I;.l-TZ 10/15 QPSK, 0.30 TDLA30-10 4x2, ULA Low 70 0.0
5222 TDD
5.2.2.2.1 2Rx TDD FR1 PDSCH mapping Type A performance
5.2.2.2.1.0 Minimum conformance requirements

The performance requirements are specified in Table 5.2.2.2.1.0-3 and Table 5.2.2.2.1.0-4, with the addition of test
parametersin Table 5.2.2.2.1.0-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.1.0-1.
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Purpose

Test index

Verify the PDSCH mapping Type A normal performance 1-1, 1-2, 1-3, 1-5, 1-6, 2-2

under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

Verify the PDSCH mapping Type A HARQ soft combining 1-4
performance under 2 receive antenna conditions.

Verify the PDSCH mapping Type A enhanced performance |[3-1
requirement Type X under 2 receive antenna conditions and
with 2 MIMO layers.

Table 5.2.2.2.1.0-2: Test parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
PDCCH Number of PRBS in CORESET PRBS 48 for Test 2-3
configuration 102 for other tests
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration
. . 4 for Tests 1-1
PRB bundling size 2 for other tests
Resource allocation type Type O
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle size N/A
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2 for Test 1-1
configuration 1 for other tests
Length 1

Number of HARQ Processes

16 for Test 1-4
8 for other tests

K1 value
(PDSCH-to-HARQ-timing-indicator)

Specific to each UL-DL pattern

Table 5.2.2.2.1.0-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test | Reference Su('lz)ﬂcl:_'azr)ri/er ?g?%lgfggdn TDBLUL' Propagation | matrix and | Fraction of
num. channel spacin code rate aftern condition antenna maximum | SNR
pocing P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- QPSK, 0.30 FR1.30- TDLB100-
1-1 1.1 TDD 40/ 30 11 400 2x2, ULA Low 70 -1.1
R.PDSCH.2- QPSK, 0.30 TDLC300-
1-2 1.2 TDD 40/ 30 FR1.30-1 100 2x2, ULA Low 70 0.2
R.PDSCH.2- 256QAM,
1-3 4.1TDD 40/ 30 0.82 FR1.30-1 TDLA30-10 2x2, ULA Low 70 25.3
R.PDSCH.2- 16QAM, TDLC300-
1-4 21 TDD 40/ 30 0.48 FR1.30-1 100 2x2, ULA Low 30 1.6
1-5 R'SP?S_F%%Z_ 40/ 30 QPSK, 0.3 FR1.30-2 TDLA30-10 2x2, ULA Low 70 -0.8
16 R'GP?ST%HD'Z' 40/30 | QPSK030 1 1303 | TDLA30-10 | 2x2, ULA Low 70 -0.9
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Table 5.2.2.2.1.0-4: Minimum performance for Rank 2

Bandwidth Correlation Reference value
Test | Reference (MHz)/ | Modulation | TDD Propagation | matrix and | Fraction of
Subcarrier | format and UL-DL " -
num. channel spacin code rate attern condition antenna maximum SNR
pacind P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 64QAM, FR1.30-
2-1 3.1 TDD 40/ 30 051 1 TDLA30-10 2x2, ULA Low 70 19.8
R.PDSCH.2- 64QAM, FR1.30-
2-2 91 TDD 20/30 051 1A TDLA30-10 | 2x2, ULA Low 70 19.8
Table 5.2.2.2.1.0-5: Minimum performance for Rank 2 and Enhanced Type X Receiver
Bandwidth . Reference value
. Correlation
Test | Reference (MHz) / Modulation | TDD UL- Propagation | matrix and Fraction of
Subcarrier | format and DL 2 .
num. channel spacin code rate attern condition antenna maximum SNR
b g P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM, 2x2, ULA
3-1 22 7DD 40/ 30 0.48 FR1.30-1 TDLA30-10 Medium 70 18.0

The normative reference for this requirement is TS 38.101-4 [5] clause 5.2.2.2.1.0.

52221 1 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with baseline
receiver for both SA and NSA
52221 11 Test Purpose

Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel
models, MCSs and number of MIMO layers

52221 1.2 Test Applicability
Thistest appliesto al types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

5.22.21 1.3 Test Description

52221 131 Initial Conditions

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

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of TS 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D:

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and clause A.3.2.2 for UE diagram.

2. The parameter settings for the NR cell are set up according to Table 5.2-1 and Table 5.2.2.2.1.0-2 and as
appropriate.
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3. Downlink signalsfor the NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink
signals according to Annexes G.0, G.1, G.2, G.3.1.
4. Propagation conditions for the NR cell are set according to Annex B.0.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without release
On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.2.1 1.4.3.

52221 1.3.2 Test Procedure

1. SStransmits PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table
52221 14-1and Table5.2.2.2.1 1.4-2. The SS sends downlink MAC padding bits on the DL RMC.

2. 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 5.2.2.2.1 1.3-3and Table5.2.2.2.1 1.3-4. Since the UL has no
payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables5.2.2.2.1.0-2,5.2.2.2.1 1.4-1and 5.2.2.2.1 1.4.4-2 as appropriate.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G
clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass
or fail according to Tables G.1.5-2 in Annex G clause G.1.5.

5. Repeat stepsfrom 1 to 4 for each subtest in Table 5.2.2.2.1 1.4.4-1 and Table 5.2.2.2.1_1.4-2 as appropriate.

52221 133 Message Contents

M essage contents are according to TS 38.508-1 [6] subclause 4.6.1.

52221 133 1 Message exceptions for SA

Table 5.2.2.2.1_1.3.3_1-1: Void

Table 5.2.2.2.1 1.3.3 _1-2: PDSCH-TimeDomainResourceAllocationList

Derivation Path: TS 38.331 [6], clause 6.3.2
Information Element Value/remark Comment Condition
PDSCH-TimeDomainResourceAllocationList::= 2 entries FR1
SEQUENCE(SIZE(1..maxNrofDL-Allocations)) OF {
PDSCH-TimeDomainResourceAllocation[1]
SEQUENCE {
kO 0
mappingType typeA
startSymbolAndLength 53 Start
symbol(S)=2,
Length(L)=12
}
PDSCH-TimeDomainResourceAllocation2
SEQUENCE {
kO 0
mappingType typeA
startSymbolAndLength 44 S=2,L=4
}
}
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Table 5.2.2.2.1_1.3.3_1-3: PDSCH-Config

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment Condition

PDSCH-Config ::= SEQUENCE {

dmrs-DownlinkForPDSCH-MappingTypeA CHOICE {

setup DMRS-DownlinkConfig
}
mcs-Table gam256 256qgam table for
test 1-3
Not present 64qam table for all
tests except test
1-3

prb-BundlingType CHOICE {

staticBundling SEQUENCE {

bundleSize n4, n2 n4 for test 1-1
n2 for other tests

Table 5.2.2.2.1 1.3.3_1-4: DMRS-DownlinkConfig

Derivation Path: TS 38.331 [6], clause 6.3.2
Information Element Value/remark Comment Condition
DMRS-DownlinkConfig ::= SEQUENCE {
dmrs-AdditionalPosition posl For all tests
except test 1-1
pos2 For test 1-1
}

Table 5.2.2.2.1_1.3.3_1-5: PDSCH-ServingCellConfig

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment Condition
PDSCH-ServingCellConfig ::= SEQUENCE {
nrofHARQ-ProcessesForPDSCH nl6, n8 nl6 for Test 1-4,
[2-1]
n8 for other tests
}

52221 133 2 Message exceptions for NSA

Same as 5.2.2.2.1 1.3.3 15.2.2.2.1 1.4 Test Requirements
Table5.2.2.2.1 1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A.3.2.2 for each throughput test shall meet or exceed the specified valuein Table 5.2.2.2.1 1.4-1 and 1 and Table
5.2.2.2.1 1.4-2 for the specified SNR including test tolerances for all throughput tests
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Bandwidth Correlation Reference value
Test | Reference SL(lt)A(I:—IaZr)ri/er ?g?g:gfgr?g TDBLUL- Propagation | matrix and | Fraction of
num. channel spacin code rate aftern condition antenna maximum | SNR
pocing P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- QPSK, 0.30 FR1.30- TDLB100-
1-1 1.1 TDD 40/ 30 11 400 2x2, ULA Low 70 -0.2
R.PDSCH.2- QPSK, 0.30 TDLC300-
1-2 1.2 7DD 40/ 30 FR1.30-1 100 2x2, ULA Low 70 1.1
R.PDSCH.2- 256QAM,
1-3 4.1TDD 40/ 30 0.82 FR1.30-1 TDLA30-10 2x2, ULA Low 70 26.3
R.PDSCH.2- 16QAM, TDLC300-
1-4 21 TDD 40/ 30 0.48 FR1.30-1 100 2x2, ULA Low 30 2.5
1-5 R'SP?S.FCI;%Z_ 40/ 30 QPSK, 0.3 FR1.30-2 TDLA30-10 2x2, ULA Low 70 0.2
16 | REOSCHZ | 40730 | PS030 kR1303 | TDLASO-10 | 262, ULA Low 70 0.1
Table 5.2.2.2.1_1.4-2: Test requirement for Rank 2
Bandwidth Correlation Reference value
Test | Reference (MHz) /| Modulation |~ TDD Propagation | matrix and | Fraction of
Subcarrier | formatand | UL-DL 2 ;
num. channel spacin code rate attern condition antenna maximum SNR
pacind P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 64QAM, FR1.30-
2-1 3.1 TDD 40/ 30 0.51 1 TDLA30-10 2x2, ULA Low 70 20.8
R.PDSCH.2- 64QAM, FR1.30-
2-2 9.1 TDD 20/30 051 1A TDLA30-10 | 2x2, ULA Low 70 20.8
5.22.21 2 2Rx TDD FR1 PDSCH mapping Type A performance - 2x2 MIMO with enhanced
receiver type X for both SA and NSA
52221 21 Test Purpose

Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and with different channel
models, MCSs and number of MIMO layers

5.22.21 2.2 Test Applicability

Thistest appliesto all types of NR UE release 15 and forward supporting NR enhanced receiver type X.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and NR enhanced receiver

type X.

52221 2.3

Test Description

Sametest description asin clause 5.2.2.2.1 1.4 with the following exception:

- Table5.2221 24-1instead of 5.2.2.2.1 1.4-1

52221 2.4

Test Requirements

Table5.2.2.2.1 1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A.3.2.2 for each throughput test shall meet or exceed the specified value in Table 5.2.2.2.1.4.4-1 for the specified SNR
including test tolerances for al throughput tests.
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Table 5.2.2.2.1_2.4-1: Test requirement for Rank 2 and Enhanced Type X Receiver

Bandwidth Correlation Reference value
Test | Reference (MHz) / Modulation | TDD UL- Propagation | matrix and Fraction of
Subcarrier | format and DL - .
num. channel spacin code rate attern condition antenna maximum | SNR
b g P configuration | throughput | (dB)
(kHz) (%)
R.PDSCH.2- 16QAM, 2x2, ULA
3-1 22 7DD 40/ 30 0.48 FR1.30-1 | TDLA30-10 Medium 70 19.0
5.2.2.2.2 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH
performance
522221 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped with PDSCH
performance - 2x2 MIMO with baseline receiver for both SA and NSA
52222 11 Test Purpose
Verify the PDSCH mapping Type A normal performance under 2 receive antenna conditions and CSI-RS overlapped
with PDSCH
52222 1.2 Test Applicability

Thistest appliesto all types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

52222 1.3

Minimum conformance requirements

The performance requirements are specified in Table 5.2.2.2.2_1.3-3, with the addition of test parametersin table
5.2.2.2.2 1.3-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.2.2.2 1.3-1.

Table 5.2.2.2.2_1.3-1: Tests purpose

Purpose Test index
Verify the PDSCH mapping Type A normal performance 1-1
under 2 receive antenna conditions and CSI-RS
overlapped with PDSCH
Table 5.2.2.2.2_1.3-2: Test parameters
Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
E(E?w?igrration PRB bundling type Static
PRB bundling size 2
Resource allocation type Type O
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration
Length 1
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NZP CSI-RS for
CSl acquisition

OFDM symbols in the PRB used for CSI-
RS

lo=13

CSI-RS periodicity

5

ZP CSI-RS for CSI

Subcarrier index in the PRB used for CSI-
RS

(Ko, k1, k2, k3)=(2, 4, 6, 8)

acquisition Number of CSI-RS ports (X) 8
CSI-RS periodicity 5
Number of HARQ Processes 8

K1 value

(PDSCH-to-HARQ-timing-indicator)

Specific to each UL-DL pattern

Table 5.2.2.2.2_1.3-3: Minimum performance for Rank 2

) . Reference value
Bandwidth Modulation Correlation _
Test Reference (MHz) / format and TDD UL-DL Propagation matrix and Fraction of
num. channel Subcarrier code rate pattern condition antenna maximum SNR
spacing (kHz) configuration | throughput (dB)
(%)
11 | REDSCH2 40/ 30 16QAM, 0.48 | FRL30-1 | TDLC300-100 | 2x2, ULA Low 70 14.8

The normative reference for thisrequirement is TS 38.101-4 [2] clause 5.2.2.1.2

5.2.2.2.2 1.4

52222 141

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SSto take with the UE

Test Description

Initial Conditions

to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause5.1.2.1 and 5.1.2.2.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the NR cell are set up according to Table 5.2-1 and Table 5.2.2.2.2 1.3-2 and as
appropriate.

3. Downlink signals for the NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1, and uplink signals

according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions for the NR cell are set according to Annex B.0.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On or EN-DC, DC bearer MCG and SCG, Connected without release

On for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.2.2 1.4.3.

5.2.2.22_1.4.2

Test Procedure

1. SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table
5.2.2.2.2_1.1-3. The SS sends downlink MAC padding bits on the DL RMC.
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2. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RM C according to 5.2.2.2.2_1.1-3. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables5.2.2.2.2 1.3-2,5.2.2.2.2 1.3-3 and 5.2-1 as appropriate.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G
clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass
or fail according to Tables G.1.5-2 in Annex G clause G.1.5.

52222 143 Message Contents

M essage contents are according to TS 38.508-1 [6] subclause 4.6.1

52222 143 1

Message exceptions for SA

Table 5.2.2.2.2_1.4.3_1-1: PDSCH-TimeDomainResourceAllocationList

Derivation Path: TS 38.508-1 [6], Table 4.6.3-103

Information Element Value/remark Comment Condition
PDSCH-TimeDomainResourceAllocationList::= 1 entry FR1
SEQUENCE(SIZE(1..maxNrofDL-Allocations)) OF {

PDSCH-TimeDomainResourceAllocation[1]
SEQUENCE {
startSymbolAndLength 44 Start For Slot i, if
symbol(S)=2, mod(i, 10) =
Length(L)=4 7 for i from
{0,...,39}
53 Start For Slot i, if
symbol(S)=2, mod(i, 10) =
Length(L)=12 {0,1,2,3,4,5,}
) for i from
{1,...,39}
}
}
Table 5.2.2.2.2_1.4.3 1-2: PDSCH-Config
Derivation Path: TS 38.508-1 [6], Table 4.6.3-100
Information Element Value/remark Comment Condition
PDSCH-Config ::= SEQUENCE {
resourceAllocation resourceAllocationType0
prb-BundlingType CHOICE {
staticBundling SEQUENCE {
bundleSize n2 PRB Bundling
size of 2
}
}
}
Table 5.2.2.2.2_1.4.3_1-3: PDSCH-ServingCellConfig
Derivation Path: TS 38.508-1 [6], Table 4.6.3-102

Information Element Value/remark Comment Condition

PDSCH-ServingCellConfig ::= SEQUENCE {
nrofHARQ-ProcessesForPDSCH n8 8 HARQ’s
}
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Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
frequencyDomainResources 1111121111111111 CORESET to use
10000000 00000000 the least
00000000 00000 significant 102
RBs of the BWP
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
Table 5.2.2.2.2_1.4.3 1-5: CSI-FrequencyOccupation for TRS
Derivation Path: TS 38.508-1 [6], Table 4.6.3-33
Information Element Value/remark Comment Condition
CSI-FrequencyOccupation ::= SEQUENCE {
nrofRBs 106 40 MHz TRS
}
Table 5.2.2.2.2_1.4.3_1-6: NZP CSI-RS-ResourceMapping for CSI Acquisition
Derivation Path: TS 38.508-1 [6], Table 4.6.3-45
Information Element Value/remark Comment Condition
CSI-RS-ResourceMapping ::= SEQUENCE {
frequencyDomainAllocation CHOICE {
rowl 0001 ko=0
firstOFDMSymbollnTimeDomain 13 lo =13
}
Table 5.2.2.2.2_1.4.3_1-7: CSI-ResourcePeriodicityAndOffset for CSI Acquisition
Derivation Path: TS 38.508-1 [6], Table 4.6.3-43
Information Element Value/remark Comment Condition
CSI-ResourcePeriodicityAndOffset ::= CHOICE {
Slots5 0 Periodicity 5 slots
and offset 0
}
Table 5.2.2.2.2_1.4.3 1-8: ZP CSI-RS-ResourceMapping for CSI Acquisition
Derivation Path: TS 38.508-1 [6], clause 4.6.3-45
Information Element Value/remark Comment Condition
CSI-RS-ResourceMapping ::= SEQUENCE {
frequencyDomainAllocation CHOICE {
rowl 0010 ko=2
rowl 0100 ki=4
rowl 0110 k=6
rowl 0100 ks=8
}
nrofPorts P8 Eight Ports
}

5.2.2.2.2 1.4.3 2
Sameas5.2.2.2.2 1.4.3 2

Message exceptions for NSA
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5.22.22 15 Test Requirements
Table5.2.2.2.2_1.3-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A TBD for each throughput test shall meet or exceed the specified valuein Table 5.2.2.2.2 1.3-3 for the specified SNR
including test tolerances for all throughput tests

Table 5.2.2.2.2_1.5-1: Test requirement for Rank 2

. Reference value
Modulation Correlation
Test Reference format and TDD UL-DL Propagation matrix and Fraction of
num. channel code rate pattern condition antenna maximum SNR
configuration | throughput (dB)
(%)
1-1 ngs_r%gz 16QAM, 0.48 FR1.30-1 TDLC300-100 | 2x2, ULA Low 70 15.7
5.2.3  4RX requirements
5.2.3.1 FDD
5.2.3.1.1 4Rx FDD FR1 PDSCH mapping Type A performance
5.2.3.1.1.0 Minimum conformance requirements

The performance requirements are specified in Table 5.2.3.1.1.0-3, Table 5.2.3.1.1.0-4, Table 5.2.3.1.1.0-5, Table
5.2.3.1.1.0-6 and Table 5.2.3.1.1.0-7, with the addition of test parametersin Table 5.2.3.1.1.0-2 and the downlink
physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.1.0-1.

Table 5.2.3.1.1.0-1: Tests purpose

Purpose Test index

Verify the PDSCH mapping Type A normal performance 1-1, 1-2, 1-3, 2-1, 2-2, 3-1, 4-1
under 4 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

Verify the PDSCH mapping Type A HARQ soft combining 1-4
performance under 4 receive antenna conditions.

Verify the PDSCH mapping Type A enhanced performance |[5-1
requirement Type X under 4 receive antenna conditions and
with 3 MIMO layers.

Table 5.2.3.1.1.0-2: Test parameters

Parameter Unit Value
Duplex mode FDD
Active DL BWP index 1
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH PDSCH ag_gregation factor 1 _
configuration PRB bundling type Static
4 for Test 1-1
PRB bundling size WB for Test 3-1
2 for other tests
Resource allocation type Type 0
VRB-to-PRB mapping type Non-interleaved
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Parameter Unit Value
VRB-to-PRB mapping interleaver bundle size N/A
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2 for Test 1-1
configuration 1 for other tests
Length 1
8 for Test 1-4
Number of HARQ Processes 4 for other tests
K1 value 2
(PDSCH-to-HARQ-timing-indicator)

Table 5.2.3.1.1.0-3: Minimum performance for Rank 1

Bandwidth Correlation Reference value
Test | Reference SlE'l\JA(I:—IaZr)ri/er lf\:l)c;:jnu;;a\grc:g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
I()kHz)g configuration throughput (dB)
(%)
11 | RPDSCHI 1 40/15 QPSK, 0.30 | TDLB100-400 | 2x4, ULA Low 70 35
1.2 R'E'ZSF%'BL 10/15 QPSK, 0.30 | TDLC300-100 | 2x4, ULA Low 70 2.9
1-3 R'Zl:l)SF%?)'l_ 10/15 256QAM, 0.82 TDLA30-10 2x4, ULA Low 70 21.0
14 | REDSCHI 1 40/15 16QAM, 0.48 | TDLC300-100 | 2x4, ULA Low 30 15
Table 5.2.3.1.1.0-4: Minimum performance for Rank 2
Bandwidth . Reference value
. Correlation
Test | Reference SlE'l\JTazr)ri/er :c\gc;g:gfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
IZkHz)g configuration throughput (dB)
(%)

21 R'g DSCHL- | 10715 64QAM, 0.51 | TDLA30-10 | 2x4, ULA Low 70 135
22 R'EESF%'BZ' 20130 64QAM, 0.51 | TDLA30-10 | 2x4, ULA Low 70 13.7
Table 5.2.3.1.1.0-5: Minimum performance for Rank 3

Bandwidth Correlation Reference value
Test Reference Slglgﬂgazr)ri/er ?g?gqﬂfggg Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
‘()kHz)g configuration throughput (dB)
(%)
3-1 Rggsl:%%l 10/15 16QAM, 0.48 TDLA30-10 4x4, ULA Low 70 11.0
Table 5.2.3.1.1.0-6: Minimum performance for Rank 4
Bandwidth Correlation Reference value
Test | Reference SLE'k\)TaZr)ri/er ?g?g]ﬂ?gr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
pkHz 9 configuration throughput (dB)
() (%)
4-1 R'ZPIZSF%%L 10/15 16QAM, 0.48 TDLA30-10 4x4, ULA Low 70 15.6
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Bandwidth Correlation Reference value
Test Reference SL(ut)A(I:—IaZr)ri/er ,fvcln?rdnﬂfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
b g configuration throughput (dB)
(kHz) (%)
R.PDSCH.1- 4x4, ULA
5-1 23 FDD 10/15 16QAM, 0.48 TDLA30-10 Medium A 70 22.3

The normative reference for thisrequirement is TS 38.101-4 [5] clause 5.2.3.1.1.

523111 4Rx FDD FR1 PDSCH mapping Type A performance - 2x4 MIMO with baseline
receiver for both SA and NSA
52311 1.1 Test purpose

To verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers for a specified downlink Reference Measurement Channel (RMC)
to achieve a certain throughput and as well verify the HARQ soft combining with default baseline receiver
configuration, for Rank 1 and Rank 2 scenarios.

5.2.3.11 1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

52311 13 Test description

5.23.1.1 131 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Fregquenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.4 for TE diagram and clause A.3.2.5 for UE diagram.

2. The parameter settings for the cell are set up according to Tables 5.2-1 and 5.2.3.1.1.0-2 and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.0.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or
(EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS 38.508-1 [6]
clause 4.5. Message content are defined in clause 5.2.3.1.1 1.3.3.
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5.2.3.1.1 1.3.2 Test procedure

1. SStransmits PDSCH viaPDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table
5.2.3.1.1.0-2. The SS sends downlink MAC padding bits on the DL RMC.

2. SSsends uplink scheduling information for each UL HARQ process via PDCCH DCI format [0_1] for C_RNTI
to schedule the UL RM C according to Table 5.2.3.1.1.0-2. Since the UL has no payload and no loopback data to
send the UE sends uplink MAC padding bits on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables5.2.3.1.1_1.4-1and 5.2.3.1.1_1.4-2 as appropriate.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G
clause G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass
or fail accordingto Table G.1.5-5in Annex G clause G.1.5.

5. Repeat stepsfrom 1 to 4 for each subtest in Table 5.2.3.1.1.0-1 as appropriate.

5.2.3.1.1 1.3.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1 and 5.4.2.

52311 133 1 Message exceptions for SA

Table 5.2.3.1.1_1.3.3_1-1: BWP

Derivation Path: TS 38.508-1 [6], Table 4.6.3-8

Information Element Value/remark Comment Condition

BWP ::= SEQUENCE {

locationAndBandwidth 13750 For Test 2-2
(20MHz BW, SCS
30kHz)

14025 For other tests
(10MHz BW, SCS
15kHz)

Table 5.2.3.1.1_1.3.3_1-2: PDSCH-Config

Derivation Path: TS 38.508-1 [6], Table 4.6.3-100

Information Element Value/remark Comment Condition

PDSCH-Config ::= SEQUENCE {

prb-BundlingType CHOICE {

staticBundling SEQUENCE {

bundleSize n4 n4 for test 1-1
wideband wideband for test
3-1
Not present n2 for other tests
}
}

Table 5.2.3.1.1_1.3.3_1-3: DMRS-DownlinkConfig

Derivation Path: TS 38.508-1 [6], Table 4.6.3-50

Information Element Value/remark Comment Condition
DMRS-DownlinkConfig ::= SEQUENCE {
dmrs-AdditionalPosition posl pos1 for all tests
except test 1-1
Not present pos2 for test 1-1
}
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Table 5.2.3.1.1_1.3.3_1-4: PDSCH-ServingCellConfig

Derivation Path: TS 38.508-1 [6], Table 4.6.3-102

Information Element

Value/remark

Comment

Condition

PDSCH-ServingCellConfig ::= SEQUENCE {

nrofHARQ-ProcessesForPDSCH

Not present

n8 for test 1-4

n4

n4 for other tests

}

5.2.3.1.1_1.3.3 2

Sameas5.2.3.1.1 1.3.3 1

5.23.1.1 1.4

Table5.2.3.1.1.0-3 and Table 5.2.3.1.1.0-4 define the primary level settings.

Message exceptions for NSA

Test requirement

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A.3.2.1 for each throughput test shall meet or exceed the specified valuein Table 5.2.3.1.1 1.4-1 and Table
5.2.3.1.1 1.4-2for the specified SNR including test tolerances for all throughput tests.

Table 5.2.3.1.1_1.4-1: Test Requirement for Rank 1

Bandwidth Correlation Reference value
Test | Reference Slglgﬂgazr)ri/er lfv(l)c;dmualflggg Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
‘()kHz)g configuration throughput (dB)
(%)
1-1 R'EESF%'BL 10/15 QPSK, 0.30 | TDLB100-400 | 2x4, ULA Low 70 26
1-2 R':TEZ)SF%%L 10/15 QPSK, 0.30 TDLC300-100 2x4, ULA Low 70 -2.0
13 | RPDSCHA | 10/15 | 256QAM, 0.82 | TDLA30-10 | 2xd, ULA Low 70 22.0
14 | REDSCHI 1 40/15 16QAM, 0.48 | TDLC300-100 | 2x4, ULA Low 30 0.6
Table 5.2.3.1.1_1.4-2: Test Requirement for Rank 2
Bandwidth . Reference value
. Correlation
Test | Reference Slglgﬂé_'azr)ri/er ?g?gqﬂfggg Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
‘()kHz)g configuration throughput (dB)
(%)
21 R'g ESF%'B 1 10715 64QAM, 0.51 | TDLA30-10 | 2x4, ULA Low 70 145
2-2 R':Tl:l)SF%%Z 20/30 64QAM, 0.51 TDLA30-10 2x4, ULA Low 70 14.7
52311 2 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with baseline
receiver for both SA and NSA
52311 2.1 Test purpose

To verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and with different

channel models, MCSs and number of MIMO layers for a specified downlink Reference Measurement Channel (RMC)
to achieve a certain throughput and as well verify the HARQ soft combining with default baseline receiver
configuration, for Rank 3 and Rank 4 scenarios.
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5.2.3.11 2.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

5.23.1.1 2.3 Test description

Same test description asin clause 5.2.3.1.1_1.3 with the following exception:
- Table5.23.1.1 24-1instead of 5.2.3.1.1 1.4-1
- Table5.23.1.1 2.4-2instead of 5.2.3.1.1 1.4-2

- Figure A.3.1.7.5instead of A.3.1.7.4

5.23.1.1 24 Test requirement
Table5.2.3.1.1.0-5 and Table 5.2.3.1.1.0-6 define the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A.3.2.1 for each throughput test shall meet or exceed the specified valuein Table 5.2.3.1.1 2.4-1 and Table
5.2.3.1.1 2.4-2 for the specified SNR including test tolerances for al throughput tests.

Table 5.2.3.1.1_2.4-1: Test Requirement for Rank 3

Bandwidth Correlation Reference value
Test Reference SlE'l\JA(I:—IaZr)ri/er ?g?g:gfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
p 9 configuration throughput (dB)
(kHz) (%)
31 | REDSCH| 10715 | 16QAM 048 | TDLA30-10 | 4x4, ULALow 70 12.0
Table 5.2.3.1.1_2.4-2: Test Requirement for Rank 4
Bandwidth . Reference value
. Correlation
Test | Reference SL(lt)A(I:—IaZr)ri/er ,fvcln?rdnﬂfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
b g configuration throughput (dB)
(kHz) (%)
a1 |REDSSHL| 10715 | 16QAM, 048 | TDLA30-10 | 4xd, ULA Low 70 16.6
52311 3 FFS
52311 4 4Rx TDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced
receiver type X for both SA and NSA
52311 4.1 Test purpose

To verify the PDSCH mapping Type A enhanced performance under 4 receive antenna conditions for a specified
downlink Reference Measurement Channel (RMC) to achieve a certain throughput and as well verify the HARQ soft
combining with default enhanced receiver type X configuration, for Rank 3 scenario.

5.2.3.1.1 4.2 Test applicability

Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports and NR enhanced receiver
type X.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 50 ETSI TS 138 521-4 V15.1.0 (2019-07)

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC, 4 Rx antenna ports and NR
enhanced receiver type X.

5.2.3.1.1 4.3 Test description

Same test description asin clause 5.2.3.1.1_1.3 with the following exception:
- Figure A.3.1.7.4instead of A.3.1.7.5

Step 3 of Test procedure asin clause 5.2.3.1.1 1.3.2 isreplaced by:

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Table 5.2.3.1.1_4.4-1 as appropriate.

5.2.3.1.1 44 Test requirement
Table5.2.3.1.1.0-7 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A.3.2.1 for each throughput test shall meet or exceed the specified valuein Table 5.2.3.1.1 4.4-1 for the specified SNR
including test tolerances for all throughput tests.

Table 5.2.3.1.1_4.4-1: Test Requirement for Rank 3 and Enhanced Type X Receiver

Bandwidth Correlation Reference value
Test Reference SL(ut)A(I:—IaZr)ri/er ,fvcln?rdnﬂfgr?g Propagation matrix and Fraction of
num. channel spacin code rate condition antenna maximum SNR
b 9 configuration throughput (dB)
(kHz) (%)
R.PDSCH.1- 4x4, ULA
5-1 23 FDD 10/15 16QAM, 0.48 TDLA30-10 Medium A 70 23.3
5.23.14 4Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance
5.2.3.1.4.0 Minimum conformance requirements

The performance reguirements are specified in Table 5.2.3.1.4-3, with the addition of test parametersin Table
5.2.3.1.4.0-2 and the downlink physical channel setup according to Annex C.3.1.

The test purposes are specified in Table 5.2.3.1.4.0-1.

Table 5.2.3.1.4.0-1: Tests purpose

Purpose Test index
Verify the PDSCH mapping Type A normal performance
under 4 receive antenna conditions with CRS rate

matching configured

1-1,1-2
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Table 5.2.3.1.4.0-2: Test parameters

ACK information

Parameter Unit Value

Duplex mode FDD
Active DL BWP index 1

Mapping type Type A

ko 0

Starting symbol (S) 3

9 for Test 1-1

Length (L) 11 for Test 1-2

PDSCH aggregation factor 1
Ec?n?igzlration PRB bundling type Static

PRB bundling size 2

Resource allocation type Type O

RBG size Config2

VRB-to-PRB mapping type Non-interleaved

VRB-to-PRB mapping interleaver bundle N/A

size

DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 1
configuration Maximum number of OFDM symbols for 1

DL front loaded DMRS

. . . Same as NR carrier centre subcarrier

LTE carrier centre subcarrier location location
g]'zti g?;gr?tNeote \) | LTE carier BW MHz 10

Number of antenna ports 4

v-shift 0
Number of HARQ Processes 4
The number of slots between PDSCH and corresponding HARQ- 2

Note 1: No MBSFN is configured on LTE carrier

Table 5.2.3.1.4.0-3: Minimum performance for Rank 1

Bandwidth
(MHz) / Modulation Correlation Reference value
Test Reference Subcarrier format and Propagation matrix and Fraction of
num. channel spacing code rate condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
11 | RPDSCHATL 10715 1 opsk 030 | TDLA30-10 | 4xd, ULA Low 70 4.0
12 | RPDSCHL72 10715 ) opsk, 030 | TDLA30-0 | 4x4, ULA Low 70 4.0

The normative reference for this requirement is TS 38.101-4 [5], clause 5.2.3.1.4.

5.23.1.4_1

5231411
Sameas5.2.2.1.4 1.1.

52314 1.2

4Rx FDD FR1 PDSCH Mapping Type A and LTE-NR coexistence performance - 4x4
MIMO with baseline receiver for both SA and NSA

Test purpose

Test applicability

Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC supporting 4 Rx antenna

ports.
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52314 13 Test description

52314 131 Initial conditions
Sameas5.2.2.1.4_1.3.1 with the following exceptions:
- UseFigure A.3.1.7.4 for TE diagram
- UseFigure A.3.2.5for UE diagram
- Instead of 5.2.2.1.4.x - refer 5.2.2.3.4.x

5.23.14 132 Test procedure
Same as 5.2.2.3.4_1.3.2 with the following exceptions:
- Instead of 5.2.2.1.4.x - refer 5.2.2.3.4.x

5.2.3.14 1.33 Message contents
Sameas5.2.2.1.4 1.3.3.

5.2.3.14 1.34 Test requirement
Table 5.2.3.1.4.0-3 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A for each throughput test shall meet or exceed the specified valuein Table 5.2.3.1.4 1.3.4-1 for the specified SNR
including test tolerances for al throughput tests.

Table 5.2.3.1.4_1.3.4-1: Test requirement for Rank 1

Bandwidth
(MHz) / Modulation Correlation Reference value
Test Reference Subcarrier format and Propagation matrix and Fraction of
num. channel spacing code rate condition antenna maximum SNR
(kHz) configuration throughput (dB)
(%)
11 | RPDSCHLZL 10715 ) opsk, 030 | TDLA30-10 | 4x4, ULA Low 70 3.0
1-2 R.PDlsng;.lJ.l 10715 QPSK, 0.30 TDLA30-10 4x4, ULA Low 70 -3.0
5.2.3.2 TDD
5.2.3.2.1 4Rx TDD FR1 PDSCH mapping Type A performance
5.2.3.2.1.0 Minimum conformance requirements for PDSCH Mapping Type A

The performance requirements are specified in Table 5.2.3.2.1.0-3, Table 5.2.3.2.1.0-4, Table 5.2.3.2.1.0-5 and Table
5.2.3.2.1.0-6, with the test parameters defined in Table 5.2.3.2.1.0-2 and the downlink physical channel setup according
to Annex C.3.1.

The test purposes are specified in Table 5.2.3.2.1.0-1.
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Purpose

Test index

[Verify the PDSCH mapping Type A normal performance [1-1,1-2, 1-3, 1-5, 1-6, 2-1, 2-2, 3-1, 4-1]

under4 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers]

[Verify the PDSCH mapping Type A HARQ soft combining  |[1-4]
performance under 4 receive antenna conditions.]

[Verify the PDSCH mapping Type A enhanced performance |[3-2]
requirement Type X under 4 receive antenna conditions and
with 3 MIMO layers.]

Table 5.2.3.2.1.0-2: Test Parameters for Testing

Parameter Unit Value
) 20 for Test 2-2
Channel bandwidth MHz 40 for other tests
Duplex mode TDD
Active DL BWP index 1
First PRB 0
DL BWP . 51 for Test 2-2
configuration #1 Number of contiguous PRB PRBs 106 for other tests
Subcarrier spacing kHz 30
PDCCH . 48 for Test 2-2
configuration Number of PRBs in CORESET PRBs 102 for other tests
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) Specific to each Reference channel
PDSCH aggregation factor 1
PDSCH PRB bundling type Static
configuration
PRB bundling size 4 for Test 1-1
2 for other tests
Resource allocation type Type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle size N/A
DMRS Type Type 1
PDSCH DMRS Number of additional DMRS 2 for Tests 1-1
configuration 1 for other tests
Length 1

Number of HARQ Processes

16 for Test 1-4, [2-1]
8 for other tests

K1 value
(PDSCH-to-HARQ-timing-indicator)

Specific to each UL-DL pattern
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Table 5.2.3.2.1.0-3: Minimum performance for Rank 1

Reference value

Modulation . Corrglation Fraction of
Test Reference format and TDD UL-DL Propagation matrix and maximum SNR
num. channel code rate pattern condition antenna throuahput (dB)
configuration 9hp
(%)
1-1 Ri)tis_l_%%z QPSK, 0.30 FR1.30-1 TDLB100-400 | 2x4, ULA Low 70 [-3.9]
12 R'f BSTICD'BZ' QPSK, 0.30 FR1.30-1 | TDLC300-100 | 2x4, ULA Low 70 [-2.7]
1-3 RZ?STICDEI)Z 256QAM, 0.82 FR1.30-1 TDLA30-10 2x4, ULA Low 70 [TBD]
1-4 R;’[:EST%IBZ 16QAM, 0.48 FR1.30-1 TDLC300-100 | 2x4, ULA Low 30 [-1.1]
15 [Répf%gg].z- QPSK, 0.3 FR1.30-2 TDLA30-10 | 2x4, ULA Low 70 [-3.9]
1.6 | [RPDSCH.2- | QPSK, 0.30 FR1.30-3 TDLA30-10 | 2x4, ULA Low 70 [-3.9]
6.1 TDD]
Table 5.2.3.2.1.0-4: Minimum performance for Rank 2
. Correlation Refgrence value
Test Reference ';g??nﬂfggg TDD UL-DL Propagation matrix and Z‘:;(ti'r?]zr?]f SNR
num. channel code rate pattern condition antenna throuahput (dB)
configuration ugnpu
(%)

2-1 R.g[l)i%lgz 64QAM, 0.51 FR1.30-1 TDLA30-10 2x4, ULA Low 70 TBD
22 R'QBST%HD'Z' 64QAM, 0.51 FR1.30-1 TDLA30-10 | 2x4, ULA Low 70 [13.8]
Table 5.2.3.2.1.0-5: Minimum performance for Rank 3

Correlation Reference value
Test Reference ';g??nﬂfggg TDD UL-DL Propagation matrix and Z‘:;(ti'r?]zr?]f SNR
num. channel code rate pattern condition antenna throuahput (dB)
configuration ghp
(%)
3-1 R2PI;_3)§I_([3)I-[|)2- 16QAM, 0.48 FR1.30-1 TDLA30-10 4x4, ULA Low 70 [11.4]
R.PDSCH.2- 4x4, ULA
3-2 23 7DD 16QAM, 0.48 FR1.30-1 TDLA30-10 Medium A 70 [22.9]
Table 5.2.3.2.1.0-6: Minimum performance for Rank 4
Correlation Reference value
Test Reference ';g??nﬂfggg TDD UL-DL Propagation matrix and ?Z?(tilrﬁﬂrzf SNR
num. channel code rate pattern condition antenna throuahput (dB)
configuration ghp
(%)
4-1 R;’E)ls_l_%l-éZ 16QAM, 0.48 FR1.30-1 TDLA30-10 4x4, ULA Low 70 [16.1]

The normative reference for this requirement is TS 38.101-4 [5] clause 5.2.3.2.1.

5.23.21 1 4Rx FDD FR1 PDSCH mapping Type A performance - 2x4 MIMO with baseline

receiver for both SA and NSA
Editor's note: Thistest case isincomplete. The following aspects are either missing or TBD

- Following are pending RAN4 core spec update
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-NRisin|[]
-Annex for measurement uncertainty and test tolerance is TBD
-Annex for DL and UL signal setup is TBD
- PDSCH and PDCCH configuration before measurement is TBD
- LTE link setup detailsis TBD
- Propagation condition description in Annex is TBD
- Annex for statistical tput calculation is TBD
- Test tolerance analysisis missing
- Message contents are TBD
- TCI Sate/QCL Info isTBD
- Connection diagramis TBD

-All TBD's coming from core requirement in 38.101-4 pertaining to this test case needs to be defined

5.23.21 11 Test purpose

[To verify the PDSCH mapping Type A normal performance under 4 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers for a specified downlink Reference M easurement Channel (RMC)
to achieve a certain throughput and as well verify the HARQ soft combining with default baseline receiver
configuration, for Rank 1, Rank 2, Rank 3 & Rank 4 scenarios.]

5.2.3.21 1.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

52321 1.3 Test description

5.2.3.21 1.3.1 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [TBD].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.
Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [TBD] clause TBD.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1
[TBD] Annex A, in Figure TBD for TE diagram and clause TBD for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.2-1 and Table 5.2.3.2.1.0-2 and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.
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5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or
(EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS 38.508-1 [TBD]
clause 4.5. Message content are defined in clause 5.2.3.2.1_1.4.3.

5.2.3.21 132 Test procedure

1. SStransmits PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table
5.2.3.2.1.0-3, Table 5.2.3.2.1.0-4, Table 5.2.3.2.1.0-5 and Table 5.2.3.2.1.0-6. The SS sends downlink MAC
padding bits on the DL RMC.

2. 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 5.2.3.2.1.0-3, Table 5.2.3.2.1.0-4, Table 5.2.3.2.1.0-5 and Table
5.2.3.2.1.0-6. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits
on the UL RMC.

3. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables 5.2.3.2.1.0-1, 5.2.3.2.1.0-2 and as appropriate.

4. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex
TBD clause TBD. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide
pass or fail according to Tables TBD in Annex TBD clause TBD.

5. Repeat stepsfrom 1 to 3 for each subtest in Table 5.2.3.2.1.0-1 as appropriate.

5.2.3.2.1 1.3.3 Message contents
M essage contents are according to TS 38.508-1 [TBD] clause 4.6.1.
52321133 1 Message exceptions for SA
Table 5.2.3.2.1_1.3.3_1: message exceptions for SA

FFS

5.2.3.21 133 2 Message exceptions for NSA
Table 5.2.3.2.1_1.3.3_2: message exceptions for NSA

FFS

5.2.3.21 1.34 Test requirement
Table 5.2.3.2.1.0-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A TBD for each throughput test shall meet or exceed the specified valuein Table 5.2.3.2.1 1.3.4-1, Table

52321 1342, Table5.2.3.2.1 1.3.4-3and Table5.2.3.2.1_1.3.4-4 for the specified SNR including test tolerances
for al throughput tests.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15

57

ETSI TS 138 521-4 V15.1.0 (2019-07)

Table 5.2.3.2.1_1.3.4-1: Test Requirements for Rank 1

Reference value

Modulation . Corrglation Fraction of
Test Reference format and TDD UL-DL Propagation matrix and maximum SNR
num. channel code rate pattern condition antenna throuahput (dB)
configuration 9hp
(%)
R.PDSCH.2- QPSK, 0.30 [-3.9]
1-1 1.1 TDD FR1.30-1 TDLB100-400 | 2x4, ULA Low 70 T
] R.PDSCH.2- | QPSK, 0.30 i ] [-2.7]
1-2 1.2 7DD FR1.30-1 TDLC300-100 | 2x4, ULA Low 70 T
) R.PDSCH.2- | 256QAM, 0.82 ) : [TBD]
1-3 4.1 TDD FR1.30-1 TDLA30-10 2x4, ULA Low 70 T
R.PDSCH.2- | 16QAM, 0.48 [-1.1]
1-4 21 7DD FR1.30-1 TDLC300-100 | 2x4, ULA Low 30 T
) [R.PDSCH.2- QPSK, 0.3 ) : [-3.9]
1-5 5.1 TDD] FR1.30-2 TDLA30-10 2x4, ULA Low 70 T
) [R.PDSCH.2- QPSK, 0.30 . : [-3.9]
1-6 6.1 TDD] FR1.30-3 TDLA30-10 2x4, ULA Low 70 T
Table 5.2.3.2.1_1.3.4-2: Test Requirements for Rank 2
. Reference value
Modulation . Corrglatlon Fraction of
Test Reference format and TDD UL-DL Propagation matrix and maximum SNR
num. channel code rate pattern condition antenna throuahput (dB)
configuration (02) P

R.PDSCH.2- [TBD]
2-1 3.1 TDD 64QAM, 0.51 FR1.30-1 TDLA30-10 2x4, ULA Low 70 1T
R.PDSCH.2- [13.8]
2-2 3.2 TDD 64QAM, 0.51 FR1.30-1 TDLA30-10 2x4, ULA Low 70 1T

5.2.3.21 2 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with baseline

receiver for both SA and NSA

Editor's note: Same editor'snoteasin clause5.2.3.2.1 1

52321 2.1 Test purpose

Same test purpose asin clause 5.2.3.2.1 1.1.

5.2.3.21 2.2 Test applicability

Same test applicability asin clause 5.2.3.2.1 1.2.

5.2.3.21 23 Test description

5.2.3.21 231 Initial conditions

Sameinitia conditionsasin clause 5.2.3.2.1 1.3.1.

5.2.3.21 232 Test procedure

Sametest procedure asin clause 5.2.3.2.1 1.3.2.

5.2.3.21 233 Message contents

M essage contents are according to TS 38.508-1 [TBD] clause 4.6.1.
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Table 5.2.3.2.1_2.3.3_1: message exceptions for SA

Message exceptions for NSA

FFS

Table 5.2.3.2.1_2.3.3_2: message exceptions for NSA

Test requirement

FFS

Table 5.2.3.2.1_2.3.4-3: Test Requirements for Rank 3

Correlation Reference value
Test Reference ';g??nﬂfggg TDD UL-DL Propagation matrix and I?rl;aitilr(;n r?]f SNR
num. channel code rate pattern condition antenna thr?)u hu ut (dB)
configuration ghp
(%)
R.PDSCH.2- [11.4]
3-1 23 TDD 16QAM, 0.48 FR1.30-1 TDLA30-10 4x4, ULA Low 70 1T
Table 5.2.3.2.1_2.3.4-4: Test Requirements for Rank 4
. Reference value
Modulation Correlation Fraction of
Test Reference TDD UL-DL Propagation matrix and :
format and - maximum SNR
num. channel code rate pattern condition antenna throughput (dB)
configuration 9np
(%)
R.PDSCH.2- [16.1]
4-1 24 TDD 16QAM, 0.48 FR1.30-1 TDLA30-10 4x4, ULA Low 70 cTT
52321 3 FFS
52321 4 4Rx FDD FR1 PDSCH mapping Type A performance - 4x4 MIMO with enhanced

receiver type X for both SA and NSA

Editor's note: Same editor'snoteasin clause 5.2.3.2.1 1

52321 4.1 Test purpose

Same test purpose asin clause 5.2.3.2.1 1.1.

5.2.3.21 4.2 Test applicability

Same test applicability asin clause 5.2.3.2.1 1.2.
5.2.3.2.1 4.3 Test description

5.2.3.21 431 Initial conditions

Sameinitia conditionsasin clause 5.2.3.2.1 1.3.1.
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5.2.3.2.1 43.2 Test procedure
Sametest procedure asin clause 5.2.3.2.1 1.3.2.

5.2.3.2.1 433 Message contents
M essage contents are according to TS 38.508-1 [TBD] clause 4.6.1.
5.2.3.21 433 1 Message exceptions for SA
Table 5.2.3.2.1_4.3.3_1: message exceptions for SA

FFS

5.2.3.21 433 2 Message exceptions for NSA
Table 5.2.3.2.1_4.3.3_2: message exceptions for NSA
FFS
5.2.3.2.1 434 Test requirement
Sametest requirement asin clause 5.2.3.2.1 1.3.4.

Table 5.2.3.2.1_4.3.4-3: Test Requirements for Rank 3

Reference value

; Correlation -
Test Reference ';g?gqﬂ?ggg TDD UL-DL Propagation matrix and ?Ziﬁ'gﬂ;f SNR
num. channel code rate pattern condition antenna throughput (dB)
configuration 9np
(%)
R.PDSCH.2- 4x4, ULA [22.9]
3-2 23TDD 16QAM, 0.48 FR1.30-1 TDLA30-10 Medium A 70 CTT

5.3 PDCCH demodulation requirements

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink
Scheduling Grant (Pm-dsg).

The parameters specified in Table 5.3-1 are valid for all PDCCH tests unless otherwise stated.
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Table 5.3-1: Common test Parameters

[Parameter | Unit | Value
DL BWP
configuration Cyclic prefix Normal
#1
Common Physical Cell ID 0
serving cell SSB position in burst 1
parameters SSB periodicity ms 20
PDCCH Slots for PDCCH monitor_ing Each slot
configuration Number of PDCCH candidates 1

TCI state TCI state #1

First subcarrier index in the PRB

used for CSI-RS (ko) 0
CSI-RS resource 1:
4
CSI-RS resource 2:
First OFDM symbol in the PRB 8
used for CSI-RS (lo) CSI-RS resource 3:
4
CSI-RS resource 4:
8
Number of CSI-RS ports (X) 1
CDM Type No CDM
Density (p) 3
o 15 kHz SCS: 20
CSI-RS for CSI-RS periodicity Slots 30 kHz SCS- 40
tracking 15 kHz SCS:
10 for CSI-RS
resource 1 and 2
11 for CSI-RS
resource 3 and 4
CSI-RS offset Slots
30 kHz SCS:
20 for CSI-RS
resource 1 and 2
21 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
QCL info TCI state #0
Type 1 SSB index SSB #0
QCL
informatio | QCL Type Type C
n
TCIstate #0 = SSB index SSB #0
QCL
informatio | QCL Type Type D
n
Type 1 CSI-R§ resource 1
QCL CSI-RS resource from 'CSI-RS for
informatio tra.lckmg.
n configuration
QCL Type Type A
TClI state #1 Type 2 CSI-R§ resource 1
QCL CSI-RS resource from CSI.'R,S for
informatio tre}cklng_
n configuration
QCL Type Type D

SP Type |, Random
per slot with REG
Precoding configuration bundling granularity

for number of Tx
larger than 1
Symbols for all unused Res OCNG in Annex A.5
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The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.

5.3.1 1RX requirements
(Void)

5.3.2 2RX requirements

5.3.2.1 FDD

The parameters specified in Table 5.3.2.1-1 are valid for all FDD tests unless otherwise stated.

Table 5.3.2.1-1: Test Parameters

Parameter Unit 1 Tx Antenna | 2 Tx Antenna
CCE to REG mapping type noninterleaved
REG bundle size 6
Shift index 0
5.3.2.1.1 2Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
53.2111 Test Purpose

Thistest verifies the demodulation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table5.3.2.1.1.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.2.1.1.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

53.21.1.3 Minimum conformance requirements

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.1.1.3-1. The downlink physical setup isin accordance with Annex
C.3.1l

Table 5.3.2.1.1.3-1: Minimum performance for 1 Tx PDCCH with 15 kHz SCS

CORE Antenna | Reference value
Test Bandwi COR SET Aggreg Propagation configur
numb ESE .| ation Reference Channel paga ation and | Pm-dsg SNR
dth durati Condition .
er TRB level correlati (%) (dB)
on .
on Matrix
1 10 MHz 24 2 2 R.PDCCH.1-2.1 FDD TDLA30-10 1x2 Low 1 8.0
2 10 MHz 24 2 2 R.PDCCH.1-2.3 FDD TDLC300-100 1x2 Low 1 8.1
3 10 MHz 48 2 4 R.PDCCH.1-2.4 FDD TDLA30-10 1x2 Low 1 5.5
4 10 MHz 48 1 4 R.PDCCH.1-1.1 FDD TDLA30-10 1x2 Low 1 4.4
5 10 MHz 48 2 16 R.PDCCH.1-2.6 FDD TDLA30-10 1x2 Low 1 -2.1

The normative reference for thisrequirement is TS 38.101-4 [2] clause 5.3.
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532114 Test description

5.3.2.1.14.1 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D:

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A in Figure A.3.1.7.2 for TE diagram and clause A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5221.143.

5.3.2.1.1.4.2 Test procedure

1. SStransmits PDCCH with DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.3.2.1.1-1.
The details of PDCCH are specified in Table 5.3.1, Table 5.3.2.1-1, Table 5.3.2.1.1.3-1 respectively. The SS
sends downlink MAC padding bits on the DL RMC.

2. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.2.1.1-1 as appropriate.

3. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
G.1.5. Count the number of NACKs, ACKsand statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 5.3.2.1.1-
1, pass the UE. Otherwise fail the UE.

4. Repeat stepsfrom 1 to 3 for each subtest in Table 5.3.2.1.1-1 as appropriate.

5.3.2.1.1.4.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.
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Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test 1, 2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test4
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
Table 5.3.2.1.1.4.3.1-7: PDCCH Search Space
Derivation Path: TS 38.508-1 [6], Table 4.6.3-162
Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 1 SearchSpaceld Uss
with condition
Uss
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevell no
aggregationLevel2 nl AL2 Test 1, Test
2
aggregationLevel4 nl AL4 Test 3, Test
4
aggregationLevel8 no
aggregationLevell6 nl AL16 Test5
}
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISS
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCl Format1l 1 Long DCI
}
}
}
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For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.1.1.4.4-1.

Table 5.3.2.1.1.4.4-1: Test Requirement for 1Tx PDCCH with 15 kHz SCS

CORE Ante.nna Reference value
Test Bandwi COR SET Aggreg Propagation cgnflgur
numb dth ESE durati ation Reference Channel Condition ation and | Pm-dsg SNR
er TRB level correlati (%) (dB)
on ;
on Matrix
1 10MHz | 24 2 2 R.PDCCH.1-2.1 FDD TDLA30-10 1x2 Low 1 8.9
2 10MHz | 24 2 2 R.PDCCH.1-2.3 FDD TDLC300-100 1x2 Low 1 8.9
3 10 MHz | 48 2 4 R.PDCCH.1-2.4 FDD TDLA30-10 1x2 Low 1 6.4
4 10 MHz | 48 1 4 R.PDCCH.1-1.1 FDD TDLA30-10 1x2 Low 1 5.3
5 10MHz 48 2 16 R.PDCCH.1-2.6 FDD TDLA30-10 1x2 Low 1 -1.5
5.3.2.1.2 2Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA
532121 Test Purpose

Thistest verifies the demodulation performance of PDCCH for a two-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table5.3.2.1.2.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.2.1.2.2

Test applicability

Thistest appliesto all types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

5.3.2.1.2.3

Minimum conformance requirements

For the parameters specified in Table 5.3.2.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 5.3.2.1.2.3-1. The downlink physical setup isin accordance with Annex

C31.
Table 5.3.2.1.2.3-1: Minimum performance for 2 Tx PDCCH with 15 kHz SCS
Antenna Reference value
Test Bandwi |CORES CORESE Aggregatio | Reference |Propagation configurati
number dth ET RB T. n level Channel Condition on anq Pm-dsg SNR
duration correlation (%) (dB)
Matrix
1 10 MHz 24 2 4 R.PDCCH. |TDLC300-100 | 2x2 Low 1 2.0
1-2.2 FDD
2 10 MHz 48 2 8 R.PDCCH. |TDLC300-100 | 2x2 Low 1 [-1. 5]
1-2.5 FDD
3 10 MHz 48 1 8 R.PDCCH.1 | TDLA30-10 2x2 Low 1 [-0.3]
-1.3 FDD

The normative reference for this requirement is TS 38.101-4 [2] clause 5.3.
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5.3.2.1.24 Test description

5.3.2.1.2.4.1 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.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and clause A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.1-1 and Table 5.3.2.1.2.3-1
and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5221.143.

5.3.2.1.2.4.2 Test procedure

1. SStransmits PDCCH with DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table 5.3.2.1.1-
1. The details of PDCCH are specified in Table[ ] respectively. The SS sends downlink MAC padding bits on
the DL RMC.

2. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.2.1.2.3-1 as appropriate.

3. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table 5.3.2.1.1-
1, pass the UE. Otherwise fail the UE.

4. Repeat steps from 1 to 3 for each subtest in Table 5.3.2.1.2.3-1 as appropriate.

5.3.2.1.24.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.
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5.3.2.1.24.3.1 Message exceptions for SA

Table 5.3.2.1.1.4.3.1-1;: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28
Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test 2, 3
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test1
Duration 2 SearchSpace
duration of 2
symbols
Test1,2
1 SearchSpace
duration of 1
symbol
Test 3
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}

Table 5.3.2.1.1.4.3.1-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition

SearchSpace ::= SEQUENCE {

nrofCandidates SEQUENCE {

aggregationLevell no

aggregationLevel2 n0

aggregationLevel4 nl AL4 Test 1

aggregationLevel8 nl AL8 Test2,3

aggregationLevell6 n0

}

searchSpaceType CHOICE {

common SEQUENCE { CSS, SISS

ue-Specific SEQUENCE { USS

dci-Formats formats0-1-And-1-1 DCl Format1 1 Long_DCI

}

}

}

5.3.2.1.2.4.3.2 Message exceptions for NSA

Same as5.3.2.1.2.4.3.1

5.3.2.1.24.4 Test requirement
Table5.3.2.1.2.4.4-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.1.2.4.4-1.
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Table 5.3.2.1.2.4.4-1: Test Requirements for 2 Tx PDCCH with 15 kHz SCS

Antenna Reference value
Test Bandwi |CORES COFEFESE Aggregatio | Reference |Propagation Cogr:'gzaa“ Pm-d SNR
number dth ET RB . n level Channel Condition - -0s9
duration correlation (%) (dB)
Matrix
1 10 MHz 24 2 4 R.PDCCH. |TDLC300-100 | 2x2 Low 1 29
1-2.2 FDD
2 10 MHz 48 2 8 R.PDCCH. |TDLC300-100 | 2x2 Low 1 -0.6
1-2.5 FDD
3 10 MHz 48 1 8 R.PDCCH.1 | TDLA30-10 2x2 Low 1 0.7
-1.3 FDD
5.3.2.2 TDD

The parameters specified in Table 5.3.2.2-1 are valid for all TDD tests unless otherwise stated.

53.221

Table 5.3.2.2-1: Test Parameters

Parameter Unit 1 Tx Antenna [ 2 Tx Antenna
TDD UL-DL pattern FR1.30-1
CCE to REG mapping type interleaved
Interleaver size 3
REG bundle size 2 | 6
Shift Index 0

2Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD

- Following are pending RAN4 core spec update

- SNR in min requirements table is within square brackets.

53.221.1

Test Purpose

Thistest verifies the demodul ation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table5.3.2.2.1.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.2.21.2

Test applicability

Thistest appliesto all types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

5.3.2.2.1.3

Minimum conformance requirements

For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)

shall be below the specified value in Table 5.3.2.2.1.3-1. The downlink physical setup isin accordance with Annex

C3.1L
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Table 5.3.2.2.1.3-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . " ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 40 MHz 102 1 2 R.PDCCH. | TDLA30-10 1x2 Low 1 [6.7]
2-1.1 TDD
2 40 MHz 102 1 4 R.PDCCH. TDLC300- 1x2 Low 1 [2.7]
2-1.2TDD 100 '
R.PDCCH. TDLC300-
3 40 MHz 48 2 16 221 TDD 100 1x2 Low 1 [-4. 4]

The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.2.2.

532214 Test description

5.3.2.2.1.4.1 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.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1[7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Fregquenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1

Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.2 for TE diagram and section A.3.2.2 for UE diagram.

The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.1.3-1 as
appropriate.

Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

Propagation conditions are set according to Annex B.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.3.22.143.

5.3.2.2.1.4.2 Test procedure

1

SS transmits PDCCH with DCI format 1 1 for C_RNTI to transmit the DL RM C according to Table 5.3.2.2.1.3-
1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.1.3-1 respectively. The
SS sends downlink MAC padding bits on the DL RMC.

Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.2.2.1.3-1 as appropriate.

Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
5.3.2.2.1.5-1, pass the UE. Otherwise fail the UE.
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4. Repeat stepsfrom 1 to 3 for each subtest in Table 5.3.2.2.1.3-1 as appropriate.

5.3.2.2.1.4.3

Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

53.2.2143.1

Message exceptions for SA

Table 5.3.2.2.1.4.3.1-1;: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
controlResourceSetld ControlResourceSetld
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test1,2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test 4
cce-REG-MappingType CHOICE {
Interleaved SEQUENCE { Null
reg-BundleSize n2 1Tx
interleaverSize n3 TDD
}
precoderGranularity sameAsREG-bundle
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
}
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Table 5.3.2.2.1.4.3.1-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 0 SearchSpaceld CSs
with condition
CSs
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevel2 nl AL2 Test1
aggregationLevel4 nl AL4 Test 2
aggregationLevell6 nl AL16 Test 3
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISS
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCl Format1 1 Long DCI
}
}
}
}
5.3.2.2.1.4.3.2 Message exceptions for NSA

Same as 5.3.2.2.1.4.3.1.5.3.2.2.1.5 Test requirement
Table5.3.2.2.1.5-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.2.1.5-1.

Table 5.3.2.2.1.5-1: Test Requirement for 1Tx PDCCH with 30 kHz SCS

gr?a?i Antenna Reference value
Test | oo | CORE | CORESE | , . . Reference gn configurat
numbe idth SET T c?r?legel Channel Con ion and Pm-dsg SNR
r RB duration diti correlatio (%) (dB)
itio .
n n Matrix
1 40 MHz 102 1 2 R.PDCCH. 2-1.1 | TDL 1x2 Low 1 [6.7]+
TDD A30- 0.9
10
2 40 MHz 102 1 4 RPDCCH. 2.12 | TPL 1x2 Low 1 2.7+
TDD €300 0.9
- 100 '
TDL -
3 |40MHz | 48 2 16 RPDCCH 221 | c300 | 1x2 Low 1 4.4+
- 100 0.9
5.3.2.2.2 2Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update

- SNR in min requirements table is within square brackets.
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5.3.2.221 Test Purpose

This test verifies the demodul ation performance of PDCCH for a two-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table5.3.2.2.2.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.2.2.2.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

5.3.2.2.2.3 Minimum conformance requirements

For the parameters specified in Table 5.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 5.3.2.2.2.3-1. The downlink physical setup isin accordance with Annex
C.3.1.

Table 5.3.2.2.2.3-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . " ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 40 MHz [90] 1 8 R.PDCCH. TDLC300- 2x2 Low 1 [-1.5]
2-1.3TDD 100

The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.2.2.
5.3.2.2.24 Test description

5.3.2.2.2.4.1 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1[7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause TBD.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1. Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.2.3-1 as
appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.3.2.2243.
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5.3.2.2.2.4.2 Test procedure

1. SStransmits PDCCH with DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.3.2.2.2.3-
1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.2.2-1 and Table 5.3.2.2.2.3-1 respectively. The
SS sends downlink MAC padding bits on the DL RMC.

2. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.2.2.2.3-1 as appropriate.

3. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
G.1.5. Count the number of NACKs, ACKsand statDT Xs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
5.3.2.2.2.5-1, pass the UE. Otherwise fail the UE.

5.3.2.2.24.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

5.3.2.2.24.3.1 Message exceptions for SA

Table 5.3.2.2.2.4.3.1-1: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28
Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
controlResourceSetld ControlResourceSetld
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test 1, 2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test 4
cce-REG-MappingType CHOICE {
Interleaved SEQUENCE { Null
reg-BundleSize né 2 Tx
interleaverSize n3 TDD
precoderGranularity sameAsREG-bundle
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
}
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Table 5.3.2.2.2.4.3.1-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 0 SearchSpaceld CSs
with condition
CSs
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevel8 nl AL8 Test1
}
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISS
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCl Format1 1 Long_DCI
}
}
}
}
5.3.2.2.2.4.3.2 Message exceptions for NSA
Sameas5.3.2.2.2.4.3.1.
5.3.2.2.25 Test requirement

Table5.3.2.2.2.5-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.2.2.2.5-1.

Table 5.3.2.2.2.5-1: Test Requirement for 2Tx PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . - ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 40 MHz [90] 1 8 R.PDCCH. TDLC300- 2x2 Low 1 [-
2-1.3TDD 100 1.5]+
1.0

5.3.3 4RX requirements

5.33.1 FDD

The parameters specified in Table 5.3.3.1-1 are valid for al FDD tests unless otherwise stated.

Table 5.3.3.1-1: Test Parameters

Parameter Unit 1 Tx Antenna_ | 2 Tx Antenna
CCE to REG mapping type nonlinterleaved
REG bundle size 6
Shift index 0
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5.3.3.1.1 4Rx FDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update

- SNR in min requirements table is within square brackets.

5.33.1.11 Test Purpose

This test verifies the demodul ation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified valuein
Table5.3.3.1.1.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.3.1.1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

5.3.3.1.1.3 Minimum conformance requirements

For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.1.1.3-1. The downlink physical setup isin accordance with Annex
C.3.1l

Table 5.3.3.1.1.3-1: Minimum performance for PDCCH with 15 kHz SCS

CORES Antgnna Reference value
Test Bandw CORE ET Aggregati | Reference | Propagation configurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r RB n correlatio (%) (dB)
n Matrix

1 10 MHz 24 2 2 R.PDCCH. TDLA30-10 1x4 Low 1 [2.3]
1-2.1 FDD

2 10 MHz 24 2 2 R.PDCCH. TDLC300- 1x4 Low 1 [2.5]

1-2.3 FDD 100

3 10 MHz 48 2 4 R.PDCCH. TDLA30-10 1x4 Low 1 [0.0]
1-2.4 FDD

4 10 MHz 48 1 4 R.PDCCH. TDLA30-10 1x4 Low 1 [-0.7]
1-1.1 FDD

The normative reference for thisrequirement is TS 38.101-4 [5] clause 5.3.3.1.

5.33.1.14 Test description

5.3.3.1.14.1 Initial conditions

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

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Fregquenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D.
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1. Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.3 for TE diagram and section A.3.2.5 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.1.3-1 as
appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.3.3.1.143.

5.3.3.1.1.4.2 Test procedure

1. SStransmits PDCCH with DCI format 1 _1 for C_RNTI to transmit the DL RMC according to Table 5.3.3.1.1.3-
1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.1.3-1 respectively. The
SS sends downlink MAC padding bits on the DL RMC.

2. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.3.1.1.3-1 as appropriate.

3. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
G.1.5. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
5.3.3.1.1.5-1, pass the UE. Otherwise fail the UE.

4. Repeat stepsfrom 1 to 3 for each subtest in Table 5.3.3.1.1.3-1 as appropriate.

5.3.3.1.1.4.3 Message contents
M essage contents are according to TS 38.508-1 [6] clause 4.6.1.
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Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
controlResourceSetld ControlResourceSetld
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test 1, 2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test 4
precoderGranularity sameAsREG-bundle
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
Table 5.3.3.1.1.4.3.1-2: PDCCH Search Space
Derivation Path: TS 38.508-1 [6], Table 4.6.3-162
Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 0 SearchSpaceld CSs
with condition
CSs
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevel2 nl AL2 Test 1, Test
2
aggregationLevel4 nl AL4 Test 3, Test
4
}
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISS
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCl Format1 1 Long DCI
}
}
}
}
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5.3.3.1.1.4.3.2 Message exceptions for NSA
Sameas5.3.3.1.1.4.3.1.
5.3.3.1.15 Test requirement

Table 5.3.3.1.1.5-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.1.1.5-1.

Table 5.3.3.1.1.5-1: Test Requirement for 1Tx PDCCH with 15 kHz SCS

CORES Antgnna Reference value
Test Bandw CORE ET Aggregati | Reference | Propagation configurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r RB n correlatio (%) (dB)
n Matrix

1 10 MHz 24 2 2 R.PDCCH. TDLA30-10 1x4 Low 1 [2.3]+

1-2.1 FDD 0.9
2 10 MHz 24 2 2 R.PDCCH. TDLC300- 1x4 Low 1 [2.5]+

1-2.3 FDD 100 0.9
3 10 MHz 48 2 4 R.PDCCH. TDLA30-10 1x4 Low 1 [0.0]+

1-2.4 FDD 0.9

4 10 MHz 48 1 4 R.PDCCH. TDLA30-10 1x4 Low 1 [-
1-1.1 FDD 0.7]+

0.9

5.3.3.1.2 4Rx FDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update

- SNR in min requirements table is within sguare brackets.

5.3.3.1.21 Test Purpose

Thistest verifies the demodulation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table 5.3.3.1.2.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.3.1.2.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

5.3.3.1.2.3 Minimum conformance requirements

For the parameters specified in Table 5.3.3.1-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 5.3.3.1.2.3-1. The downlink physical setup isin accordance with Annex
C.3.1.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 78 ETSI TS 138 521-4 V15.1.0 (2019-07)

Table 5.3.3.1.2.3-1: Minimum performance for PDCCH with 15 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . " ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 10 MHz 24 2 4 R.PDCCH. TDLC300- 2x4 Low 1 TBD
1-2.2 FDD 100
2 10 MHz 48 2 8 R.PDCCH. TDLC300- 2x4 Low 1 [-4.8]
1-2.5 FDD 100
3 10 MHz 48 1 4 R.PDCCH. | TDLA30-10 2x4 Low 1 TBD
1-1.3 FDD

The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.1.
5.3.3.1.24 Test description

5.3.3.1.2.4.1 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.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Fregquenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1. Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.4 for TE diagram and section A.3.2.5 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.2.3-1 as
appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.3.3.1.243.

5.3.3.1.24.2 Test procedure

1. SStransmits PDCCH with DCI format 1 _1 for C_RNTI to transmit the DL RMC according to Table 5.3.3.1.2.3-
1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.1-1 and Table 5.3.3.1.2.3-1 respectively. The
SS sends downlink MAC padding bits on the DL RMC.

2. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.3.1.2.3-1 as appropriate.

3. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
[G.1.X]. Count the number of NACK's, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
5.3.3.1.2.5-1, pass the UE. Otherwise fail the UE.
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4. Repeat stepsfrom 1 to 3 for each subtest in Table 5.3.3.1.2.3-1 as appropriate.

5.3.3.1.24.3 Message contents
Message contents are according to TS 38.508-1 [6] clause 4.6.1.

5.3.3.1.24.3.1 Message exceptions for SA

Table 5.3.3.1.2.4.3.1-1;: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28
Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
controlResourceSetld ControlResourceSetld
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test1, 2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test 4
precoderGranularity sameAsREG-bundle
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
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Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 0 SearchSpaceld CSs
with condition
CSs
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevel4 nl AL4 Test 1, Test
3
aggregationLevel8 nl AL8 Test 2
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISs
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCl Format1 1 Long DCI
}
}
}
}
5.3.3.1.2.4.3.2 Message exceptions for NSA
Sameasb.3.3.1.2.4.3.1.
5.3.3.1.25 Test requirement

Table 5.3.3.1.2.5-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)

shall be below the specified valuein Table 5.3.3.1.2.5-1.

Table 5.3.3.1.2.5-1: Test Requirement for 2Tx PDCCH with 15 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . o ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 10 MHz 24 2 4 R.PDCCH. TDLC300- 2x4 Low 1 TBD+
1-2.2 FDD 100 1.0
2 10 MHz 48 2 8 R.PDCCH. TDLC300- 2x4 Low 1 [-
1-2.5 FDD 100 4.8]+
1.0
3 10 MHz 48 1 4 R.PDCCH. TDLA30-10 2x4 Low 1 TBD+
1-1.3 FDD 1.0
5.3.3.2 TDD

The parameters specified in Table 5.3.3.2-1 are valid for all TDD tests unless otherwise stated.
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Table 5.3.3.2-1: Common Test Parameters

Parameter Unit 1 Tx Antenna | 2 Tx Antenna
TDD UL-DL pattern FR1.30-1
CCE to REG mapping type interleaved
Interleaver size 3
REG bundle size 2 | 6
Shift Index 0

5.3.3.2.1 4Rx TDD FR1 PDCCH 1 Tx antenna performance for both SA and NSA
Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update

- SNR in minimum requirements tableis TBD

5.3.3.21.1 Test Purpose

This test verifies the demodul ation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified valuein
Table5.3.3.2.1.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.3.2.1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

5.3.3.2.1.3 Minimum conformance requirements

For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.2.1.3-1. The downlink physical setup isin accordance with Annex
C.3.1l

Table 5.3.3.2.1.3-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test Bandw CORE ET Aggregati | Reference | Propagation configurat
numbe idth SET duratio c?r?le\?el Channel Coeld%tion ion and Pm-dsg SNR
r RB n correlatio (%) (dB)
n Matrix
R.PDCCH.
1 40 MHz 102 1 2 211 TDD TDLA30-10 1x4 Low 1 TBD
R.PDCCH. TDLC300-
2 40 MHz 102 1 4 2.1.2 TDD 100 1x4 Low 1 TBD
R.PDCCH. 1x4
3 40 MHz 48 2 16 2.2 1TDD TDLA30-10 Medium A 1 [-4.1]

The normative reference for thisrequirement is TS 38.101-4 [5] clause 5.3.3.2.

5.33.2.14 Test description

5.3.3.2.14.1 Initial conditions

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

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1 [7].

Configurations of PDCCH before measurement are specified in Annex C.
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Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1

Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.3 for TE diagram and section A.3.2.5 for UE diagram.

The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.1.3-1 as
appropriate.

Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

Propagation conditions are set according to Annex B.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.3.3.2.14.3.

5.3.3.2.1.4.2 Test procedure

1

4.

SStransmits PDCCH with DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.3.3.2.1.3-
1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.1.3-1 respectively. The
SS sends downlink MAC padding bits on the DL RMC.

Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.3.2.1.3-1 as appropriate.

Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
[G.1.x]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
5.3.3.2.1.5-1, pass the UE. Otherwise fail the UE.

Repeat steps from 1 to 3 for each subtest in Table 5.3.3.2.1.3-1 as appropriate.

5.3.3.2.1.4.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15

5.3.3.2.1.4.3.1 Message exceptions for SA

83

Table 5.3.3.2.1.4.3.1-1;: PDCCH-ControlResourceSet

ETSI TS 138 521-4 V15.1.0 (2019-07)

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
controlResourceSetld ControlResourceSetld
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test 1, 2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test 4
cce-REG-MappingType CHOICE {
Interleaved SEQUENCE { Null
reg-BundleSize n2 1Tx
interleaverSize n3 TDD
}
precoderGranularity sameAsREG-bundle
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
}
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Table 5.3.3.2.1.4.3.1-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162
Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 0 SearchSpaceld CSs
with condition
CSS
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevel2 nl AL2 Test 1
aggregationLevel4 nl AL4 Test 2
aggregationLevell6 nl AL16 Test 3
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISS
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCIl Format1 1 Long DCI
}
}
}
}
5.3.3.2.1.4.3.2 Message exceptions for NSA
Sameasb5.3.3.2.1.4.3.1.
5.3.3.2.15 Test requirement

Table 5.3.3.2.1.5-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.2.1.5-1.

Table 5.3.3.2.1.5-1: Test Requirement for 1Tx PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test Bandw CORE ET Aggregati | Reference | Propagation cgnflgurat
numbe idth SET duratio on level Channel Condition lon and Pm-dsg SNR
r RB n correlatio (%) (dB)
n Matrix

R.PDCCH. TBD+

1 40 MHz 102 1 2 2.11TDD TDLA30-10 1x4 Low 0.9
R.PDCCH. TDLC300- TBD+

2 40 MHz 102 1 4 212 TDD 100 1x4 Low 1 0.9

R.PDCCH. 1x4 h
3 40 MHz 48 2 16 2.2 1TDD TDLA30-10 Medium A 1 4(.)1]9+

5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx antenna performance for both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update

- RMC and SNR in min requirements tableis TBD
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5.3.3.2.21 Test Purpose

Thistest verifies the demodulation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table 5.3.3.2.2.3-1. The downlink physical setup isin accordance with Annex C.3.1.

5.3.3.2.2.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

5.3.3.2.2.3 Minimum conformance requirements

For the parameters specified in Table 5.3.3.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified value in Table 5.3.3.2.2.3-1. The downlink physical setup isin accordance with Annex
C.3.1.

Table 5.3.3.2.2.3-1: Minimum performance for PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . " ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 40 MHz 90 1 8 TBD TDLC300- 2x4 Low 1 [-4.6]
100

The normative reference for this requirement is TS 38.101-4 [5] clause 5.3.3.2.
5.3.3.2.24 Test description

5.3.3.2.24.1 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-2 of 38.521-1[7].

Configurations of PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.
For EN-DC within FR1 operation, setup the LTE link according to Annex D.

1. Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.4 for TE diagram and section A.3.2.5 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.2.3-1 as
appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without Release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.3.3.2.243.
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5.3.3.2.24.2 Test procedure

1. SStransmits PDCCH with DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 5.3.3.2.2.3-
1. The details of PDCCH are specified in Table 5.3-1, Table 5.3.3.2-1 and Table 5.3.3.2.2.3-1. The SS sends
downlink MAC padding bits on the DL RMC.

2. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 5.3.3.2.2.3-1 as appropriate.

3. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex G clause
[G.1.x]. Count the number of NACKs, ACKsand statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
5.3.3.2.2.5-1, pass the UE. Otherwise fail the UE.

4. Repeat steps from 1 to 3 for each subtest in Table 5.3.3.2.2.3-1 as appropriate.

5.3.3.2.24.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

5.3.3.2.24.3.1 Message exceptions for SA

Table 5.3.3.2.2.4.3.1-1;: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
controlResourceSetld ControlResourceSetld
frequencyDomainResources 11111111 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 48 RBs
of the BWP
Test 3,4,5
11110000 00000000 CORESET to use
00000000 00000000 the least
00000000 00000 significant 24 RBs
of the BWP
Test1,2
Duration 2 SearchSpace
duration of 2
symbols
Test1,2,3,5
1 SearchSpace
duration of 1
symbol
Test 4
cce-REG-MappingType CHOICE {
Interleaved SEQUENCE { Null
reg-BundleSize n6 2 Tx
interleaverSize n3 TDD
}
precoderGranularity sameAsREG-bundle
tci-StatesPDCCH-ToAddList {
0 TCI State #0
1 TCI State #1
}
}
}
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Table 5.3.3.2.2.4.3.1-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
searchSpaceld 0 SearchSpaceld CSs
with condition
CSs
controlResourceSetld 0 ControlResourceS
etld
monitoringSlotPeriodicityAndOffset CHOICE {
sl1 NULL
}
monitoringSymbolsWithinSlot 11000000000000 Symbols 0 and 1
nrofCandidates SEQUENCE {
aggregationLevel8 nl AL8 Test 1
}
searchSpaceType CHOICE {
common SEQUENCE { CSS, SISS
ue-Specific SEQUENCE { USS
dci-Formats formats0-1-And-1-1 DCl Format1 1 Long_DCI
}
}
}
}
5.3.3.2.2.4.3.2 Message exceptions for NSA
FFS
5.3.3.2.25 Test requirement

Table 5.3.3.2.2.5-1 defines the primary level settings.

For the parameters specified in Table 5.3-1 the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 5.3.3.2.2.5-1.

Table 5.3.3.2.2.5-1: Test Requirement for 2Tx PDCCH with 30 kHz SCS

CORES Antenna Reference value
Test CORE . . configurat
Bandw ET Aggregati | Reference | Propagation ;
numbe . SET . . ion and Pm-dsg SNR
idth duratio on level Channel Condition .
r RB n correlatio (%) (dB)
n Matrix
1 40 MHz 90 1 8 TBD TDLC300- 2x4 Low 1 [-
100 4.6]+
1.0

54 PBCH demodulation requirements

RAN4 will specify the PBCH performance requirements and has recommended that these requirements do not need to
be tested.

5.5 Sustained downlink data rate provided by lower layers

55.1 FR1 Sustained downlink data rate performance for single carrier
Editor's note: Thistest case isincomplete. The following aspects are either missing or TBD

- Test Procedure to calculate PDCP SDU successrate is FFS
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551.1 Test Purpose

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly processin a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF
conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement

5.5.1.2 Test Applicability

Thistest appliesto al types of NR UE release 15 and forward.

5.5.1.3 Minimum conformance requirements
The requirementsin this clause are applicable to the FR1 single carrier case.

The TB success rate shall be higher than 85% when PDSCH is scheduled with MCS defined for the channel bandwidth
with the downlink physical channel setup according to Annex C.3.1.

The TB successrate is defined as 100%* NDL_correct_rx/ (NDL_newtx + NDL_retx), Where NpL_newtx is the number of newly
transmitted DL transport blocks, NbL_retx is the number of retransmitted DL transport blocks, and NbL_correct_rxis the
number of correctly received DL transport blocks.

The common test parameters are specified in Table 5.5.1.3-1. The parameters specified in Table 5.5.1.3-2 are applicable
for tests on FDD bands and parameters specified in Table 5.5.1.3-3 are applicable for tests on TDD bands.

Unless otherwise stated, no user data is scheduled on slot #0, 10 and 11 within 20 ms for SCS 15 kHz.

Unless otherwise stated, no user data is scheduled on slot #0, 20 and 21 within 20 ms for SCS 30 kHz.
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Table 5.5.1.3-1: Common test parameters for FDD and TDD bands
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
EPRE ratio of PTRS to PDSCH dB N/A
Channel bandwidth MHz Channel bandwidth from selected band
Physical Cell ID 0
Common serving SSB pos.itio.n.in burst First SSB in Slot #0
cell parameters S.SB periodicity — ms 20
First DMRS position for Type A PDSCH 5
mapping
Cross carrier scheduling Not configured
Active DL BWP index 1
Actual carrier Offset betweeq Point A_ and the lowest RBs 0
configuration usable gubcarngr on this carrier (Note 2)
Subcarrier spacing kHz 15 or 30
RB offset RBs 0
Maximum transmission bandwidth
configuration as specified in TS
DL BWP Number of contiguous PRB 38.101-1 [6, Section 5.3.2] for tested
configuration #1 channel bandwidth and subcarrier
spacing
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
Slots for PDCCH monitoring Each slot
Symbols with PDCCH Symbols #0
Number of PRBs in CORESET Table 5.5A-4
PDCCH _ 1/AL 1 for 30 kHz / 5 MHz
configuration Number t_)f PDCCH candidates and 1/AL4 for 15 kHz / 5 MHz, 30 kHz / 10
aggregation levels MHz and 30 kHz / 15 MHz
1/AL 8 for other combinations
CCE-to-REG mapping type Non-interleaved
DCI format 11
TCI State TCI state #1
Mapping type Type A
ko 0
PDSCH aggregation factor 1
PRB bundling type Static
E(E?w?igrration PRB bundling siz_e WB
Resource allocation type Type O
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
Number of additional DMRS 1
Length 1
PDSCH DMRS {1000} for 1 Layer CCs
configuration Antenna ports indexes {1000, 1001} for 2 Layers CCs
{1000 — 1003} for 4 Layers CCs
Number of PDSCH DMRS CDM group(s) 1 for 1 layer and 2 layers CCs
without data 2 for 4 Layers CCs
PTRS configuration PTRS is not configured
(S:Létla_cggler indexes in the PRB used for ko= 3 for CSI-RS resource 1,2,3.4
OFDM symbols in the PRB used for CSI- lo = 6 for CSI-RS resource 1 and 3
RS lo = 10 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CSI-RS for tracking | CDM Type ‘No CDM ' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
15 kHz SCS: 20 for CSI-RS resource
_ 1,2,3,4
CSI-RS periodicity Slots 30 kHz SCS: 40 for CSI-RS resource
1,234
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15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
CSI-RS offset Slots
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

Frequency Occupation Start PRB 0 .
Number of PRB = BWP size
QCL info TCI state #0
Subcarrier indexes in the PRB used for ko= 4
CSI-RS
OFDM symbols in the PRB used for CSI- o =
RS o =12
Number of CSI-RS ports (X) Same as number of transmit antenna
NZP CSI-RS for =DM Type FD-CDM2
CSl acquisition Density (p) L -
CSI-RS periodicity 15 kHz SCS: 20
30 kHz SCS: 40
CSI-RS offset 0
Frequency Occupation Start PRB 0 .
Number of PRB = BWP size
QCL info TCI state #1
Subcarrier indexes in the PRB used for Ko=0
CSI-RS
OFDM symbols in the PRB used for CSI- o =
RS =12
Number of CSI-RS ports (X) 4
ZP CSI-RS for CSI CDM Type ‘FD-CDM2’
acquisition Density (p) 1
o 15 kHz SCS: 20
CSI-RS periodicity 30 kHz SCS: 40
CSI-RS offset 0
. Start PRB 0
Frequency Occupation Number of PRB = BWP size
Type 1 QCL | SSB index SSB #0
information | QCL Type Type C
TCl state #0 Type 2 QCL | SSB index N/A
information | QCL Type N/A
CSI-RS resource 1 from ‘CSI-RS for
Type 1 QCL | CSI-RS resource tracking’ configuration
information
TCl state #1 QCL Type Type A
TCI state #0 Type 2 QCL CSI-RS resource N/A
information
Type 1 QCL | SSB index SSB #0
information
Maximum number of code block groups for ACK/NACK feedback 1
Maximum number of HARQ transmission 4
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}

SP Type |, Random per slot with PRB
bundling granularity
Symbols for all unused Res OCNG Annex A.5
Static propagation condition
No external noise sources are applied

Precoding configuration

Propagation condition

Antenna 1 layer CCs 1x2 or 1x4
configuration 2 layers CCs 2x2 or 2x4
9 4 layers CCs 4x4

Note 1:  UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH
transmission

Note 2:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [2] for tested
channel bandwidth and subcarrier spacing
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Table 5.5.1.3-2: Additional test parameters for FDD band

Parameter Unit Value
Duplex mode FDD
PDSCH Starting symbol (S) 1
configuration Length (L) 13
Number of HARQ Processes 4
K1 value 2

Table 5.5.1.3-3: Additional test parameters for TDD band

Parameter Unit Value
Duplex mode TDD
PDSCH Starting symbol (S) 1
configuration Length (L) 13
Number of HARQ Processes 8
K1 value Specific to each UL-DL pattern

15 kHz SCS: FR1.15-1

TDD UL-DL pattern 30 kHz SCS: FR1.30-1
Note 1: PDSCH is scheduled only on full DL slots

Table 5.5.1.3-4: Number of PRBs in CORESET

(ﬁﬁ; 5MHz | 10MHz | 15MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50MHz | 60 MHz | 80 MHz ,&l&oz
15 24 48 78 102 132 156 216 270 N/A N/A N/A
30 6 24 36 48 60 78 102 132 162 216 270
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Table 5.5.1.3-5: MCS indexes for indicated UE capabilities

Maximum number of Maximum Scaling MCS
PDSCH MIMO layers | modulation format factor
1 8 1 26
1 8 0.8 21
1 8 0.75 20
1 8 04 11
1 6 1 27
1 6 0.8 23
1 6 0.75 22
1 6 0.4 14
1 4 1 16
1 4 0.8 16
1 4 0.75 16
1 4 0.4 10
1 2 1 9
1 2 0.8 9
1 2 0.75 9
1 2 0.4 4
2 8 1 26
2 8 0.8 21
2 8 0.75 20
2 8 0.4 11
2 6 1 27
2 6 0.8 23
2 6 0.75 22
2 6 04 14
2 4 1 16
2 4 0.8 16
2 4 0.75 16
2 4 0.4 10
2 2 1 9
2 2 0.8 9
2 2 0.75 9
2 2 0.4 4
4 8 1 26
4 8 0.8 23
4 8 0.75 22
4 8 0.4 12
4 6 1 27
4 6 0.8 24
4 6 0.75 23
4 6 0.4 14
4 4 1 16
4 4 0.8 16
4 4 0.75 16
4 4 0.4 11
4 2 1 9
4 2 0.8 9
4 2 0.75 9
4 2 04 5

5.5.1.3.1 Procedure for test parameter selection

Below test parameter selection procedure is from 38.101-4 [5] by replacing CA configuration with operating band, and

bandwidth instead of bandwidth combination.

The test parameters are determined by the following procedure:

- Select one operating band among all supported operating bands and set of per band UE capabilities among all
supported UE capabilities that providesthe largest datarate [TS 38.306 [14, Section 4.1.2]].
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- Set of per band UE capabilities includes channel bandwidth, subcarrier spacing, number of PDSCH MIMO layers,
modulation format and scaling factor [TS 38.306 [14, Section 4.1.2]].

- When there are multiple sets of bandwidths and UE capabilities (channel bandwidth, subcarrier spacing, number of
MIMO layer, modulation format, scaling factor) with same largest data rate, select one among sets with the smallest
channel bandwidth.

- For each operating band, use Table 5.5.1.3-5 to determine MCS based on test parameters and indicated UE
capabilities
Pasting relevant portion of max data rate equation from TS 38.306 [14] section 4.1

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

J ) _ _ NBW(J'),/J 12 .
datarate (in Mbps) =10°° Z Vf_:a;)/ers ‘Qr(nl) O R 'PRBT—,"(]-—OH (1))

i=1 s
wherein
Jisthe number of aggregated component carriersin aband or band combination
Rmax = 948/1024
For thej-th CC,
V(Li;as is the maximum number of supported layers given by higher layer parameter maxNumber MIMO-

LayersPDSCH for downlink and maximum of higher layer parameters maxNumber MIMO-LayersCB-PUSCH
and maxNumber MIMO-Layer sSNonCB-PUSCH for uplink.

Q,‘n” is the maximum supported modulation order given by higher layer parameter
supportedModulationOrder DL for downlink and higher layer parameter supportedModulationOrderUL for

uplink.
f s the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75,
and 0.4.

H isthe numerology (as defined in TS 38.211 [6])

"

1073
u J=

s isthe average OFDM symbol duration in a subframe for numerology # , i.e. 14-2%  Notethat
normal cyclic prefix is assumed.

N g’\?/\é(i )it

is the maximum RB alocation in bandwidth BW !/ with numerology M asdefinedin5.3 TS

38.101-1[2] and 5.3 TS 38.101-2 [3], where BW" i the UE supported maximum bandwidth in the given
band or band combination.

OH 4 isthe overhead and takes the following values
0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL

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

The approximate maximum data rate can be computed as the maximum of the approximate data rates computed using
the above formula for each of the supported band or band combinations.
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The normative reference for this requirement is TS 38.101-4 [5], clause 5.5.1.
55.1.4 Test description

55.14.1 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of TS 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.
Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

1. Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE
diagram (without fader and AWGN) and clause A.3.2.2 for UE diagram.

2. The parameter settings for the NR cell are initialy set up according to Table 5.5.1.3-1 as appropriate.

3. Downlink signalsfor the NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink
signals according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions for the NR cell are set according to Annex B.0.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR with
Connected without release On, according to TS 38.508-1 [6] clause 4.5.4. Message content are defined in clause
55.1.4.3.

6. SSshall transmit UECapabilityEnquiry message.
7. The UE shall transmit UECapabilityl nformation message.

8. Using the UE capabilities advertised in the UE-CapabilityRAT-Container of the type UE-NR-Capability, and the
procedure outlined in 5.5.1.3.1 determine one set of parameters that would provide the largest data rate.

9. Setup up the NR cell using these parameters for the test.
10. Configure the TBsize, DL RMC, UL RMC, PDCP size from Annex A.3.2_1 and Annex A.2.2 for UL as

appropriate.
55.1.4.2 Test procedure
FFS
55.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 5.4.2 with the following exceptions

Table 5.5.1.4.3-1: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
frequencyDomainResources CORESET value

according to Table
5.5.1.3-4 as applicable
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Table 5.5.1.4.3-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
monitoringSymbolsWithinSlot 10000000000000 Symbols 0
nrofCandidates SEQUENCE {
aggregationLevell nl 5MHz 30kHz
aggregationLevel2 n0
aggregationLevel4 nl 5MHz 15kHz,

10MHz 30kHz,
15MHz 30kHz

aggregationLevel8 nl AL8 For all other
BW/SCS cases

aggregationLevell6 n0

}

}

Table 5.5.1.4.3-3: CSI-RS-ResourceMapping for TRS

Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

rowl 0001 ko=0 for CSI-RS TRS
resource 1,2,3,4

Table 5.5.1.4.3-4: NZP CSI-RS-ResourceMapping for CSI Acquisition

Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

Information Element Value/remark Comment Condition

NZP-CSI-RS-Resource ::= SEQUENCE {

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

rowl 0100 ko=4
}

}

}

Table 5.5.1.4.3-5: ZP CSI-RS-ResourceMapping for CSI Acquisition

Derivation Path: TS 38.508-1 [6], clause 4.6.3-45

Information Element Value/remark Comment Condition

ZP-CSI-RS-Resource ::= SEQUENCE {

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

rowl 0001 ko=0
}
}

}
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Table 5.5.1.4.3-6: PDSCH-Config

Derivation Path: TS 38.508-1 [6], Table 4.6.3-100

Information Element Value/remark Comment Condition

PDSCH-Config ::= SEQUENCE {

prb-BundlingType CHOICE {

staticBundling SEQUENCE {

bundleSize wideband Wideband PRB
Bundling

5.5.15 Test requirement

The PDCP SDU success rate of greater than 85% shall be sustained during at least 300 frames.

6 CSl reporting requirements (Conducted
requirements)

6.1 General

This section includes conducted requirements for the reporting of channel state information (CSI).
6.1.1  Applicability of requirements

6.1.2 Common test parameters

Parameters specified in Table 6.1.2-1 are applied for all test cases in this section unless otherwise stated.
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Table 6.1.2-1: Test parameters for CSl test cases
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Parameter Unit Value
PDSCH transmission scheme Transmission
scheme 1
EPRE ratio of PTRS to PDSCH dB
Active DL BWP index 1
Cyclic prefix Normal
Common Physical Cell ID 0
serving cell SSB position in burst First SSB in Slot #0
parameters SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Symbols with PDCCH 0,1
PDCCH Number of PDCCH candidates
. . - 1/[8]
configuration and aggregation levels
DCI format 11
TCI state TCI state #1
Cross carrier scheduling Not configured
Mapping type Type A
ko 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
E&?ig:'ration PRB bundling type Static
PRB bundling size 2
Resource allocation type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver
. N/A
bundle size
DMRS Type Type 1
Number of additional DMRS 1
Single-symbol DM-
Length RS
{1000} for Rank1
PDSCH DMRS {100%;2821} for
configuration | 1\ 12s borts indexes {1000,1001,1002} for
Rank3
{1000,1001,1002,100
3} for Rank4
Number of PDSCH DMRS CDM >
group(s) without data
PTRS Frequency density (Kpt-rs) N/A
configuration Time density (Lpt-rs) N/A
First subcarrier index in the PRB [0]
used for CSI-RS (ko)
First OFDM symbol in the PRB [4]
used for CSI-RS (lo)
Number of CSI-RS ports (X) 1
CDM Type No CDM
Density (p) 3
L 15 kHz SCS: 20
CSI-RS periodicity slot 30 kHz SCS- 40
15 kHz SCS:
10 for CSI-RS
CSI-RS for resource 1 and 2
tracking 11 for CSI-RS
resource 3 and 4
CSI-RS offset slot
30 kHz SCsS:
20 for CSI-RS
resource 1 and 2
21 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
QCL info TCI state #0
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Start PRB 0
NZP CSI-RS for | Frequency Occupation Number of PRB =
CSl acquisition BWP size
QCL info TCI state #1
Start PRB 0
ZP CSI-RS for Frequency Occupation Number of PRB =
CSI acquisition .
BWP size
Type 1 QCL | SSB index SSB #0
information QCL Type Type C
TClstate #0 I 5 OCL | SSB index N/A
information QCL Type N/A
CSI-RS resource 1
Type 1 QCL | CSI-RS resource fromtracitcili;]F;? for
TCI state #1 information configuration
QCL Type Type A
Type 2 QCL | CSI-RS resource N/A
information QCL Type N/A
4 For FDD
Number of HARQ Processes 8 for TDD
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}
K1 value Defii;%riiaanex
(PDSCH-to-HARQ-timing-indicator) A12 for TDD
Symbols for unused Res OCNG asAsgemfled n
Note 1: PDSCH is not scheduled on slots containing CSI-RS or slots which are not full
DL.
Note 2: UE assumes that the TCI state for the PDSCH is identical to the TCI state applied
for the PDCCH transmission.

6.2 Reporting of Channel Quality Indicator (CQI)
6.2.1 1RX requirements (Void)

6.2.2 2RX requirements

6.2.2.1 FDD

6.2.2.1.1 CQlI reporting definition under AWGN conditions

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective conditionsis determined
by the reporting variance and the BLER performance using the transport format indicated by the reported CQI median.
The purpose isto verify that the reported CQI values are in accordance with the CQI definition givenin TS 38.214 [12].
To account for sensitivity of the input SNR the reporting definition is considered to be verified if the reporting accuracy
ismet for at least one of two SNR levels separated by an offset of 1 dB

6.2.2.1.1.1 2Rx FDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA

6.2.21.1.1.1 Test Purpose

The purpose of thistest isto verify the variance of the wideband CQI reportsis within the limits defined and a PDSCH
BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based
median CQI and median CQI +1.

6.2.2.1.1.1.2 Test Applicability
Thistest appliesto al types of NR UE release 15 and forward.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 101 ETSI TS 138 521-4 V15.1.0 (2019-07)

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

6.2.2.1.1.1.3 Minimum requirement for periodic CQI reporting

For the parameters specified in Table 6.2.2.1.1.1.3-1, and using the downlink physical channels specified in Annex
C.3.1, the minimum reguirements are specified by the following:

a) The reported CQI value according to the reference channel shall be in the range of £1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI isless than or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.
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Table 6.2.2.1.1.1.3-1: CQI reporting definition test

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Duplex Mode FDD
Subcarrier spacing kHz 15
SNR dB 8 | 9 | 14 | 15
Propagation channel AWGN
Antenna configuration 2x2 with static channel specified in
Annex B.1
Beamforming Model As specifiedén4slection Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6.-)
CSl acquisition | used for CSI-RS (ko, k1 ) o
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(Kcst-im,lcsi-im)
CSI-IM timeConfig
periodicity and offset slot 51
ReportConfigType Periodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
CSl-reportingBand 1111111
CSI-Report periodicity and offset slot 5/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
(CodebookConfig- )
N1,CodebookConfig-N2) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
Measurement channel As specified in Tazble A.4-2, TBS.2-

The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.2.1.1.1.
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6.2.2.1.1.1.4 Test Description

6.2.2.1.1.1.4.1 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7 for TE diagram and section A.3.2.3 for UE diagram.

2. The parameter settings for the NR cell are set up according to Table 6.1.2-1 and 6.2.2.1.1.1.3-1 as appropriate.

3. Downlink signalsfor the NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1, and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions for the NR cell are set according to Annex B.1.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On or (EN-DC, DC bearer MCG and SCG, Connected without release
On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 6.2.2.1.1.1.4.3.

6.2.2.1.1.1.4.2 Test Procedure

1. Set the parameters of bandwidth, SCS, reference Channel, the propagation condition, antenna configuration and
the SNR according to Table 6.2.2.2.1.1.3-1.

2. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC
padding bits on the DL RMC. Continue transmission of the PDSCH until 2000 wideband CQI reports have been
gathered. In this process the SS collects wideband CQI reports every 5 ms and also cases where UE transmits
nothing in its CQI timing are also counted as wideband CQI reports.

3. Set up arelative frequency distribution for the reported wideband CQI-values, Calculate the median value
(wideband Median CQI isthe wideband CQI that is at or crosses 50% distribution from the lower wideband CQI
side). This CQI-value is declared as wideband Median CQI value.

4. If Median CQI isnot equal to 1 or 15 and [1800] or more of the wideband CQI values are in the range (Median
CQI - 1) <Median CQI < ( Median CQI + 1) then continue with step 5, otherwise go to step 8.

5. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the wideband median-CQI value and shall not react to the UE’s wideband CQI reports. The SS sends downlink
MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK
and statDT X responses. The responses are then filtered as follows: for the sequence of responses for each HARQ
process, discard al the statDTX responses. Continue to gather data until the number of filtered ACK+NACK
responses reaches 1000.

For the filtered ACK and NACK responses if theratio (NACK / ACK + NACK) < 0.1 then go to step 6,
otherwise go to step 7.

6. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the wideband median-CQI+1 value and shall not react to the UE’s wideband CQI reports. The SS sends
downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the
ACK, NACK and statDTX responses asin step 5 until 1000 filtered ACK+NACK responses are gathered.
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If theratio (NACK /ACK + NACK) > 0.1

then pass the UE for thistest and go to step 9, otherwise go to step 8.
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7. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the wideband median-CQI-1 value and shall not react to the UE' s wideband CQI reports. The SS sends downlink
MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK

and statDTX responses asin step 5 until 1000 filtered ACK+NACK responses are gathered.
If the ratio (NACK /ACK + NACK) < 0.1

then pass the UE for thistest and go to step 9, otherwise go to step 8.

8. If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other

SNR point as appropriate. Otherwise fail the UE.
9. Repeat step 1to 8 for Test2.

6.2.2.1.1.1.4.4 Message contents

M essage contents are according to TS 38.508 [6] clause 5.4.2 with the following exceptions:

6.2.2.1.1.144 1 Message exceptions for SA

Table 6.2.2.1.1.1.4.4 1-1: CSI-ReportConfig

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment Condition
CSI-ReportConfig ::= SEQUENCE {
reportConfigType CHOICE { Periodic
periodic SEQUENCE {
reportSlotConfig Csl- 5/1
ReportPeriodicityAndOffs
et
}
}
reportQuantity CHOICE {
cri-RI-PMI-CQI NULL,
}
reportFregConfiguration SEQUENCE {
cqgi-Formatindicator widebandCQI
pmi-Formatindicator widebandPMI
csi-ReportingBand CHOICE{
Subbands8 1111111
}
}
timeRestrictionForChannelMeasurements notConfigured
timeRestrictionForinterferenceMeasurements notConfigured
codebookConfig CodebookConfig
dummy Not present
cqi-Table table2
subbandSize Value8
non-PMI-Portindication Not present
}
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Table 6.2.2.1.1.1.4.4 _1-2: CodebookConfig

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment Condition

CodebookConfig ::= SEQUENCE {

codebookType CHOICE {

typel SEQUENCE {

subType CHOICE {

typel-SinglePanel SEQUENCE {

nrOfAntennaPorts CHOICE {

Two SEQUENCE {

twoTX-codebookSubsetRestriction 010000
}
2
}
}
typel-SinglePanel-ri-Restriction notPresent
L
codebookMode 1

3

6.2.2.1.1.1.44 2 Message exceptions for NSA
Same as specified in 6.2.2.1.1.1.4.4 1.

6.2.2.1.1.1.5 Test Requirements
The passfail decision is as specified in the test procedurein clause 6.2.2.1.1.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no
applicable test tolerances for thistest.

6.2.2.1.2 CQlI reporting under fading conditions

The reporting accuracy of CQI under frequency non-selective fading conditions is determined by the reporting variance,
the relative increase of the throughput obtained when the transport format is indicated by the reported CQI compared to
the throughput obtained when a fixed transport format is configured according to the reported median CQI, and a
minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR
the sub-band CQI reporting under frequency selective fading conditionsis considered to be verified if the reporting
accuracy is met for at least one of two SNR levels separated by an offset of [1] dB.

6.2.2.1.2.1 2Rx FDD FR1 periodic wideband CQI reporting under fading conditions for both SA
and NSA

Editor’s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update
- Beamforming model is TBD in test parameter table -Minimum regquirement is within square brackets
- Annex for measurement uncertainty and test tolerance is TBD
- Propagation condition description in Annex is TBD
- Minimum test timeis TBD
- Test tolerance analysisis missing

- Message exceptions for NSA is FFS

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 106 ETSI TS 138 521-4 V15.1.0 (2019-07)

6.2.21.21.1 Test purpose

To verify the variance of the wideband CQI reportsis within the limits defined, that the ratio of the throughput iswithin
the limits defined and that the average PDSCH BLER is greater than or equal to [2]% for the indicated transport format.

6.2.2.1.2.1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of E-UTRA UE release 15 and forward supporting EN-DC.

6.2.2.1.2.1.3 Minimum conformance requirements

For the parameters specified in Table 6.2.2.1.2.1.3-1 and using the downlink physical channels specified in Annex
C.3.1, the minimum reguirements are specified by the following:

a) A CQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least % of the
time where % is specified in Table 6.2.2.1.2.1-2;

b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> y, where y is specified in Table 6.2.2.1.2.1.3-2;

¢) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater than or equal to [0.02].
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Table 6.2.2.1.2.1.3-1: Wideband CQI reporting test under frequency non-selective fading conditions
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Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Duplex Mode FDD
' . First PRB 0
51‘ BWP configuration Number of contiguous PRB 52
Subcarrier spacing kHz 15
SNR dB 61 | [ [ [12] [ [13]
Propagation channel TDLA30-5
Antenna configuration 2x2
Correlation configuration ULA high
Beamforming Model As specified _irnBSD(]action [Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6,-)
CSl acquisition | used for CSI-RS (Ko, k1) o
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForlnterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB [8]
Csi-ReportingBand [11111217]
CSI-Report periodicity and offset slot 5/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
CodebookConfig- '
g\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction [N/A]
Physical channel for CSI report [PUCCH]
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
M As specified in Table A.4-2, TBS.2-
easurement channel 1
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Table 6.2.2.1.2.1.3-2: Minimum requirements

Parameters Test 1 Test 2
o [%] [20] [20]
Y [1.05] [1.05]

The normative reference for thisrequirement is TS 38.101-4 [5] clause 6.2.2.1.2.1.
6.2.2.1.2.1.4 Test description

6.2.2.1.2.1.4.1 Initial conditions

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

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.6.2 for TE diagram and Figure A.3.2.3.1 for UE diagram.

2. The parameter settings for the cell are set up according to Table 6.2.2.1.2.1.3-1 as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On and Test Loop Function On or EN-DC, DC bearer MCG and SCG,
Connected without release On, for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in
clause 6.2.2.1.2.1.4.3.

6.2.2.1.2.1.4.2 Test procedure

1. Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the
SNR according to Table 6.2.2.1.2.1.5-1.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
CQI vaue 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC
padding bits on the DL RMC. Continue transmission of the PDSCH until [2000] wideband CQI reports have
been gathered. In this process the SS collects wideband CQI reports every 5 ms and a so cases where UE
transmits nothing in its CQI timing are also counted as wideband CQI reports.

3. Set up arelative frequency distribution for the reported wideband CQI-values, Calculate the median value
(wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI
side). This CQI-value is declared as Median CQI value.

4. If Median CQI valueis not equal to 1 or 15 and [400 (a%0)] or more of the wideband CQI values are outside the
range (Median CQI - 1) < Median CQI < (Median CQI + 1) then continue with step 5, otherwise fail the UE.

5. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the Median CQI value from step 3 and shall not react to the UE's wideband CQI reports. The SS sends downlink
MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK
and statDTX responses. The responses are then filtered as follows:. for the sequence of responses for each HARQ
process, discard al the statDTX responses. Continue to gather data until the number of filtered ACK+NACK
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responses reaches [1000]. Record the BLER (NACK / ACK + NACK) for Median CQI and measure the average
throughput according to Annex TBD. Declare the throughput as T o,

If the recorded BLER > [0.02] then continue with step 6, otherwise fail the UE.6. The SS shall transmit PDSCH
viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to the UE’ s reported wideband
CQI vaue. The SS sends downlink MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS,
record the associated ACK, NACK and statDTX responses. The responses are then filtered as follows: for the
sequence of responses for each HARQ process, discard all the statDTX responses. Continue to gather data until
the number of filtered ACK+NACK responses reaches [1000]. Record the BLER (NACK / ACK + NACK) and
measure the average throughput according to Annex TBD. Declare the throughput ast.

If the recorded BLER > [0.02] and t / T, = ¥ then continue with step 7, otherwise fail the UE.

7. 1f both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other
SNR point as appropriate.

8. If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to
thetable 6.2.2.1.2.1.5 -1 for the other Test as appropriate.

6.2.2.1.2.1.4.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

6.2.2.1.2143 1 Message exceptions for SA

Table 6.2.2.1.2.1.4.3_1-1: CSI-RS-ResourceMapping for NZP-CSI-RS

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

Row3 001000
}
nrofPorts p2
firstOFDMSymbolInTimeDomain 13

}

Table 6.2.2.1.2.1.4.3_1-2: CSI-RS-ResourceMapping for ZP-CSI-RS

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

Rowb 000100
}
nrofPorts p4
firstOFDMSymbolInTimeDomain 9

}

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 110 ETSI TS 138 521-4 V15.1.0 (2019-07)

Table 6.2.2.1.2.1.4.3 1-3: CSI-IM-Resource

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-34

Information Element Value/remark Comment Condition
csi-IM-ResourceElementPattern
pattern0 SEQUENCE {
subcarrierLocation-p0 s4
symbolLocation-p0 9
}
periodicityAndOffset CSlI-
ResourcePeriodicityAnd
Offset

Table 6.2.2.1.2.1.4.3_1-4: CSI-ResourcePeriodicityAndOffset

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.2-43

Information Element Value/remark Comment Condition

CSI-ResourcePeriodicityAndOffset CHOICE {

slots5 1

}

Table 6.2.2.1.2.1.4.3 _1-5: CodebookConfig

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.3-25

Information Element Value/remark Comment Condition

nrOfAntennaPorts CHOICE {

Two SEQUENCE {

twoTX-CodebookSubsetRestriction 000001
}
}

typel-SinglePanel-ri-Restriction [00000000]

Table 6.2.2.1.2.1.4.3 1-6: CSI-ReportConfig

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-39

Information Element Value/remark Comment Condition

reportConfigType CHOICE {

periodic SEQUENCE {

reportSlotConfig CsSl-
ReportPeriodicityAndOffs
et

pucch-CSl-ResourcelList [PUCCH-CSI-Resource]

}

reportFregConfiguration SEQUENCE {

csi-ReportingBand CHOICE {

subbands? [1111111]

}
}
subbandSize 8
CSI-ReportPeriodicityAndOffset CHOICE {

Slots5 4 5 slots
}

}
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6.2.2.1.2.1.43 2 Message exceptions for NSA
Table 6.2.2.1.2.1.4.3 2: Message exceptions for NSA

FFS

6.2.2.1.2.1.5 Test requirement

The pasd/fail decision is as specified in the test procedure in clause 6.2.2.1.2.1.4.2.
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Table 6.2.2.1.2.1.5-1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Duplex Mode FDD
' . First PRB 0
51‘ BWP configuration Number of contiguous PRB 52
Subcarrier spacing kHz 15
[6] + [12] + [ [13]+
SNR dB T [71+TT T T
Propagation channel TDLA30-5
Antenna configuration 2x2
Correlation configuration ULA high
Beamforming Model As specified_li_rég]ection [Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6,-)
CSil acquisition used for CSI-RS (ko, k1) n
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForInterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB [8]
Csi-ReportingBand [11112111]
CSI-Report periodicity and offset slot 5/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
CodebookConfig- '
g\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction [N/A]
Physical channel for CSI report [PUCCH]
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
Measurement channel As specified in Table A.4-2,
TBS.2-1
Note 1: TT = TBD
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Table 6.2.2.1.2.1.5-2: Minimum requirements

Parameters Test 1 Test 2
a[%] [20] [20]
y [1.05] [1.05]
6.2.2.1.2.2 2Rx FDD FR1 periodic subband CQI reporting under fading conditions for both SA

and NSA
Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Annex for measurement uncertainty and test tolerance is TBD
- Some TBD in minimum conformance requirements
- Minimum test timeis TBD

- Test tolerance analysisis missing

6.2.2.1.2.21 Test purpose

To verify the variance of the wideband CQI reportsis within the limits defined, that the ratio of the throughput is within
the limits defined and that the average PDSCH BLER is greater than or equal to [2]% for the indicated transport format.

6.2.2.1.2.2.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of E-UTRA UE release 15 and forward supporting EN-DC.

6.2.2.1.2.2.3 Minimum conformance requirements

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditionsis determined by a
double-sided percentile of the reported differential CQI offset level 0 per sub-band, and the relative increase of the
throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a
randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to
the throughput when transmitting a fixed transport format according to the wideband CQI median on arandomly
selected sub-band among all the sub-bands.

For the parameters specified in Table 6.2.2.1.2.2.3-1 and using the downlink physical channels specified in Annex
C.3.1, the minimum reguirements are specified by the following:

a) A sub-band differential CQI offset level of O shall be reported at least a% of the time but less than % of the
time for each sub-band, where a and  are specified in Table 6.2.2.1.2.2.3-2.

b) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly
selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when
transmitting the transport format indicated by the reported wideband CQI median on arandomly selected sub-
band among all the sub-bands shall be > y, where y is specified in Table 6.2.2.1.2.2.3-2.

¢) When transmitting the corresponding transport format on arandomly selected sub-band among the sub-bands
with the highest differential CQI offset level, the average BLER for the indicated transport format shall be
greater than or equal to TBD.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bandsis done by
selecting a new sub-band in each TTI for FDD.
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Table 6.2.2.1.2.2.3-1: Sub-band CQI reporting test under frequency-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Duplex Mode FDD
' . First PRB 0
51‘ BWP configuration Number of contiguous PRB 52
Subcarrier spacing kHz 15
SNR dB TBD | TBD [ TBD | TBD
[Two tap model specified in Annex
Propagation channel B.2.4 with a=1, fo = 5Hz, and
1¢=0.45us]
Antenna configuration 2x2
Correlation configuration As per Annex B.1
Beamforming Model As specified in Section B.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6,-)
CSil acquisition used for CSI-RS (ko, k1) n
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZP CSI-RS-timeConfi
periodicity and offset ’ slot 51
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(Kcsi-im,lcsi-im)
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForInterferenceMeasurements Not configured
cqi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 8
CSI-Report periodicity and offset slot 5/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
CodebookConfig- '
E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report TBD
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
Measurement channel TBD
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Table 6.2.2.1.2.2.3-2: Minimum requirements

Parameters Test 1 Test 2
a [%] TBD TBD
B [%] TBD TBD
y TBD TBD

The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.2.1.2.2.
6.2.2.1.2.24 Test description

6.2.2.1.2.2.4.1 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.6.1 for TE diagram and Figure A.3.2.3.1 for UE diagram.

2. The parameter settings for the cell are set up according to Table 6.2.2.1.2.2.3-1 as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On and Test Loop Function On or EN-DC, DC bearer MCG and SCG,
Connected without release On, for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in
clause 6.2.2.1.2.2.4.3.

6.2.2.1.2.2.4.2 Test procedure

1. Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the
SNR according to Table 6.2.2.1.2.2.3-1 as appropriate.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. The SS sends
downlink MAC padding bits on the DL RMC. Continue transmission of the PDSCH until [2000] wideband CQI
reports and full-size subband CQI reports for each full-size subband have been gathered. In this process the SS
collects sub-band CQI reports every 10 ms and also cases where UE transmits nothing in its CQI timing are also
counted as subband CQI reports.

3. Set up arelative frequency distribution for the reported wideband CQI-values, Calculate the median value
(wideband Median CQI isthe CQI that is at or crosses 50% distribution from the lower wideband CQI side).
This CQI-valueis declared as wideband Median CQI value.

4. For each subband, if subband differential CQI offset level of 0 isreported, at least o % but less than £ % of
[2000] full-size subband CQI report, then continue to step 5, otherwise, go to step 7.

5. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC in an each
available downlink transmission instance randomly selected full-size subband using the transport format
according to the wideband median CQI value regardless of UE wideband or subband CQI report. Note that each
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full-size subband shall be selected in the equal probability. The SS sends downlink MAC padding bits on the DL
RMC. Measure the average throughput according to Annex TBD. Declare the throughput as t .-

6. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the highest UE reported full-size subband CQI value in one full-size subband selected among the sub-bands in
which UE report the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1,
2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case
when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS
shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC
padding bits on the DL RM C Measure the average throughput and (NACK /(ACK + NACK)) according to

Annex TBD. Declare the throughput as g, .- If theratio (tgang / Tmegian) = ¥ @d (NACK /(ACK +
NACK)) > TBD, pass the UE and go to step 8. Otherwise, go to step 7.

7. If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other
SNR point as appropriate. Otherwise fail the UE.

8. If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to
thetable 6.2.2.1.2.2.3-1 for the other test as appropriate.

6.2.2.1.2.2.4.3 Message contents
M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

6.2.2.1.2.243 1 Message exceptions for SA

Table 6.2.2.1.2.2.4.3 1-1: CSI-RS-ResourceMapping for NZP-CSI-RS

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

Row3 001000
}
nrofPorts p2
firstOFDMSymbolInTimeDomain 13

}

Table 6.2.2.1.2.2.4.3_1-2: CSI-RS-ResourceMapping for ZP-CSI-RS

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

Rowb 000100
}
nrofPorts p4
firstOFDMSymbolInTimeDomain 9

}
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Table 6.2.2.1.2.2.4.3 1-3: CSI-IM-Resource

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-34

Information Element Value/remark Comment Condition
csi-IM-ResourceElementPattern
pattern0 SEQUENCE {
subcarrierLocation-p0 s4
symbolLocation-p0 9
}
periodicityAndOffset CSlI-
ResourcePeriodicityAnd
Offset

Table 6.2.2.1.2.2.4.3_1-4: CSI-ResourcePeriodicityAndOffset

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.2-43

Information Element Value/remark Comment Condition

CSI-ResourcePeriodicityAndOffset CHOICE {

slots5 1

}

Table 6.2.2.1.2.2.4.3 _1-5: CodebookConfig

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.3-25

Information Element Value/remark Comment Condition

nrOfAntennaPorts CHOICE {

Two SEQUENCE {

twoTX-CodebookSubsetRestriction 000001
}
}

typel-SinglePanel-ri-Restriction [00000000]

Table 6.2.2.1.2.2.4.3 1-6: CSI-ReportConfig

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-39
Information Element Value/remark Comment Condition
reportConfigType CHOICE {
periodic SEQUENCE {
reportSlotConfig CsSl-
ReportPeriodicityAndOffs
et
pucch-CSl-ResourcelList [PUCCH-CSI-Resource]
}
reportFregConfiguration SEQUENCE {
cgi-Formatindicator subbandCQI
csi-ReportingBand CHOICE {
subbands?7 [11111171]
}
}
subbandSize 8
CSI-ReportPeriodicityAndOffset CHOICE {
Slots8 7 8 slots
}
}

6.2.2.1.2.2.4.3 2 Message exceptions for NSA

Same asin 6.2.2.1.2.2.4.3 1.
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6.2.2.1.2.2.5 Test requirement

The pass/fail decision is as specified in the test procedure in clause 6.2.2.1.2.2.4.2.
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Table 6.2.2.1.2.2.5 -1: Sub-band CQI reporting test under frequency-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 10
Duplex Mode FDD
' . First PRB 0
51‘ BWP configuration Number of contiguous PRB 52
Subcarrier spacing kHz 15
TBD TBD+ | TBD+ | TBD
SNR dB +TT | 1T TT | +7T
[Two tap model specified in Annex
Propagation channel B.2.4 with a=1, fo = 5Hz, and
1¢=0.45us]
Antenna configuration TBD
Correlation configuration As per Annex B.1
Beamforming Model As specified_li_rég]ection [Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 51
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6,-)
CSl acquisition used for CSI-RS (Ko, k1) N
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZP CSI-RS-timeConfig
periodicity and offset slot 51
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(Kcst-im,lcsi-im)
CSI-IM timeConfi
periodicity and offgset slot 51
ReportConfigType Periodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 8
CSI-Report periodicity and offset slot 5/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
CodebookConfig- i
g\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction [N/A]
Physical channel for CSI report TBD
CQI/RI/PMI delay ms 8
Maximum number of HARQ transmission 1
Measurement channel TBD

Note 1: TT = TBD
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Table: 6.2.2.1.2.2.5-2: Minimum requirements

Parameters Test 1 Test 2
a [%] TBD TBD
B [%] TBD TBD
y TBD TBD

6.2.2.2 TDD
6.2.2.2.1 CQI Reporting definition under AWGN conditions
6.2.2.2.1.1 2Rx TDD FR1 periodic CQI reporting under AWGN conditions for both SA and NSA
6.2.2.21.1.1 Test Purpose

The purpose of thistest isto verify the variance of the wideband CQI reportsis within the limits defined and a PDSCH
BLER of 10% falls between the transport format based median CQI-1 and median CQI or the transport format based
median CQI and median CQI +1.

6.2.2.2.1.1.2 Test Applicability
Thistest appliesto al types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

6.2.2.2.1.1.3 Minimum requirement for periodic CQI reporting

The purpose of the requirements isto verify that the reported CQI values are in accordance with the CQI definition
givenin TS 38.214 [12]. The reporting accuracy of CQI under AWGN condition is determined by the reporting
variance and BLER performance using the transport format indicated by the reported CQI median.

For the parameters specified in Table 6.2.2.2.1.1.3-1, and using the downlink physical channels specified in Annex
C.3.1, the minimum reguirements are specified by the following:

a) The reported CQI value according to the reference channel shall be in the range of £1 of the reported median
more than 90% of the time.

b) If the PDSCH BLER using the transport format indicated by median CQI islessthan or equal to 0.1, then the
BLER using the transport format indicated by the (median CQI+1) shall be greater than 0.1. If the PDSCH
BLER using the transport format indicated by the median CQI is greater than 0.1, then the BLER using transport
format indicated by (median CQI-1) shall be less than or equal to 0.1.
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Table 6.2.2.2.1.1.3-1: CQI reporting definition test

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB | 9 [ 14 | 15
Propagation channel AWGN
Antenna configuration 2x2 with static channel specified in
Annex B.1
Beamforming Model As specifiedén4slection Annex
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6.-)
CSl acquisition | used for CSI-RS (ko, k1 ) o
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZI_3 C_S_I-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(kcst-im,lcsi-im)
CSI-IM timeConfi
periodicity and offgset slot 1011
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
CSl-reportingBand 1111111
CSI-Report periodicity and offset slot 10/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
CodebookConfig- )
E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 010000
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1

Measurement channel

As specified in Table A.4-2, TBS.2-

4
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The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.2.2.1.1.
6.2.2.2.1.1.4 Test Description

6.2.2.2.1.1.4.1 Initial Conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7 for TE diagram and section A.3.2.3 for UE diagram.

2. The parameter settings for the NR cell are set up according to Table 6.1.2-1 and 6.2.2.2.1.1.3-1 as appropriate.

3. Downlink signalsfor the NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1, and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions for the NR cell are set according to Annex B.1.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or
(EN-DC, DC bearer MCG and SCG, Connected without release On) for NSA according to TS 38.508-1 [6]
clause 4.5. Message content are defined in clause 6.2.2.2.1.1.4.3.

6.2.2.2.1.1.4.2 Test Procedure

1. Set the parameters of bandwidth, SCS, reference Channel, the propagation condition, antenna configuration and
the SNR according to Table 6.2.2.2.1.1.3-1.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
CQI value 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC
padding bits on the DL RMC. Continue transmission of the PDSCH until 2000 wideband CQI reports have been
gathered. In this process the SS collects wideband CQI reports every 5 ms and al so cases where UE transmits
nothing in its CQI timing are also counted as wideband CQI reports.

3. Set up arelative frequency distribution for the reported wideband CQI-values, Calculate the median value
(wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI
side). This CQI-value is declared as wideband Median CQI value.

4. If Median CQI isnot equal to 1 or 15 and [1800] or more of the wideband CQI values are in the range (Median
CQI - 1) <Median CQI < ( Median CQI + 1) then continue with step 5, otherwise go to step 8.

5. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the wideband median-CQI value and shall not react to the UE’s wideband CQI reports. The SS sends downlink
MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK
and statDTX responses. The responses are then filtered as follows:. for the sequence of responses for each HARQ
process, discard al the statDTX responses. Continue to gather data until the number of filtered ACK+NACK
responses reaches 1000.

For the filtered ACK and NACK responses if theratio (NACK / ACK + NACK) < 0.1 then go to step 6,
otherwise go to step 7.

6. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the wideband median-CQI+1 value and shall not react to the UE’s wideband CQI reports. The SS sends
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downlink MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the
ACK, NACK and statDTX responses asin step 5 until 1000 filtered ACK+NACK responses are gathered.
If theratio (NACK /ACK + NACK) > 0.1

then pass the UE for this test and go to step 9, otherwise go to step 8.

7. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the wideband median-CQI-1 value and shall not react to the UE’ s wideband CQI reports. The SS sends downlink
MAC padding bits on the DL RMC. For any PDSCH, transmitted by the SS, record and filter the ACK, NACK
and statDTX responses asin step 5 until 1000 filtered ACK+NACK responses are gathered.

If theratio (NACK /ACK + NACK) <0.1
then pass the UE for this test and go to step 9, otherwise go to step 8.

8. If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 7) for the other
SNR point as appropriate. Otherwise fail the UE.

9. Repeat step 1to 8 for Test2.

6.2.2.21.1.44 Message contents

M essage contents are according to TS 38.508 [6] clause 5.4.2 with the following exceptions:

6.2.2.2.1.1.44 1 Message exceptions for SA

Table 6.2.2.2.1.1.4.4 _1-1: CSI-ReportConfig

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment Condition
CSI-ReportConfig ::= SEQUENCE {
reportConfigType CHOICE { Periodic
periodic SEQUENCE {
reportSlotConfig CSl- 10/1
ReportPeriodicityAndOffs
et
}
}
reportQuantity CHOICE {
cri-RI-PMI-CQI NULL,
}
reportFregConfiguration SEQUENCE {
cqi-Formatindicator widebandCQI
pmi-Formatindicator widebandPMI
csi-ReportingBand CHOICE{
Subbands16 1111111
}
}
timeRestrictionForChannelMeasurements notConfigured
timeRestrictionForInterferenceMeasurements notConfigured
codebookConfig CodebookConfig
dummy Not present
cqi-Table table2
subbandSize Valuel6
non-PMI-PortIndication Not present
}
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Table 6.2.2.2.1.1.4.4 _1-2: CodebookConfig

Derivation Path: TS 38.331 [6], clause 6.3.2

Information Element Value/remark Comment Condition

CodebookConfig ::= SEQUENCE {

codebookType CHOICE {

typel SEQUENCE {

subType CHOICE {

typel-SinglePanel SEQUENCE {

nrOfAntennaPorts CHOICE {

Two SEQUENCE {

twoTX-codebookSubsetRestriction 010000
}
2
}
}
typel-SinglePanel-ri-Restriction notPresent
L
codebookMode 1

3

6.2.2.2.1.1.44 2 Message exceptions for NSA
Same as specified in 6.2.2.2.1.1.4.4 1.

6.2.2.2.1.1.5 Test Requirements
The passfail decision is as specified in the test procedure in clause 6.2.2.2.1.1.4.2.

There are no parameters in the test setup or measurement process whose variation impacts the results so there are no
applicable test tolerances for thistest.

6.2.2.2.2 Wideband CQI reporting under fading conditions
6.2.2.2.2.1 2Rx TDD FR1 periodic wideband CQI reporting under fading conditions for both SA
and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update

-Minimum requirement is within square brackets

- Minimum test timeis TBD

- Test tolerance is missing

- Message exceptions for NSA

6.2.2.221.1 Test purpose

To verify the variance of the wideband CQI reportsis within the limits defined, that the ratio of the throughput is within
the limits defined and that the average PDSCH BLER is greater than or equal to [2]% for the indicated transport format.

6.2.2.2.2.1.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of E-UTRA UE release 15 and forward supporting EN-DC.
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6.2.2.2.2.1.3 Minimum conformance requirements

For the parameters specified in Table 6.2.2.2.2.1.3-1 and using the downlink physical channels specified in Annex
C.3.1, the minimum reguirements are specified by the following:

a) A CQI index not in the set { median CQI -1, median CQI, median CQI +1} shall be reported at least % of the
time where % is specified in Table 6.2.2.2.2.1.3-2;

b) The ratio of the throughput obtained when transmitting the transport format indicated by each reported wideband
CQI index and that obtained when transmitting a fixed transport format configured according to the wideband
CQI median shall be> y, where y is specified in Table 6.2.2.2.2.1.3-2;

¢) When transmitting the transport format indicated by each reported wideband CQI index, the average BLER for
the indicated transport formats shall be greater than or equal to [0.02].
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Table 6.2.2.2.2.1-1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 | Test 2
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD UL-DL pattern FR1.30-1
SNR dB | 7 | 12 | 13
Propagation channel TDLA30-5
Antenna configuration 2x2
Correlation configuration ULA high
Beamforming Model As specified in AnnexB.4.1
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 4
CDM Type FD-CDM2
Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '
First OFDM symbol in the PRB used 9
for CSI-RS (lo)
CSI-RS
periodicity and offset slot 1011
CSI-RS resource Type Periodic
Number of CSI-RS ports (X) 2
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6.-)
CSil acquisition used for CSI-RS (ko, k1) T
First OFDM symbol in the PRB used 13
for CSI-RS (lo)
NZI_3 C_S_I-RS-tlmeConflg slot 10/1
periodicity and offset
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping
(4,9)
(kcst-im,lcsi-im)
CSI-IM timeConfi
periodicity and offgset slot 1011
ReportConfigType Periodic
CQI-table Table 2
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasurements Not configured
timeRestrictionForinterferenceMeasurements Not configured
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
Csi-ReportingBand 1111111
CSI-Report periodicity and offset slot 10/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
CodebookConfig- )
E\ll,CodebookCo?wfig-NZ) Not configured
CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report PUCCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
As specified in Table A.4-1, TBS.2-
Measurement channel 3
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Table 6.2.2.2.2.1-2: Minimum requirements

Parameters Test 1 Test 2
o [%] [20] [20]
Y [1.05] [1.05]

The normative reference for thisrequirement is TS 38.101-4 [5] clause 6.2.2.2.2.1.
6.2.2.2.2.1.4 Test description

6.2.2.2.2.1.4.1 Initial conditions

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

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.6.2 for TE diagram and section A.3.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 6.2.2.2.2.1.3-1 as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On and Test Loop Function On or EN-DC, DC bearer MCG and SCG,
Connected without release On, for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in
clause 6.2.2.2.2.1.4.3.

6.2.2.2.2.1.4.2 Test procedure

1. Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the
SNR according to Table 6.2.2.2.2.1.5-1.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
CQI vaue 8 and keep it regardless of the wideband CQI value sent by the UE. The SS sends downlink MAC
padding bits on the DL RMC. Continue transmission of the PDSCH until [2000] wideband CQI reports have
been gathered. In this process the SS collects wideband CQI reports every 10 ms and also cases where UE
transmits nothing in its CQI timing are also counted as wideband CQI reports.

3. Set up arelative frequency distribution for the reported wideband CQI-values, Calculate the median value
(wideband Median CQI is the wideband CQI that is at or crosses 50% distribution from the lower wideband CQI
side). This CQI-value is declared as Median CQI value.

4. If Median CQI valueis not equal to 1 or 15 and [400 (a%0)] or more of the wideband CQI values are outside the
range (Median CQI - 1) < Median CQI < (Median CQI + 1) then continue with step 5, otherwise fail the UE.

5. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the Median CQI value from step 3 and shall not react to the UE's wideband CQI reports. The SS sends downlink
MAC padding bits on the DL RMC. For any PDSCH transmitted by the SS, record the associated ACK, NACK
and statDTX responses. The responses are then filtered as follows:. for the sequence of responses for each HARQ
process, discard al the statDTX responses. Continue to gather data until the number of filtered ACK+NACK
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responses reaches [1000]. Record the BLER (NACK / ACK + NACK) for Median CQI and measure the average
throughput according to Annex TBD. Declare the throughput as T o,

If the recorded BLER > [0.02] then continue with step 6, otherwise fail the UE.

6. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the UE’ sreported wideband CQI value. The SS sends downlink MAC padding bits on the DL RMC. For any
PDSCH transmitted by the SS, record the associated ACK, NACK and statDTX responses. The responses are
then filtered as follows: for the sequence of responses for each HARQ process, discard all the statDTX
responses. Continue to gather data until the number of filtered ACK+NACK responses reaches [1000]. Record
the BLER (NACK / ACK + NACK) and measure the average throughput according to Annex TBD. Declare the
throughput ast.

If the recorded BLER >[0.02] and t/ T, > Y then continue with step 7, otherwise fail the UE.

7. If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other
SNR point as appropriate.

8. If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to
thetable 6.2.2.2.2.1.5 -1 for the other Test as appropriate.

6.2.2.2.2.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

6.2.2.2.21.43 1 Message exceptions for SA

Same as 6.2.2.1.2.1.4.3 1 with following exceptions:

Table 6.2.2.2.2.1.4.3_1-1: CSI-ResourcePeriodicityAndOffset

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.2-43

Information Element Value/remark Comment Condition

CSI-ResourcePeriodicityAndOffset CHOICE {

slots10 1
}

6.2.2.2.21.43 2 Message exceptions for NSA

FFS

6.2.2.2.2.15 Test requirement

The pasg/fail decision isas specified in the test procedurein clause 6.2.2.2.2.1.4.2.

Table 6.2.2.2.2.1.5 -1: Wideband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 Test 2

SNR dB 6+TT | 7+TT | 12+7T 13T+T

Table 6.2.2.2.2.1.5-2: Minimum requirements

Parameters Test 1 Test 2
o [%] [20] [20]
y [1.05] [1.05]
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6.2.2.2.2.2 2Rx TDD FR1 periodic subband CQI reporting under fading conditions for both SA
and NSA
Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
- Following are pending RAN4 core spec update
-Minimum requirement is within square brackets
- Minimum requirement for BLER is TBD
- Annex for measurement uncertainty and test tolerance is TBD
- Minimum test timeis TBD

- Test tolerance analysisis missing

6.2.2.2.2.2.1 Test purpose

To verify the variance of the subband CQI reports is within the limits defined, that the ratio of the throughput is within
the limits defined and that the average PDSCH BLER is greater than or equal to TBD % for the indicated transport
format.

6.2.2.2.2.2.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of E-UTRA UE release 15 and forward supporting EN-DC.

6.2.2.2.2.2.3 Minimum conformance requirements

The purpose of the requirementsis to verify that the preferred sub-bands can be used for frequency-selective scheduling
under the frequency-selective fading conditions.

The accuracy of sub-band channel CQI reporting under the frequency-selective fading conditionsis determined by a
double-sided percentile of the reported differential CQI offset level 0 per sub-band, and the relative increase of the
throughput obtained when transmitting the transport format indicated by the corresponding reported sub-band CQI on a
randomly selected sub-band among the sub-bands with the highest reported differential CQI offset level compared to
the throughput when transmitting a fixed transport format according to the wideband CQI median on arandomly
selected sub-band among all the sub-bands.

For the parameters specified in Table 6.2.2.2.2.2.3-1 and using the downlink physical channels specified in Annex
C.3.1, the minimum reguirements are specified by the following:

a) A sub-band differential CQI offset level of O shall be reported at least a% of the time but less than % of the
time for each sub-band, where o and 3 are specified in Table 6.2.2.2.2.2.3-2;

b) The ratio of the throughput obtained when transmitting the corresponding transport format on a randomly
selected sub-band among the sub-bands with the highest differential CQI offset level and that obtained when
transmitting the transport format indicated by the reported wideband CQI median on arandomly selected sub-
band among all the sub-bands shall be > y, where y is specified in Table 6.2.2.2.2.2.3-2;

¢) When transmitting the corresponding transport format on a randomly selected sub-band among the sub-bands
with the highest differential CQI offset level, the average BLER for the indicated transport format shall be
greater than or equal to TBD.

The requirements only apply for sub-bands of full size and the random scheduling across the sub-bands is done by
selecting a new sub-band in each available downlink transmission instance for TDD.
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Table 6.2.2.2.2.2.3-1: Sub-band CQI reporting test under frequency-selective fading conditions

Parameter Unit Test 1 | Test 2

Bandwidth MHz 40

Subcarrier spacing kHz 30

Duplex Mode TDD

TDD UL-DL pattern FR1.30-1

SNR dB 8] [ [o] [ [14] [ [19]
Two tap model specified in Annex

Propagation channel B.2.4 with a=1, fpo = 5Hz, and

1¢=0.1125ps
Antenna configuration 2x2

Correlation configuration As per Annex B.1

As specified in Section Annex

Beamforming Model

B.4.1

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 4

CDM Type FD-CDM2

Density (p) 1
ZP CSI-RS First subcarrier index in the PRB Row 5.4
configuration used for CSI-RS (ko) '

First OFDM symbol in the PRB used 9

for CSI-RS (lo)

CSI-RS

periodicity and offset slot 1071

CSI-RS resource Type Periodic

Number of CSI-RS ports (X) 2

CDM Type FD-CDM2

Density (p) 1
NZP CSI-RS for | First subcarrier index in the PRB Row 3,(6,-)
CSil acquisition used for CSI-RS (ko, k1) n

First OFDM symbol in the PRB used 13

for CSI-RS (lo)

NZP CSI-RS-timeConfi

periodicity and offset ’ slot 1011
CSI-IM CSI-IM RE pattern 0
configuration CSI-IM Resource Mapping

(4,9

(Kcsi-im,lcsi-im)

CSI-IM timeConfi

periodicity and offgset slot 1071
ReportConfigType Periodic
CQl-table Table 2
reportQuantity cri-RI-PMI-CQI

timeRestrictionForChannelMeasurements
timeRestrictionForInterferenceMeasurements

Not configured
Not configured

N1,CodebookConfig-N2)

cqi-Formatindicator Subband
pmi-Formatindicator Wideband
Sub-band Size RB 16
CSI-Report periodicity and offset slot 10/1
aperiodicTriggeringOffset Not configured
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
(CodebookConfig-

Not configured

CodebookSubsetRestriction 000001
RI Restriction N/A
Physical channel for CSI report TBD
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ transmission 1
Measurement channel TBD
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Table 6.2.2.2.2.2.3-2: Minimum requirements

Parameters Test 1 Test 2
o [%] [2] [2]
JARL) [55] [55]

y [1.05] [1.05]

The normative reference for this requirement is TS 38.101-4 [5] clause 6.2.2.2.2.2.
6.2.2.2.2.24 Test description

6.2.2.2.2.2.4.1 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1[7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.6.2 for TE diagram and section A.3.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 6.2.2.2.2.2.3-1 as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On and Test Loop Function On or EN-DC, DC bearer MCG and SCG,
Connected without release On, for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in
clause 6.2.2.2.2.2.4.3.

6.2.2.2.2.2.4.2 Test procedure

1. Set the parameters of bandwidth, reference Channel, the propagation condition, antenna configuration and the
SNR according to Table 6.2.2.2.2.2.3-1 as appropriate.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
CQI value 8 and keep it regardless of the wideband and subband CQI value sent by the UE. The SS sends
downlink MAC padding bits on the DL RMC. Continue transmission of the PDSCH until [2000] wideband CQI
reports and full-size subband CQI reports for each full-size subband have been gathered. In this process the SS
collects sub-band CQI reports every 10 ms and also cases where UE transmits nothing in its CQI timing are also
counted as subband CQI reports.

3. Set up arelative frequency distribution for the reported wideband CQI-values, Calculate the median value
(wideband Median CQI isthe CQI that is at or crosses 50% distribution from the lower wideband CQI side).
This CQI-valueis declared as wideband Median CQI value.

4. For each subband, if subband differential CQI offset level of 0 isreported, at least o % but less than £ % of
[2000] full-size subband CQI report, then continue to step 5, otherwise, go to step 7.

5. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC in an each
available downlink transmission instance randomly selected full-size subband using the transport format
according to the wideband median CQI value regardless of UE wideband or subband CQI report. Note that each
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full-size subband shall be selected in the equal probability. The SS sends downlink MAC padding bits on the DL
RMC. Measure the average throughput according to Annex TBD. Declare the throughput as t .-

6. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to
the highest UE reported full-size subband CQI value in one full-size subband sel ected among the sub-bandsin
which UE report the highest full-size subband CQI. Subband differential CQI offset level is selected from {0, 1,
2, -1}. Note that the SS shall send PDSCH in the same full-size subband until next UE report is available. In case
when same full-size subbands are reported subsequently as subbands with highest full-size subband CQI, the SS
shall select for transmission a different subband with respect to the last selection. The SS sends downlink MAC
padding bits on the DL RM C Measure the average throughput and (NACK /(ACK + NACK)) according to

Annex TBD. Declare the throughput as g, .- If theratio (tgang / Tmegian) = ¥ @d (NACK /(ACK +
NACK)) > TBD, pass the UE and go to step 8. Otherwise, go to step 7.

7. If both SNR points of the test have not been tested, then repeat the same procedure (steps 1 to 6) for the other
SNR point as appropriate. Otherwise fail the UE.

8. If both tests have not been done, then repeat the same procedure (steps 1 to 7) with test conditions according to
thetable 6.2.2.2.2.2.3-1 for the other test as appropriate.

6.2.2.2.2.2.4.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

6.2.2.2.2.24.3 1 Message exceptions for SA

Table 6.2.2.2.2.2.4.3 1-1: CSI-RS-ResourceMapping for NZP-CSI-RS

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

Row3 001000
}
nrofPorts p2
firstOFDMSymbolInTimeDomain 13
}

Table 6.2.2.2.2.2.4.3_1-2: CSI-RS-ResourceMapping for ZP-CSI-RS

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

Rowb 000100
}
nrofPorts p4
firstOFDMSymbolInTimeDomain 9
}
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Table 6.2.2.2.2.2.4.3 1-3: CSI-IM-Resource

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-34

Information Element Value/remark Comment Condition
csi-IM-ResourceElementPattern
pattern0 SEQUENCE {
subcarrierLocation-p0 s4
symbolLocation-p0 9
}
periodicityAndOffset CSlI-
ResourcePeriodicityAnd
Offset

Table 6.2.2.2.2.2.4.3_1-4: CSI-ResourcePeriodicityAndOffset

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.2-43

Information Element Value/remark Comment Condition

CSI-ResourcePeriodicityAndOffset CHOICE {

slots10 1
}

Table 6.2.2.2.2.2.4.3 _1-5: CodebookConfig

Derivation Path: TS 38.508-1 [6], clause 4.6.2, Table 4.6.3-25

Information Element Value/remark Comment Condition

nrOfAntennaPorts CHOICE {

Two SEQUENCE {

twoTX-CodebookSubsetRestriction 000001
}
}

typel-SinglePanel-ri-Restriction [00000000]

Table 6.2.2.2.2.2.4.3 1-6: CSI-ReportConfig

Derivation Path: TS 38.508-1 [6], clause 4.6.3, Table 4.6.3-39
Information Element Value/remark Comment Condition
reportConfigType CHOICE {
periodic SEQUENCE {
reportSlotConfig CsSl-
ReportPeriodicityAndOffs
et
pucch-CSl-ResourcelList TBD
}
}
CSI-ReportPeriodicityAndOffset CHOICE {
slots10 1
}

6.2.2.2.2.243 2 Message exceptions for NSA
Sameasin6.2.2.2.2.2.4.3 1.

6.2.2.2.2.2.5 Test requirement

The pass/fail decision is as specified in the test procedure in clause 6.2.2.2.2.2.4.2.
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Table 6.2.2.2.2.2.5 -1: Subband CQI reporting test under frequency non-selective fading conditions

Parameter Unit Test 1 Test 2
SNR 4B [8]T+T [9]+TT [14]+T | [15]+

T TT
NOTE 1: Test tolerance TT = TBD dB.

Table 6.2.2.2.2.2.5-2: Minimum requirements

Parameters Test 1 Test 2
o [%] [2] [2]
B1%] [55] [55]

Y [1.05] [1.05]

6.2.3 4RX requirements

6.2.3.1 FDD

6.2.3.2 TDD

6.3 Reporting of Precoding Matrix Indicator (PMI)
6.3.1 1RX requirements (Void)

6.3.2 2RX requirements

6.3.2.1 FDD
6.3.2.1.1 2Rx FDD FR1 Single PMI with 4Tx Type |
6.3211 1 2Rx FDD FR1 Single PMI with 4Tx Type | — SinglePanel codebook for both SA and NSA

Editor’s Note: Thistest case isincomplete. The following aspects are either missing or TBD
- Test Description is TBD since the following sections are not yet defined
- Test Procedureis TBD

-Test Requirements are TBD

6.3.2.1.1 1.1 Test purpose

The purpose of thistest isto test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system
throughput is maximized based on the precoders configured according to the UE reports.

6.3.2.1.1 1.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

6.3.2.1.1 1.3 Minimum conformance requirements

For the parameters specified in Table 6.3.2.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.1-2.
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Table 6.3.2.1.1-1: Test parameters (single layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Duplex Mode FDD
First PRB 0
DL BWP Number of 52
configuration contiguous PRB
#1 Subqarrler KHz 15
spacing
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 2
(N1,N2) =(2,1)
Beamforming Model TBD
CSI-RS resource Aperiodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB Row 5, (4,)
configuration used for CSI-RS Y
(Ko, k1)
First OFDM
symbol in the PRB ©.)
used for CSI-RS ’
(lo, l1)
CSI-RS
interval and offset slot 51
_(I?SI-RS resource Aperiodic
ype
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
][\IZP CSIRS | index in the PRB
or CSI Row 4, (0,-)
acquisition used for CSI-RS
(ko, k1)
First OFDM
symbol in the PRB (13,
used for CSI-RS '
(lo, I1)
CSI-RS
interval and offset 51
CSI-IM RE pattern Patten O
CSI-IM Resource
CSI-IM Mapping (4,9)
configuration | (kcsi-im,lcsi-im)
CSI-IM timeConfi
interval and offsetg slot 51
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
CSI-Report interval and offset slot 5/1
aperiodicTriggeringOffset 0
Codebook Type typel-SinglePanel
Codebook Mode 1
Codebook -
configuration (CodebookConfig-
N1,CodebookConf (2,2)
ig-N2)
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Code.bo.okSubset 11111111
Restriction
RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 8
Maximum number of HARQ 4
transmission
Measurement channel MCS 13, TBD for reference
channel

Note 1:  For random precoder selection, the precoder shall be updated in each
slot (1 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#[(n-4)],
this reported PMI cannot be applied at the eNB downlink before
slot#[(n+4)].

Note 3:  Randomization of the principle beam direction shall be used as
specified in TBD.

Table 6.3.2.1.1-2: Minimum requirement

Parameter Test 1
/4 [1.3]

6.3.2.1.1 1.4 Test description

6.3.21.1 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 SSto take with the UE
to reach the correct measurement state.

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On for SA or (EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA
according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

6.3.2.1.1_1.4.2 Test procedure
FFS
6.3.2.1.1 1.43 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.
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6.3.2.1.1 143 1 Message exceptions for SA
FFS

6.3.2.1.1 143 2 Message exceptions for NSA

FFS

6.3.2.1.1_ 144 Test requirement

TBD

6.3.2.1.2 2Rx FDD FR1 Single PMI with 8Tx Type | — SinglePanel codebook for both SA

and NSA
Editor’s Note: Thistest caseisincomplete. The following aspects are either missing or TBD
- Test Description is TBD since the following sections are not yet defined
-Test Requirementsisin[]
-TTisTBD

-Message exceptions are FFS

-Procedure for establish 7, 4.1 50

v “n

2+ SAR, cand 7,4 .5, A€ TBD

6.3.2.1.2.1 Test purpose

The purpose of thistest isto test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system
throughput is maximized based on the precoders configured according to the UE reports.

6.3.2.1.2.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

6.3.2.1.2.3 Minimum conformance requirements

For the parameters specified in Table 6.3.2.1.2-1 and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.1.2-2.
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Table 6.3.2.1.2.3-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 2
(N1,N2) = (4,1)
. As specified in TS 38.101

Beamforming Model Section Annex B.4.1

_(I;SI-RS resource Aperiodic

ype

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier
ZP CSI-RS index in the PRB
configuration | used for CSI-RS Row S, (4,-)

(ko, k1)

First OFDM

symbol in the PRB ©9.)

used for CSI-RS '

(lo, 1)

CSI-RS

interval and offset slot 51

CSI-RS resource Aperiodic

Type

Number of CSI- 8

RS ports (X)

CDM Type CDM4 (FD2, TD2)

Density (p) 1

First subcarrier
;\IZP CSIRS | index in the PRB
or CSI Row 8, (4,6)
acquisition used for CSI-RS

(ko, k1)

First OFDM

symbol in the PRB 5.)

used for CSI-RS ’

(lo, 11)

CSI-RS

interval and offset slot 51
CSI-IM CSI-IM RE pattern Patten 0
configuration | CSI-IM Resource

Mapping (4,9)

(Kcst-im,lcsi-im)

CSI-IM timeConfi

interval and offsetg slot 51
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
csi-ReportingBand [1111111]
CSI-Report interval and offset slot 5/1
CSI-Report interval and offset slot 5/1
aperiodicTriggeringOffset 0
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1

(CodebookConfig-

N1,CodebookConf (4,2)

ig-N2)

CodebookSubset

Restriction Ox FFFF
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| RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 8

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.1-6.2

Note 1:  For random precoder selection, the precoder shall be updated in each
slot (1 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#[(n-4)],
this reported PMI cannot be applied at the eNB downlink before
slot#[(n+4)].

Note 3:  Randomization of the principle beam direction shall be used as
specified in TBD.

Table 6.3.2.1.2-2: Minimum requirement

Parameter Test 1
Y [1.5]

6.3.2.1.2.4 Test description

6.3.2.1.2.4.1 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1

Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

Propagation conditions are set according to Annex B.

Ensure the UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On for SA or (EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA
according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

6.3.2.1.2.4.2 Test procedure

1

2.

Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel
according to Table 6.3.2.1.2.3-1 as appropriate.

The SS shall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC with
precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL
RMC. SS schedules the UL transmission to carry the PUSCH CSl feedback via PDCCH DCI format [0_1] with

aperiodic CSl request triggered. Establish T, (o101 followz @1 SNR according to Annex TBD.

followd, follow2
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3. Set SNR t0 SNR (001, o1z - 11€ SSshall transmit PDSCH with randomly selected precoding matrix from

codebook (Table5.2.2.2.1-6 in TS 38.214 [TBD]) every sot regardless of PMI reports from the UE. Note that
each precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the
DL RMC. SS schedules the UL transmission to carry the PUSCH CSl feedback via PDCCH DCI format [0_1]

with aperiodic CSI request triggered. Measure t, ;, .4, @ccording to Annex TBD.

tue, follow1, follow 2

4. Cdculatey = . If theratio > y which is specified in table 6.3.2.1.2.4.4-1, then the test is pass.

rnd1, rnd2
Otherwise, the test isfail.
6.3.2.1.2.4.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

6.3.2.1.2.4.3.1 Message exceptions for SA
FFS

6.3.2.1.2.4.3.2 Message exceptions for NSA
FFS

6.3.2.1.2.5 Test requirement

Table 6.3.2.1.2.4.4-1: Test requirement

Parameter Test 1
/4 [1.5]
6.3.2.2 TDD
6.3.2.2.1 2Rx TDD FR1 Single PMI with 4Tx Typel - SinglePanel codebook for both SA
and NSA

Editor's Note: Thistest caseisincomplete. The following aspects are either missing or TBD
- Test Description is TBD since the following sections are not yet defined

- Initial Conditions are TBD

- Test Procedureis TBD

- Message Contents are TBD

- Test Requirements are TBD

6.3.2.2.1.1 Test Purpose

The purpose of thistest isto test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system
throughput is maximized based on the precoders configured according to the UE reports.

6.3.2.2.1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.
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6.3.2.2.1.3 Minimum Conformance Requirements

For the parameters specified in Table 6.3.2.2.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.2.2.1-2.

Table 6.3.2.2.1.3-1: Test parameters (single layer)

Parameter Unit Test 1
Bandwidth MHz 40
Duplex Mode TDD
) . FR1.30-1 as specified in Annex
TDD DL-UL configuration A
vowp PR ;
configuration . 106
#1 contlguqus PRB
Subcarrier spacing kHz 30
Propagation channel TDLA30-5
Antenna configuration (H?’E;()Pjéi)
Beamforming Model TBD
CSI-RS resource -
Type Aperiodic
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS . )
' : index in the PRB
configuration used for CSI-RS Row 5, (4,-)
(ko, k1)
First OFDM symbol
in the PRB used for (9,-)
CSI-RS (lo, I1)
CSI-RS
interval and offset slot 1071
_(E;:;}RS resource Aperiodic
Number of CSI-RS 4
ports (X)
CDM Type FD-CDM2
Density (p) 1
NZP CSI-RS First subcarrier
for CSI index in the PRB
acquisition used for CSI-RS Row 4, (0,)
(Ko, k1)
First OFDM symbol
in the PRB used for (13,-)
CSI-RS (lo, 11)
CSI-RS
interval and offset slot 101
CSI-IM CSI-IM RE pattern Patten O
configuration CSI-IM Resource
Mapping (4,9
(kcst-im, lcsi-im)
CSI-IM timeConfi
interval and offsetg slot 101
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TBD

6.3.2.2.15
TBD

6.3.3

6.3.3.1

6.3.3.1.1
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Parameter Unit Test 1
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForinterferenceMeas Not configured
urements
cgi-Formatindicator Wideband
pmi-Formatindicator Wideband
CSI-Report interval and offset slot 10/1
aperiodicTriggeringOffset 0
Codebook Codebook Type typel-SinglePanel
configuration  |Codebook Mode 1
(CodebookConfig-
N1,CodebookConfi (2,2)
9-N2)
CoqepookSubsetR 11111111
estriction
RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 9.5
Maximum number of HARQ 4
transmission
MCS13, TBD for reference
Measurement channel
channel

slot (0.5 ms granularity).

slot#[(n+6)].

specified in TBD.

NOTE 1: For random precoder selection, the precoder shall be updated in each

NOTE 2: If the UE reports in an available uplink reporting instance at slot #n
based on PMI estimation at a downlink slot not later than slot#[(n-6)],
this reported PMI cannot be applied at the eNB downlink before

NOTE 3: Randomization of the principle beam direction shall be used as

Table 6.3.2.2.1.3-2: Minimum requirement

Parameter

Test 1

Y

(1.3]

Test Description

Test Requirements

4RX requirements

FDD

Single PMI with 4TX Typel-SinglePanel Codebook- SinglePanel codebook for

both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD

- Test Procedureis TBD

-Procedure for establish t

ue, follow, follow?2 ! S\IRfollowl, follow2

and t
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- Test requirement isin []
-TTisTBD

- Message exceptions are FFs

6.3.3.1.1.1 Test purpose
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To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized

based on the precoders configured according to the UE reports.

6.3.3.1.1.2 Test applicability

Thistest appliesto all types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

6.3.3.1.1.3 Minimum conformance requirements

For the parameters specified in Table 6.3.3.1.1-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.1-2.
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Table 6.3.3.1.1.3-1: Test parameters for single layer (FDD)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 4
(N1,N2) = (2,1)

Beamforming Model As specifiedénflection Annex

_(I;SI-RS resource Aperiodic

ype

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier
ZP CSI-RS index in the PRB
configuration | used for CSI-RS Row S, (4,-)

(ko, k1)

First OFDM

symbol in the PRB ©9.)

used for CSI-RS '

(lo, 1)

CSI-RS

interval and offset slot 51

CSI-RS resource Aperiodic

Type

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier
;\IZP CSIRS | index in the PRB
or CSI Row 4, (0,-)
acquisition used for CSI-RS

(ko, k1)

First OFDM

symbol in the PRB (13.)

used for CSI-RS '

(lo, 11)

CSI-RS

interval and offset slot 51
CSI-IM CSI-IM RE pattern Patten 0
configuration | CSI-IM Resource

Mapping (4,9)

(Kcst-im,lcsi-im)

CSI-IM timeConfi

interval and offsetg slot 51
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot 5/1
aperiodicTriggeringOffset 0
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1

(CodebookConfig-

N1,CodebookConf (2,2)

ig-N2)

Code.bo.okSubset 11111111

Restriction
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| RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 6

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.1-6.1 FDD

Note 1:  For random precoder selection, the precoder shall be updated in each
slot (1 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#[(n-3)],
this reported PMI cannot be applied at the eNB downlink before
slot#[(n+3)].

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3

Table 6.3.3.1.1.3-2: Minimum requirement

Parameter Test 1
Y [1.3]

The normative reference for thisrequirement is TS 38.101-4 [5] clause 6.3.3.1.1.

6.3.3.1.1.4 Test description6.3.3.1.1.4.1 Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On for SA or (EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA
according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

6.3.3.1.1.4.2 Test procedure

1. Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel
according to Table 6.3.2.2.1.3-1 as appropriate.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC with
precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL
RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format [0_1] with

aperiodic CSl request triggered. Establish T, (o101 followz @1 SNR according to Annex TBD.

followd, follow2
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3. Set SNR t0 SNR (001, o1z - 11€ SSshall transmit PDSCH with randomly selected precoding matrix from

codebook (Table5.2.2.2.1-5in TS 38.214 [12]) every slot regardless of PMI reports from the UE. Note that each
precoding matrix shall be selected in equal probabilities. The SS sends downlink MAC padding bits on the DL
RMC. SS schedules the UL transmission to carry the PUSCH CSl feedback via PDCCH DCI format [0_1] with

aperiodic CSl request triggered. Measure {1, |4, according to Annex TBD.

tue, follow1, follow 2

4. Cdculatey = . If theratio = y which is specified in table 6.3.2.1.1.5-1, then the test is pass.

rnd1, rnd2
Otherwise, the test isfail.
6.3.3.1.1.4.3 Message contents

Message contents are according to TS 38.508-1 [6] clause 4.6.1.

6.3.3.1.1.4.3.1 Message exceptions for SA
FFS

6.3.3.1.1.4.3.2 Message exceptions for NSA
FFS

6.3.3.1.1.5 Test requirement

Table 6.3.3.1.1.5-1: Test requirement

Parameter Test 1
/4 [1.3]
6.3.3.1.2 Single PMI with 8TX Typel-SinglePanel Codebook- SinglePanel codebook for

both SA and NSA
Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD

- Test Procedureis TBD

-Procedure for establish t and t are TBD

ue, followd, follow2 * S\IRfonom, follow2 rnd1, rnd2

- Test requirement isin []

-TTisTBD
- Message exceptions are FFS
6.3.3.1.2.1 Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized
based on the precoders configured according to the UE reports.

6.3.3.1.2.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.
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6.3.3.1.2.3 Minimum conformance requirements

For the parameters specified in Table 6.3.3.1.2.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.3.3.1.2.3-2.
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Table 6.3.3.1.2.3-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 10
Subcarrier spacing kHz 15
Duplex Mode FDD
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 4
(N1,N2) = (4,1)

Beamforming Model As specifiedénflection Annex

_(I;SI-RS resource Aperiodic

ype

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier
ZP CSI-RS index in the PRB
configuration | used for CSI-RS Row S, (4,-)

(ko, k1)

First OFDM

symbol in the PRB ©9.)

used for CSI-RS '

(lo, 1)

CSI-RS

interval and offset slot 51

CSI-RS resource Aperiodic

Type

Number of CSI- 8

RS ports (X)

CDM Type CDM4 (FD2, TD2)

Density (p) 1

First subcarrier
;\IZP CSIRS | index in the PRB
or CSI Row 8, (4,6)
acquisition used for CSI-RS

(ko, k1)

First OFDM

symbol in the PRB 5.)

used for CSI-RS ’

(lo, 11)

CSI-RS

interval and offset slot 51
CSI-IM CSI-IM RE pattern Patten 0
configuration | CSI-IM Resource

Mapping (4,9)

(Kcst-im,lcsi-im)

CSI-IM timeConfi

interval and offsetg slot 51
ReportConfigType Aperiodic
CQl-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqgi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 8
csi-ReportingBand 1111111
CSI-Report interval and offset slot 5/1
aperiodicTriggeringOffset 0
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1

(CodebookConfig-

N1,CodebookConf (4,2)

ig-N2)

CodebookSubset

Restriction Ox FFFF
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| RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 8

Maximum number of HARQ 4

transmission

Measurement channel R.PDSCH.1-6.2 FDD

Note 1:  For random precoder selection, the precoder shall be updated in each
slot (1 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#[(n-4)],
this reported PMI cannot be applied at the eNB downlink before
slot#[(n+4)].

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3

Table 6.3.3.1.2.3-2: Minimum requirement

Parameter Test 1
Y [1.5]

The normative reference for thisrequirement is TS 38.101-4 [5] clause 6.3.3.1.2.
6.3.3.1.24 Test description

6.3.3.1.2.4.1 Initial conditions

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

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On for SA or (EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA
according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

6.3.3.1.2.4.2 Test procedure

1. Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel
according to Table 6.3.2.2.1.3-1 as appropriate.

2. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC with
precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL
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RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format [0_1] with
aperiodic CSl request triggered. Establish T (o101 followz @1 SNR according to Annex TBD.

followd, follow2

3. Set SNR 1O NR 6.1 1o10w2 - 1€ SS shall transmit PDSCH with randomly selected precoding matrix from

codebook (Table 5.2.2.2.1-5in TS 38.214 [12]) every slot regardless of PMI reports from the UE. Note that each
precoding matrix shall be selected in equal probahilities. The SS sends downlink MAC padding bits on the DL
RMC. SS schedulesthe UL transmission to carry the PUSCH CSl feedback via PDCCH DCI format [0_1] with

aperiodic CSl request triggered. Measure t, ., |4, @ccording to Annex TBD.

tue, followd, follow 2

4. Cdculatey = . If theratio > ywhich is specified in table 6.3.2.1.1.5-1, then the test is pass.

rnd1, rnd2
Otherwise, the test isfail.

6.3.3.1.24.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

6.3.3.1.2.4.3.1 Message exceptions for SA
FFS

6.3.3.1.2.4.3.2 Message exceptions for NSA
FFS

6.3.3.1.2.5 Test requirement

Table 6.3.3.1.2.5-1: Test requirement

Parameter Test 1
Y [1.5]
6.3.3.2 TDD
6.3.3.2.1 4Rx TDD FR1 Single PMI with 4Tx Typel - SinglePanel codebook for both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
-Procedure for establish e toioms, fotowz * NRigions, foowz @9 Lrngz, a2 @€ TBD

- Test requirement isin []

-TTisTBD
- Message exceptions are FFS
6.3.3.2.1.1 Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized
based on the precoders configured according to the UE reports.

6.3.3.2.1.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.
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6.3.3.2.1.3 Minimum conformance requirements

For the parameters specified in Table 6.3.3.2.1.3-1 and using the downlink physical channels specified in Annex TBD,
the minimum requirements are specified in Table 6.3.3.2.1.3-2.
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Table 6.3.3.2.1.3-1: Test parameters (single layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configuration FR1.30-1 as sp:ufled in Annex
Propagation channel TDLA30-5
Antenna configuration High XP 4 x 4
(N1,N2) =(2,1)

Beamforming Model As specifiedénflection Annex

CSI-RS resource Aperiodic

Type

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier
ZP CSI-RS index in the PRB Row 5, (4,)
configuration used for CSI-RS Y

(ko, k1)

First OFDM

symbol in the PRB ©9.)

used for CSI-RS '

(lo, 11)

CSI-RS

interval and offset slot 101

_CI_:SI-RS resource Aperiodic

ype

Number of CSI- 4

RS ports (X)

CDM Type FD-CDM2

Density (p) 1

First subcarrier
][\IZP CSIRS | index in the PRB
or CSI Row 4, (0,-)
acquisition used for CSI-RS

(Ko, k1)

First OFDM

symbol in the PRB (13,)

used for CSI-RS '

(lo, 1)

CSI-RS

interval and offset 1011
CSI-IM CSI-IM RE pattern Patten O
configuration | CSI-IM Resource

Mapping (4,9)

(Kcst-im,lcsi-im)

_CSI-IM timeConfig slot 10/1

interval and offset
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannelMeasure Not configured
ments
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot 10/1
aperiodicTriggeringOffset 0
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1

(CodebookConfig-

N1,CodebookConf (2,1)

ig-N2)
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Code.bo.okSubset 11111111

Restriction

RI Restriction 00000001
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 5.5
Maximum number of HARQ 4
transmission
Measurement channel R.PDSCH.2-8.1 TDD

Note 1:  For random precoder selection, the precoder shall be updated in each
slot (0.5 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#[(n-4)],
this reported PMI cannot be applied at the eNB downlink before
slot#[(n+4)].

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3

Table 6.3.3.2.1.3-2: Minimum requirement

Parameter Test 1
/4 [1.3]

6.3.3.2.14 Test description

6.3.3.2.1.4.1 Initial conditions

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

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR,
Connected without release On for SA or (EN-DC, DC bearer MCG and SCG, Connected without
Release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
5.2.2.1.1.4.3.

6.3.3.2.1.4.2 Test procedure

1. Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel
according to Table 6.3.2.2.1.3-1 as appropriate.

2. The SSshall transmit PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC with
precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL
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RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format [0_1] with
aperiodic CSI request triggered. Establish , roiou, follow2 39 SNRg1001 ro1onz 2C0rding to Annex TBD.

3. Set SNR 1O NR 6.1 1o10w2 - 1€ SS shall transmit PDSCH with randomly selected precoding matrix from

codebook (Table 5.2.2.2.1-5in TS 38.214 [12]) every slot regardless of PMI reports from the UE. Note that each
precoding matrix shall be selected in equal probahilities. The SS sends downlink MAC padding bits on the DL
RMC. SS schedulesthe UL transmission to carry the PUSCH CSl feedback via PDCCH DCI format [0_1] with

aperiodic CSl request triggered. Measure t, ., |4, @ccording to Annex TBD.

tue, followd, follow 2

4. Cdculatey = . If theratio > ywhich is specified in table 6.3.2.1.1.5-1, then the test is pass.

rndl, rnd 2
Otherwise, thetest isfail.
6.3.3.2.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

6.3.3.2.1.4.3.1 Message exceptions for SA
FFS

6.3.3.2.1.4.3.2 Message exception for NSA
FFS

6.3.3.2.1.5 Test requirement

Table 6.3.3.2.1.5-1: Test requirement

Parameter Test 1
/4 [1.3]
6.3.3.2.2 4Rx TDD FR1 Single PMI with 8Tx Typel - SinglePanel codebook for both SA and NSA

Editor’ s note: Thistest case isincomplete. The following aspects are either missing or TBD
-Procedure for establish e tqious, foltowz * NRigions, foowz @9 Lrngz, a2 &€ TBD

- Test requirement isin []

-TTisTBD
- Message exceptions are FFS
6.3.3.2.2.1 Test purpose

To test the accuracy of the Precoding Matrix Indicator (PMI) reporting such that the system throughput is maximized
based on the precoders configured according to the UE reports.

6.3.3.2.2.2 Test applicability
Thistest appliesto al types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.
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6.3.3.2.2.3 Minimum conformance requirements

For the parameters specified in Table 6.3.3.2.2.3-1, and using the downlink physical channels specified in Annex TBD,
the minimum requirements are specified in Table 6.3.3.2.2.3-2.
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Table 6.3.3.2.2.3-1: Test parameters (dual-layer)
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Parameter Unit Test 1
Bandwidth MHz 40
Subcarrier spacing kHz 30
Duplex Mode TDD
TDD DL-UL configurations FR1.30-1 as sp:ufled in Annex
Propagation channel TDLA30-5
Antenna configuration High XP 8 x 4
(N1,N2) = (4,1)
Beamforming Model As specifiedénflection Annex
CSI-RS resource Aperiodic
Type
Number of CSI- 4
RS ports (X)
CDM Type FD-CDM2
Density (p) 1
First subcarrier
ZP CSI-RS index in the PRB Row 5, (4,)
configuration used for CSI-RS Y
(ko, k1)
First OFDM
symbol in the PRB ©9.)
used for CSI-RS '
(lo, 11)
CSI-RS
interval and offset slot 101
_CI_:SI-RS resource Aperiodic
ype
Number of CSI- 8
RS ports (X)
CDM Type CDM4 (FD2, TD2)
Density (p) 1
First subcarrier
NZP CSI-RS . )
for CSI index in the PRB Row 8, (4.6)
acquisition used for CSI-RS
(Ko, k1)
First OFDM
symbol in the PRB 5.-)
used for CSI-RS '
(lo, 1)
CSI-RS
interval and offset slot 1011
CSI-IM CSI-IM RE pattern Patten O
configuration | CSI-IM Resource
Mapping (4,9
(Kcst-im,lcsi-im)
_CSI-IM timeConfig slot 10/1
interval and offset
ReportConfigType Aperiodic
CQI-table Table 1
reportQuantity cri-RI-PMI-CQI
timeRestrictionForChannnelMeasur Not configured
ements
timeRestrictionForlnterferenceMeas Not configured
urements
cqi-Formatindicator Wideband
pmi-Formatindicator Wideband
Sub-band Size RB 16
csi-ReportingBand 1111111
CSI-Report interval and offset slot 10/1
aperiodicTriggeringOffset 0
Codebook Codebook Type typel-SinglePanel
configuration Codebook Mode 1
(CodebookConfig-
N1,CodebookConf (4,1)
ig-N2)
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CodebookSubset

Restriction Ox FFFF

RI Restriction 00000010
Physical channel for CSI report PUSCH
CQI/RI/PMI delay ms 6.5
Maximum number of HARQ 4
transmission
Measurement channel R.PDSCH.2-8.2 TDD

Note 1:  For random precoder selection, the precoder shall be updated in each
slot (0.5 ms granularity).

Note 2:  If the UE reports in an available uplink reporting instance at slot#n
based on PMI estimation at a downlink slot not later than slot#[(n-6)],
this reported PMI cannot be applied at the eNB downlink before
slot#[(n+6)].

Note 3:  Randomization of the principle beam direction shall be used as
specified in Annex B.2.3.2.3

Table 6.3.3.2.2.3-2: Minimum requirement

Parameter Test 1
/4 [1.5]

6.3.3.2.24 Test description

6.3.3.2.2.4.1 Initial conditions

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

The initia test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7.1 for TE diagram and section A.3.2.2 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.3-1 and Table 5.3.2.1.1-1 and as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On for SA or (EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA
according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause 5.2.2.1.1.4.3.

6.3.3.2.2.4.2 Test procedure

1. Set the parameters of bandwidth, the propagation condition, antenna configuration and measurement channel
according to Table 6.3.2.2.1.3-1 as appropriate.

2. The SSshall transmit PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC with
precoding matrix according to PMI report from the UE. The SS sends downlink MAC padding bits on the DL
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RMC. SS schedules the UL transmission to carry the PUSCH CQI feedback via PDCCH DCI format [0_1] with
aperiodic CSl request triggered. Establish T (o101 followz @1 SNR according to Annex TBD.

followd, follow2

Set SNR 10 SNR 6,1 1610wz - 11€ SS shall transmit PDSCH with randomly selected precoding matrix from

codebook (Table 5.2.2.2.1-5in TS 38.214 [12]) every slot regardless of PMI reports from the UE. Note that each
precoding matrix shall be selected in equal probahilities. The SS sends downlink MAC padding bits on the DL
RMC. SS schedulesthe UL transmission to carry the PUSCH CSl feedback via PDCCH DCI format [0_1] with

aperiodic CSl request triggered. Measure t, ., |4, @ccording to Annex TBD.

tue, followd, follow 2

Calculatey = . If theratio > ywhich is specified in table 6.3.2.1.1.5-1, then the test is pass.
rndl, rnd 2

Otherwise, the test is fail.

6.3.3.2.24.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 4.6.1.

6.3.3.2.24.31 Message contents
FFS

6.3.3.2.2.4.3.2 Message contents
FFS

6.3.3.2.2.5 Test requirement

6.4

Table 6.3.3.2.2.5-1: Test requirement

Parameter Test 1
Y [1.5]

Reporting of Rank Indicator (RI)

6.4.1 1RX requirements (Void)

6.4.2 2RX requirements

6.4.2.1 FDD
6.4.2.2 TDD
6.4.2.2.1 2Rx TDD FR1 RI reporting for both SA and NSA

Editor's Note: Thistest caseis incomplete. The following aspects are either missing or TBD

- SNR and gammaratio are currently in square bracketsin TS 38.101-4.

- Annex G update for measuring throughput ratio

- Message Contents are TBD

- Test Procedure updates to differentiate RRC connection reconfiguration between NSA and SA
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6.4.22 1.1 Test Purpose

The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission.

6.4.2.2_1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

6.4.2.2 1.3 Minimum Conformance Requirements
The minimum performance requirement in Table 6.4.2.2_1.3-2 is defined as:

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > vyi;

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be> y;

For the parameters specified in Table 6.4.2.2_1.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.4.2.2_1.3-2.
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Parameter Unit Test 1 Test 2 Test 3
Bandwidth MHz 40 40 40
Subcarrier spacing kHz 30 30 30
Duplex Mode TDD TDD TDD
TDD Slot Configuration FR1.30-1 FR1.30-1 FR1.30-1
SNR dB [0] [20] [20]
Propagation channel TDLA30-5 TDLA30-5 TDLA30-5
Antenna configuration ULA Low 2x2 ULA Low 2x2 | ULA High 2x2
Beamforming Model As defined in As defined in | As defined in
Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
ZP CSI-RS Ei?gtsgzb(cpe)trrier index in the - - -
(r:lonflguratlo PRB used for CSI-RS (ko, k1) Row 5, (4,-) Row 5, (4,-) Row 5, (4,-)
First OFDM symbol in the PRB
used for CSI-RS (lo, lh) (©-) (9-) (9-)
CSI-RS
periodicity and offset slot 1071 1011 1011
CSI-RS resource Type Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2
CDM Type FD-CDM2 FD-CDM2 FD-CDM2
NZP CSI- Ei?gtsgb(ge)trrier index in the - - -
RS fqr_(_:SI PRB used for CSI-RS (ko, k1) Row 3 (6,-) Row 3 (6,-) Row 3 (6,-)
acquisition - -
First OFDM symbol in the PRB (13,) (13.) (13.)
used for CSI-RS (lo, 1) ' ' '
NZP CSI-RS-fimeConfig slot 1011 1011 1011
periodicity and offset
CSI-IM CSI-IM RE pattern Pattern O Pattern O Pattern O
configuratio | CSI-IM Resource Mapping
n (Kcsk-im, lcsi-im) (4.9) (4.9) (4.9)
CSI-IM timeConfig slot 101 101 101
periodicity and offset
ReportConfigType Periodic Periodic Periodic
CQI-table Table 2 Table 2 Table 2
. . cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI ol ol
. - . not not
timeRestrictionForChannelMeasurements not configured . .
configured configured
timeRestrictionForinterferenceMeasurements not configured qot qot
configured configured
cqgi-Formatindicator Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband
Sub-band Size RB 16 16 16
csi-ReportingBand 1111111 1111111 1111111
CSI-Report periodicity and offset slot 10/1 10/1 10/1
Codebook Codebook Type typel- typel- typel-
configuration SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1
(CodebookConfig-
N1,CodebookConfig-N2) N/A N/A N/A
CodebookSubsetRestriction 010000 for 000011 for 000011 for
fixed rank 2, fixed rank 1, fixed rank 1,
010011 for 010011 for 010011 for
following rank | following rank | following rank
RI Restriction N/A N/A N/A
Physical channel for CSI report PUCCH PUCCH PUCCH
CQI/RI/PMI delay ms 9.5 9.5 9.5
Maximum number of HARQ transmission 1 1 1
) . Fixed RI =2 Fixed RI =1 Fixed RI=1
RI Configuration and follow RI and follow Rl | and follow RI
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Table 6.4.2.2_1.3-2: Minimum requirement (TDD)

Test 1 Test 2 Test 3
n N/A TBD TBD
% TBD N/A N/A

The normative reference for thisrequirement is TS 38.101-4 [2] clause 6.4.2.2.
6.4.22_14 Test Description

6.4.2.2 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 SSto take with the UE
to reach the correct measurement state. The initial test configurations consist of environmental conditions, test
frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of
38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex D.
Test Environment: Normal as defined in TS 38.508 [6] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 38.508 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7 for TE diagram and section A.3.2.3 for UE diagram.

2. The parameter settings for the cell are set up according to Table 5.2-1, Table 5.2.2.1.1.0-2 and Table 5.2.2.1.0-3
as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions for the NR cell are set according to Annex B.1.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On and Test Mode ON for SA or (EN-DC, DC bearer MCG and SCG, Connected without release
On for NSA according to TS 38.508-1 [TBD] clause 4.5. Message contents are defined in clause 6.4.2.2_1.4.3.
6.4.2.2_14.2 Test procedure

1. Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna
correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table
6.4.2.2_1.3-1 as appropriate.

2. The SSshall send PDSCH via PDCCH DCI format [1_1] for C_RNT]I to transmit the DL RMC according to the
UE reported CQI (wideband CQI), PMI and fixed Rl asdefined in Table 6.4.2.2_1.3-1. The SS sends downlink
MAC padding bits on the DL RMC. The SS sends uplink scheduling information viaPDCCH DCI format [1_1].
Measure thet ; according to Annex TBD

3. Propagation conditions are set according to Annex B.2.
4. The SS sends uplink scheduling information viaPDCCH DCI format [1_1].

5. The SSshall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE
reported Rl according to Table 6.4.2.2_1.3-1.

6. The UE shall transmit RRC Connection Reconfiguration Complete message.
7. Propagation conditions are set according to Table 6.4.2.2_1.3-1.

8. The SSshall send PDSCH via PDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to the
UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits on the DL RMC. The
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SS sends uplink scheduling information via PDCCH DCI format [1_1]. Measuret

TBD
If the ratio (1, / t5,) Satisfiesthe requirement in Table 6.4.2.2_1.5-1, then pass the UE for thistest and go

to step 9. Otherwise, declare a FAIL verdict.

reported @CCOrdiNg to Annex

9. If al tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the
Table 6.6.2.2_1.3-2 for the other Tests as appropriate. Otherwise, declare a PASS verdict.

6.4.2.2 143 Message Contents
TBD
6.4.2.2 1.5 Test Requirements

Table 6.4.2.2_1.5-1: Test Requirement (TDD)

Test 1 Test 2 Test 3
n N/A TBD TBD
» TBD N/A N/A
6.4.3 4RX requirements
6.4.3.1 FDD
6.4.3.2 TDD
6.4.3.2 1 4Rx TDD FR1 RI reporting for both SA and NSA

Editor’s Note: Thistest case isincomplete. The following aspects are either missing or incomplete:
- RAN4 dependency: There are brackets and TBDsin core requirements and test parameters.
- Message Contents are not complete

- TT analysisis missing

6.4.3.2_1.1 Test Purpose

The purpose of thistest isto verify that the reported rank indicator accurately represents the channel rank. The accuracy
of RI reporting is determined by the relative increase of the throughput obtained when transmitting based on the
reported rank compared to the case for which afixed rank is used for transmission.

6.4.3.2_1.2 Test applicability
Thistest appliesto all types of NR UE release 15 and forward supporting 4 Rx antenna ports.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC and 4 Rx antenna ports.

6.4.3.2 1.3 Minimum Conformance Requirements
The minimum performance requirement in Table 6.4.3.2_1.3-2 isdefined as

a) Theratio of the throughput obtained when transmitting based on UE reported RI and that obtained when
transmitting with fixed rank 1 shall be > vyi;

b) The ratio of the throughput obtained when transmitting based on UE reported Rl and that obtained when
transmitting with fixed rank 2 shall be> y;

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 169 ETSI TS 138 521-4 V15.1.0 (2019-07)

For the parameters specified in Table 6.4.3.2_1.3-1, and using the downlink physical channels specified in Annex C.3.1,
the minimum requirements are specified in Table 6.4.3.2_1.3-2.
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Table 6.4.3.2_1.3-1: Rl Test (TDD)
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Parameter Unit Test 1 Test 2 Test 3 Test 4
Bandwidth MHz 40 40 40 40
Duplex Mode TDD TDD TDD TDD
TDD Slot Configuration FR1.30-1 FR1.30-1 FR1.30-1 FR1.30-1
First PRB 0 0 0 0
DL BWP Number of contiguous
configuration #1 PRB 106 106 106 106
Subcarrier spacing kHz 30 30 30 30
SNR dB TBD [16] [16] TBD
Propagation channel TDLA30-5 TDLA30-5 TDLA30-5 TDLA30-5
Antenna configuration ULA Low 2x4 ULA Low 2x4 | ULA High 2x4 | ULA Low 4x4
Beamformina Model As defined in As defined in | As definedin | As defined in
9 Annex B.4.1 Annex B.4.1 Annex B.4.1 Annex B.4.1
CSI-RS resource Type Periodic Periodic Periodic Periodic
Number of CSI-RS ports (X) 4 4 4 4
CDM Type FD-CDM2 FD-CDM2 FD-CDM2 FD-CDM2
ZP CSIRS Ei?gtsgb(cpe)trrier index in the - - - -
ﬁonflguratlo PRB used for CSI-RS (ko, k1) Row 5, (4,-) Row 5, (4,-) Row 5, (4,-) Row 5, (4,-)
First OFDM symbol in the PRB
used for CSI-RS (lo, lh) (9-) (9-) (9-) (9-)
CSI-RS
periodicity and offset slot 10/1 10/1 10/1 10/1
CSI-RS resource Type Periodic Periodic Periodic Periodic
Number of CSI-RS ports (X) 2 2 2 2
CDM Type FD-CDM2 FD-CDM2 FD-CDM2 FD-CDM2
NZP CSI- Ei?gtsgzb(ge)trrier index in the - - - -
RS fc_Jr_C_SI PRB used for CSI-RS (ko, k1) Row 3 (6,-) Row 3 (6,-) Row 3 (6,-) Row 4 (0,-)
acquisition - -
First OFDM symbol in the PRB (13,) (13,) (13,) (13,)
used for CSI-RS (lo, l1) ' ' ' '
NZP CSI-RS-timeConfig slot 101 101 1011 1011
periodicity and offset
CSI-IM CSI-IM RE pattern Pattern O Pattern O Pattern O Pattern O
configuratio | CSI-IM Resource Mapping
n (Kcsk-im,lcsi-im) (4.9) (4.9) (4.9) (4.9)
CSI-IM timeConfig slot 101 101 1011 1011
periodicity and offset
ReportConfigType Periodic Periodic Periodic Periodic
CQI-table Table 2 Table 2 Table 2 Table 2
. . cri-RI-PMI- cri-RI-PMI- cri-RI-PMI-
reportQuantity cri-RI-PMI-CQI Ol col col
timeRestrictionForChannelMeasurements not configured not not not
configured configured configured
timeRestrictionForinterferenceMeasurements not configured not not not
9 configured configured configured
cqi-Formatindicator Wideband Wideband Wideband Wideband
pmi-Formatindicator Wideband Wideband Wideband Wideband
Sub-band Size RB [16] [16] [16] [16]
csi-ReportingBand [1111111] [1111111] [1111111] [1111111]
CSI-Report periodicity and offset slot 10/1 10/1 10/1 10/1
Codebook Codebook Type typel- typel- typel- typel-
configuration SinglePanel SinglePanel SinglePanel SinglePanel
Codebook Mode 1 1 1 1
(CodebookConfig-
N1,CodebookConfig-N2) NIA N/A N/A (1)
CodebookSubsetRestriction [000011 for [000011 for
1010090 fr | fixed rank 1, | fixed rank 1,
’ 010011 for 010011 for 11111111
010011 for following following
following rank] rank] rank]
RI Restriction 00000010 for
fixed Rank 2
N/A N/A N/A and
00001111 for
follow RI
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Physical channel for CSI report PUCCH PUCCH PUCCH PUCCH
CQI/RI/PMI delay ms 9.5 9.5 9.5 9.5
Maximum number of HARQ transmission 1 1 1 1

) . Fixed RI =2 Fixed RI =1 Fixed RI =1 Fixed RI =2
RI Configuration and follow RI and follow RI and follow RI and follow RI
Table 6.4.3.2_1.3-2: Minimum requirement (TDD)
Test 1 Test 2 Test 3 Test 4
n N/A [1.05] [0.9] N/A
% TBD N/A N/A TBD

The normative reference for thisrequirement is TS 38.101-4 [2] clause 6.4.3.2.

6.4.3.2_1.4

6.4.3.2_1.4.1

Test Description

Initial conditions

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

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1[7].

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.

Test Environment: Normal as defined in TS 38.508-1 [6] clause 4.1.

Frequencies to be tested: Mid Range as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR1 operation, setup the LTE link according to Annex D

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-1 [6]
Annex A, in Figure A.3.1.7 for TE diagram and section A.3.2.5 for UE diagram.

2. The parameter settings for the cell are set up according to Table 6.1.2-1 and Table 6.4.3.2_1.3-1 as appropriate.

3. Downlink signalsfor NR cell areinitialy set up according to Annex C.0, C.1, C.2, C.3.1 and uplink signals
according to Annex G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected
without release On and Test Mode ON for SA or (EN-DC, DC bearer MCG and SCG, Connected without release
On for NSA according to TS 38.508-1 [6] clause 4.5. Message contents are defined in clause 6.4.3.2_1.4.3.

6.4.3.2_1.4.2

Test procedure

1. Set the parameters of bandwidth, reference channel, the propagation condition, antenna configuration, antenna
correlation, Codebook configuration, Beamforming Model, RI configuration and SNR according to Table
6.4.3.2_1.3-1 as appropriate.

2. The SSshall send PDSCH via PDCCH DCI format [1_1] for C_ RNTI to transmit the DL RMC according to the
UE reported CQI (wideband CQI), PMI and fixed Rl as defined in Table 6.4.3.2_1.3-1. The SS sends downlink
MAC padding bits on the DL RMC. The SS sends uplink scheduling information via PDCCH DCI format [1_1].

Measurethet

according to Annex.

3. Propagation conditions are set according to Annex B.2.

4. The SS sends uplink scheduling information via PDCCH DCI format [1_1].
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5. The SS shall transmit an RRC Connection Reconfiguration message to set codebookSubsetRestriction as for UE
reported RI according to Table 6.4.3.2_1.3-1.

6. The UE shall transmit RRC Connection Reconfiguration Complete message.

7. Propagation conditions are set according to Table 6.4.3.2_1.3-1.

8. The SSshall send PDSCH via PDCCH DCI format [1_1] for C_RNT]I to transmit the DL RMC according to the
UE reported CQI (wideband CQI), PMI and RI. The SS sends downlink MAC padding bits onthe DL RMC. The

SS sends uplink scheduling information viaPDCCH DCI format [1_1]. Measuret ..., according to Annex
TBD

If theratio (t I ) satisfiesthe requirement in Table 6.4.3.2_1.5-1, then pass the UE for this test and go
to step 9. Otherwise, declare a FAIL verdict.

reported

9. If all tests have not been done, then repeat the same procedure (steps 1 to 8) with test conditions according to the
Table 6.4.3.2_1.3-2 for the other Tests as appropriate. Otherwise, declare a PASS verdict.

6.4.3.2_1.4.3 Message Contents

M essage contents are according to TS 38.508-1 [6] clause 4.6 with the following exceptions:

TBD
6.4.3.2 15 Test Requirements
Table 6.4.3.2_1.5-1: Test Requirement (TDD)
Test 1 Test 2 Test 3 Test 4
N/A [1.05] [0.9] N/A

» TBD N/A N/A TBD

7 Demodulation performance requirements (Radiated
requirements)

7.1 General

For conformance testing involving FR2 test casesin this specification, the UE under test shall disable UL Tx diversity
schemes.

7.1.1  Applicability of requirements

7.1.1.1 General

The minimum performance requirements are applicable to the FR2 operating bands defined in TS 38.101-2 [3] with
FoL nigh Not exceeding 40000 MHz.

The minimum performance requirements in Clause 7 are mandatary for UE supporting NR operation, except test cases
listed in Clause 7.1.1.3.

7.1.1.2 Applicability of requirements for different number of RX antenna ports

UE shall support 2 RX ports for different RF operating bands. The UE requirements applicability is defined in Table
7.1.1.2-1.
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Table 7.1.1.2-1: Requirements applicability

Supported RX Test type Test list
antenna ports
UE supports 2RX PDSCH All tests in Clause 7.2.2
antenna ports PDCCH All tests in Clause 7.3.2
PBCH All tests in Clause 7.4.2
7.1.1.3 Applicability of requirements for optional UE capabilities

For UE which supports optional UE capabilities the additional performance requirements from Table 7.1.1.3-1 should
be applied.

Table 7.1.1.3-1: Requirements applicability for optional UE capabilities

UE feature/capability Test type Test list Applicability notes
[Enhanced Type X receiver] FR2 TDD | PDSCH | 7.2.2.2.1 Minimum
requirements for PDSCH
Mapping Type-A (Test 3-
1)

7.2 PDSCH demodulation requirements

The parameters specified in Table 7.2-1 are valid for all PDSCH demodulation tests unless otherwise stated.
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Table 7.2-1: Common Test Parameters
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Parameter Unit Value
L Transmission
PDSCH transmission scheme scheme 1
PTRS epre-Ratio 0
Offset between Point A and the
Actual carrier lowest usable subcarrier on this RBs 0
configuration carrier (Note 2)
Subcarrier spacing kHz 60 or 120
Cyclic prefix Normal
RB offset RBs 0
Maximum
transmission
DL BWP bandwidth
configuration ngg#gzt'iﬂn_és
#1 Number of contiguous PRB PRBs 38.101-2 [7,
Section 5.3.2] for
tested channel
bandwidth and
subcarrier spacing
Physical Cell ID 0
Common SSB position in burst 1
serving cell SSB periodicity ms 20
parameters First DMRS position for Type A 2
PDSCH mapping
Slots for PDCCH monitoring Each slot
Symbols with PDCCH 0
Table 7.2-2 for
Number of PRBs in CORESET tested channel
PDCCH bandv_vldth anq
configuration . subcarrier spacing
Number of PDCCH candidates and 1/8
aggregation levels
CCE-to-REG mapping type Non-interleaved
DCI format 11
TCI state TCI state #1
Cross carrier scheduling Not configured
First subcarrier index in the PRB 0 for CSI-RS
used for CSI-RS (ko) resource 1,2,3,4
6 for CSI-RS
First OFDM symbol in the PRB used resource 1 and 3
for CSI-RS (Io) 10 for CSI-RS
resource 2 and 4
1 for CSI-RS
Number of CSI-RS ports (X) resource 1,2.3,4
CSI-RS for ‘No CDM'’ for CSI-
tracking CDM Type RS resource
1,2,3,4
. 3 for CSI-RS
Density (o) resource 1,2,3,4
60 kHz SCS: 80 for
CSI-RS resource
o 1,2,3,4
CSI-RS periodicity Slots 120 kHz SCS: 160
for CSI-RS

resource 1,2,3,4
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60 kHz SCS:
40 for CSI-RS
resource 1 and 2
41 for CSI-RS
resource 3 and 4
CSI-RS offset Slots
120 kHz SCS:
80 for CSI-RS
resource 1 and 2
81 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
QCL info TCI state #0
First subcarrier index in the PRB 0
used for CSI-RS (Ko)
First OFDM symbol in the PRB used 12
for CSI-RS (lo)
Number of CSI-RS ports (X) 2
NZP CSI-RS CDM Type FD-CDM2
for €S| pensty (2) 60 kH gcs 80
- o z :
acquisition CSI-RS periodicity Slots 120 kHz SCS- 160
CSI-RS offset 0
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
QCL info TCl state #1
First subcarrier index in the PRB 4
used for CSI-RS (ko)
First OFDM symbol in the PRB used 12
for CSI-RS (lo)
Number of CSI-RS ports (X) 4
ZP CSI-RS for ggr']\ii;y&e) FD'ClDMZ
CSl acquisition -
CSI-RS periodicity Slots 60 kHz SCS: 80
120 kHz SCS: 160
CSI-RS offset 0
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
First subcarrier index in the PRB ko=0 for CSI-RS
used for CSI-RS resource 1,2
lo = 8 for CSI-RS
First OFDM symbol in the PRB used resource 1
for CSI-RS lo =9 for CSI-RS
resource 2
Number of CSI-RS ports (X) 1for CSI-RS
resource 1,2
‘No CDM'’ for CSI-
CSI-RS for CDM Type RS resource 1,2
beam Densit 3 for CSI-RS
refinement ensity (p) resource 1,2
60 kHz SCS: 80 for
CSI-RS resource
L 1,2
CSI-RS periodicity Slots 120 kHz SCS: 160
for CSI-RS
resource 1,2
CSI-RS offset Slots 0 for CSI-RS
resource 1,2
QCL info TCI state #1
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Antenna ports indexes

{1000} for Rank 1
tests
{1000, 1001} for

PDSCH DMRS Rank 2 tests
configuration
Number of PDSCH DMRS CDM 1
group(s) without data
Type 1 SSB index SSB #0
QCL
information | QCL Type Type C
TCistate #0  or o SSB index SSB#0
QCL
information | QCL Type Type D
Type 1 CSI—R§ resource 1
QCL CSI-RS resource from CSI.'R,S for
information tra}cklng_
configuration
QCL Type Type A
TCl state #1 Type 2 CSI-R§ resource 1
QCL CSI-RS resource from CSI.'R,S for
information tra}cklng_
configuration
QCL Type Type D
PTRS Frequency density (Kpt-rs) 2
configuration Time density (Lpt.rs) 1
Maximum number of code block groups for ACK/NACK 1
feedback
Maximum number of HARQ transmission 4
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}

Precoding configuration

SP Type |, Random
per slot with PRB
bundling granularity

Symbols for all unused Res

OCNG in Annex
A5

Note 1:

applied for the PDCCH transmission.

Note 2:

UE assumes that the TCI state for the PDSCH is identical to the TCI state

Point A coincides with minimum guard band as specified in Table 5.3.3-1

from 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.

Table 7.2-2: Number of PRBs in CORESET

SCS (kHz) | 50 MHz 100 MHz 200 MHz 400 MHz
60 66 132 264 N.A
120 30 66 132 264
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7.2.1 1RX requirements (Void)

71.2.2 2RX requirements

7.2.2.1 FDD (Void)

7.2.2.2 TDD

7.2.2.2.1 2Rx TDD FR2 PDSCH mapping Type A performance
722210 Minimum conformance requirements

For PDSCH Type-A scheduling, the requirements are specified in Table 7.2.2.2.1_0-3,7.2.2.2.1 0-4and 7.2.2.2.1_0-5,
with the addition of the parametersin Table 7.2.2.2.1 0-2 and the downlink physical channel setup according to Annex
C.5.1. The purpose isto verify the performance of PDSCH Type-A scheduling.

The test purposes are specified in Table 7.2.2.2.1 0-1.

Table 7.2.2.2.1_0-1: Tests purpose

Purpose

Test index

Verify the PDSCH mapping Type A normal performance
under 2 receive antenna conditions and with different
channel models, MCSs and number of MIMO layers

1-1,1-3, 2-1, 2-2, 2-3, 2-4, 2-5, 2-6

Verify the PDSCH mapping Type A HARQ soft combining 1-2
performance under 2 receive antenna conditions.
Verify the PDSCH mapping Type A enhanced performance |[3-1

requirement Type X under 2 receive antenna conditions and
with 2 MIMO layers.
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Table 7.2.2.2.1_0-2: Test Parameters

Parameter Unit Value
Duplex mode TDD
Active DL BWP index 1
For Test 1-1 and 1-
2:
First OFDM symbol in the PRB 3 for CSI-RS
used for CSI-RS (lo) resource 1 and 3
7 for CSI-RS
CSI-RS for tracking resource 2 and 4
For Test 1-2:
82 for CSI-RS
CSI-RS offset Slots resource 1 and 2
83 for CSI-RS
resource 3 and 4
Mapping type Type A
kO 0
Starting symbol (S) 1
As defined in Annex
Length (L) A13
PDSCH aggregation factor 1
PDSCH configuration | PRB bundling type Static
. . WB for 1-1,
PRB bundling size 2 for other tests
Resource allocation type Type 1
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping
. . N/A
interleaver bundle size
DMRS Type Type 1
Number of additional DMRS 1
Length Single-s?:/zrgbol DM-
E&?SE:;ME S _ {1000} for Rank1
Antenna ports indexes {1000,1001} for
Rank2
Number of PDSCH DMRS CDM 1
group(s) without data
8 for Test 1-1, 1-3,
2-2,2-4
Number of HARQ Processes 10 for Test 2-1, 2-3,
2-5, 2-6, 3-1
16 for Test 1-2
K1 value As defined in Annex
(PDSCH-to-HARQ-timing-indicator) A.1.3

Table 7.2.2.2.1_0-3: Minimum performance for Rank 1 (FRC)

ETSI TS 138 521-4 V15.1.0 (2019-07)

Correlation Reference value
Test | Reference (MI—?Za)l?Sdl.\lAll)lg;?riel’ N;?%ué%tc'i%n TDBLUL' Propagation matrix and Fract_ion of
num. channel a (KH condition antenna maximum | SNRes
spacing (kHz) rate pattern configuration | throughput | (dB)
(%)
1-1 R'i[i_srgg's- 100/120 QPSK, 0.30 FR?.]].-ZO- TDLC60-300 | 2x2 ULA Low 70 -0.4
R.PDSCH.5- 16QAM, FR2.120-
1-2 > 1TDD 100/120 0.48 1 TDLA30-300 | 2x2 ULA Low 30 1.7
R.PDSCH.5- 64QAM, FR2.120- 2x2 XPL Med-
1-3 3.1TDD 100/120 0.45 1 TDLA30-300 A 70 12.4

ETSI




3GPP TS 38.521-4 version 15.1.0 Release 15

181

ETSI TS 138 521-4 V15.1.0 (2019-07)

Table 7.2.2.2.1_0-4: Minimum performance for Rank 2 (FRC)

. Reference value
Bandwidth Correlation
Test Reference | (MHz)/Subca Modulatio TDD Propagatio | matrix and Fraction
num channel rrier spacin n and UL-DL n antenna of SNRgB
(kl?lz) 9 | code rate pattern condition | configuratio | maximum (dB)
n throughp
ut (%)
R.PDSCH. QPSK, FR2.12 2x2 ULA
2-1 5-4 1TDD 100/120 0.30 0-2 TDLA30-75 Low 70 4.1
R.PDSCH. 16QAM, FR2.12 TDLA30- 2x2 ULA
22 | 52 2TDD 1007120 0.48 0-1 300 Low /0 14.4
R.PDSCH. 16QAM,0.4 | FR2.12 2x2 ULA
2-3 5-5.2TDD 50/120 8 0-2 TDLA30-75 Low 70 14.0
R.PDSCH. 16QAM, FR2.12 TDLA3O0- 2x2 ULA
24 | 5.23TDD 2007120 0.48 0-1 300 Low /0 14.2
R.PDSCH. 16QAM, FR2.60- 2x2 ULA
2-5 4-11TDD 50/60 0.48 1 TDLA30-75 Low 70 14.3
R.PDSCH. 64QAM, FR2.12 2x2 ULA
2-6 5-6.1TDD 100/120 043 0-2 TBD Low 70 18.6

Table 7.2.2.2.1_0-5: Minimum performance for Rank 2 (FRC) for Enhanced Type X Receiver

_ Correlation Reference value

Test Reference (M?%Eazr)]/(jsvﬁll::j;grri Modulatio TDD Propagatio matrix and Fracltlon
num X n and UL-DL paga antenna 0 SNRs
channel erspacing code rate | pattern n condition configuratio maximum dB
(kH2) ! throughp | & (4B)

ut (%)
R.PDSCH. 16QAM, FR2.120 2x2 ULA

31 | 5511DD 100/120 0.48 > TDLA30-75 Med 70 19.0

The normative reference for thisrequirement is TS 38.101-4 [5] clause 7.2.2.2.1.

722211

2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with baseline
receiver for SA and NSA

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

-Annex for measurement uncertainty and test toleranceis TBD

- Method for setting up UE in Rx beam peak direction is TBD

- Connection diagramis TBD

- Minimum test timeis TBD.

Verify the PDSCH mapping Type A normal performance with different channel models, MCSs and number of MIMO

- message contents are TBD
72221 1.1 Test Purpose
layers
7222112

Test Applicability

Thistest appliesto al types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.
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72221 1.3 Test Description

72221 131 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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.
Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

For EN-DC within FR2 operation, setup the LTE radiated link according to Annex D:

1. Connection between SS, the faders, AWGN noise source and the UE antennais shown in TS 38.508-1 [TBD]
Annex [TBD], Figure [TBD].

2. The parameter settings for the NR cell are set up according to Table 7.2-1 and Table 7.2.2.2.1.0-2 and as
appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions for NR cell are set according to Annex B.0.

6. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA with
Connected without release On, Test Mode On or (EN-DC, DC bearer MCG and SCG), Connected without
release On) for NSA according to TS 38.508-1 [6] clause 4.5. Message content are defined in clause
7.222.143.

72221 132 Test Procedure
1. Set the UE in the Rx beam peak direction using method described in Annex [TBD].
2. Configure UE for SS-RSRB reporting.

3. Ensure channel between SS and UE is conducive for UE to start decoding arank 2 MCS using procedure
specified in stage 2 of Annex Y.

4. SStransmits PDSCH viaPDCCH DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table
7.2.2.2.1 1.3-3and 7.2.2.2.1 1.3-4. The SS sends downlink MAC padding bits on the DL RMC.

5. 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 7.2.2.2.1 1.3-3and 7.2.2.2.1 1.3-4. 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 parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix
and the SNR according to Tables 7.2.2.2.1 1.4.4-1 as appropriate.

7. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex
TBD clause TBD. Count the number of NACK's, ACKs and statDTXs on the UL during each subtest and decide
pass or fail according to Tables TBD and TBD in Annex TBD clause TBD.

8. Repeat stepsfrom 1to 7 for each subtest in Table 7.2.2.2.1 1.4.4-1and Table7.2.2.2.1 1.4.4-2 as appropriate.

72221 133 Message Contents

M essage contents are according to TS 38.508-1 [6] subclause 4.6.1 with the following exceptions:
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Table 7.2.2.2.1_1.3.3_1: message exceptions for SA

FFS

Message exceptions for NSA

Table 7.2.2.2.1_1.3.3_2: message exceptions for NSA

Test Requirements

Table 7.2.2.2.1-2 defines the primary level settings.

FFS

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A.3.2 for each throughput test shall meet or exceed the specified valuein Table 7.2.2.2.1 1.4-1and Table 7.2.2.21 1.4-
2 for the specified SNR including test tolerances for all throughput tests.

Table 7.2.2.2.1_1.4-1: Test Requirement for Rank 1 (FRC)

Correlation Reference value
Test | Reference Bandwidth ~ | Modulation | TDD UL- Propagation | matrix and | Fraction of
(MHz)/Subcarrier | and code DL 2 ; SNR
num. channel spacing (kHz) rate attern condition antenna maximum BB
pacing P configuration | throughput | (dB)
(%)
R.PDSCH.5- FR2.120- -04 +
11 117DD 100/120 QPSK, 0.30 11 TDLC60-300 | 2x2 ULA Low 70 T
R.PDSCH.5- 16QAM, FR2.120- 1.7+
1-2 2 1TDD 100/120 0.48 1 TDLA30-300 | 2x2 ULA Low 30 T
R.PDSCH.5- 64QAM, FR2.120- 2x2 XPL Med- 12.4 +
1-3 3.17DD 100/120 0.45 1 TDLA30-300 A 70 T
Table 7.2.2.2.1_1.4-2: Test Requirement for Rank 2 (FRC)
. Reference value
Bandwidth i | Gomelation |_—
Test Reference | (MHz)/Subca Modulatio TDD Propagatio | matrix and raction
num channel rrier spacing n and UL-DL n antenna 9f SNRss
(kH2) coderate | pattern condition | configuratio | maximum (dB)
n throughp
ut (%)
R.PDSCH. QPSK, FR2.12 2x2 ULA
21 | £411DD 100/120 0.30 0.5 | TDLA30-75 \ow 70 4.14TT
R.PDSCH. 16QAM, FR2.12 TDLA30- 2x2 ULA
22 | 52.2TDD 1007120 0.48 0-1 300 Low 70 144477
R.PDSCH. 16QAM,0.4 | FR2.12 2x2 ULA
2-3 5-5.2TDD 50/120 8 0-2 TDLA30-75 Low 70 14.0+TT
R.PDSCH. 16QAM, FR2.12 TDLA3O0- 2x2 ULA
24 | sp3rpp | 2001120 0.48 0-1 300 Low o 142417
R.PDSCH. 16QAM, FR2.60- 2x2 ULA
2-5 4-1.17DD 50/60 048 1 TDLA30-75 Low 70 14.3+TT
R.PDSCH. 64QAM, FR2.12 2x2 ULA
2-6 5-6.1TDD 100/120 043 0-2 TBD Low 70 18.6+TT
72221 2 2Rx TDD FR2 PDSCH mapping Type A performance - 2x2 MIMO with enhanced type

X receiver for SA and NSA

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

-Annex for measurement uncertainty and test toleranceis TBD
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- Method for setting up UE in Rx beam peak direction is TBD
- Connection diagramis TBD

- Mintest timeis TBD

72221 2.1 Test Purpose

Verify the PDSCH mapping Type A normal performance with different channel models, MCSs and number of MIMO
layers

72221 2.2 Test Applicability
Thistest appliesto all types of NR UE release 15 and forward supporting NR enhanced receiver type X.

Thistest also appliesto al types of EUTRA UE release 15 and forward supporting EN-DC and NR enhanced receiver
type X.

72221 23 Test Description
Sametest description asin clause 7.2.2.2.1_1.4 with following exception:

-Table7.2.2.2.1 2.5-1instead of Table 7.2.2.2.1 1.5-1

72221 24 Test Requirements
Table 7.2.2.2.1.0-2 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex
A TBD for each throughput test shall meet or exceed the specified valuein Table 7.2.2.2.1 2.4-1 for the specified SNR
including test tolerances for all throughput tests.

Table 7.2.2.2.1_2.4-1: Test Requirement for Rank 2 (FRC) for Enhanced Type X Receiver

. Reference value
Bandwidth . . Corrglatlon Fraction
Test Reference | (MHz)/Subcarri Modulatio TDD Propagatio | matrix and ¢
num channel er spacing n and UL-DL n antenna max?mum SNREge
(kH2) code rate | pattern | condition conflglgquratlo throughp (dB)
ut (%)
R.PDSCH. 16QAM, FR2.12 2x2 ULA 19.0+T
3-1 5-5.1TDD 100/120 0.48 0-2 TDLA30-75 Med 70 T
7.3 PDCCH demodulation requirements

The receiver characteristics of the PDCCH are determined by the probability of miss-detection of the Downlink

Scheduling Grant (Pm-dsg).

The parameters specified in Table 7.3-1 are valid for all PDCCH tests unless otherwise stated.
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Table 7.3-1: Common test Parameters
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[Parameter | Unit | Value
DL B.WP . Cyclic prefix Normal
configuration #1 yelep
Common Physical Cell ID 0
serving cell SSB position in burst 1
parameters SSB periodicity ms 20
PDCCH Slots for PDCCH monltor.lng Each slot
configuration Number of PDCCH candidates 1
TCI state TCI state #1
First subcarrier index in the PRB 0
used for CSI-RS (k0)
CSI-RS resource 1:
4
CSI-RS resource 2:
First OFDM symbol in the PRB 8
used for CSI-RS (10) CSI-RS resource 3:
4
CSI-RS resource 4:
8
CSI-RS for Number of CSI-RS ports (X) 1
tracking CDM Type No CDM
Density (p) 3
CSI-RS periodicity Slots 160
80 for CSI-RS
resource 1 and 2
CSI-RS offset Slots 81 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
QCL info TCI state #0
First subcarrier index in the PRB 0
used for CSI-RS (k0)
CSI-RS resource 1:
First OFDM symbol in the PRB 8
used for CSI-RS (10) CSI-RS resource 2:
9
Number of CSI-RS ports (X) 1
NZP CSI-RS for CDM Type No CDM
beam -
management Density (p) 3
120 kHz SCS: 160
CSI-RS periodicity Slots for CSI-RS resource
1,2
0 for CSI-RS
CSI-RS offset Slots resource 1.2
Repetition ON
QCL info TCI state #1

Precoding configuration

SP Type |, Random
per slot with REG
bundling granularity
for number of Tx
larger than 1

Type 1 QCL | SSB index SSB #0
information QCL Type Type C
TClstate 0 1 0e 2 QCL | SSB index SSB #0
information QCL Type Type D
CSI-RS resource 1
Type 1 QCL | CSI-RS resource from CSkIRS for
information tracking
configuration
QCL Type Type A
TCl state #1 CSI-RS resource 1
Type 2 QCL | CSI-RS resource from CSKIRS for
information tracking
configuration
QCL Type Type D

Symbols for all unused REs

OCNG in Annex A.5
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7.3.1 1RX requirements
(Void)

7.3.2 2RX requirements

7.3.2.1 FDD

(Void)

7.3.2.2 TDD

7.3.2.2.1 2Rx TDD FR2 PDCCH 1 Tx antenna performance for both SA and NSA

Editor's Note: This clause isincomplete. The following aspects are either missing or not yet determined:
-Annex for measurement uncertainty and test toleranceis TBD

-Annex for DL and UL signal setup isTBD

- PDSCH and PDCCH configuration before measurement is TBD

- Method for setting up UE in Rx beam peak direction is TBD

- Connection diagram is TBD

- Propagation condition description in Annex is TBD

- MintesttimeisTBD

- message contents are TBD

732211 Test Purpose

Thistest verifies the demodulation performance of PDCCH for a single-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified valuein
Table7.3.2.2.1.3-1.

732212 Test Applicability
Thistest appliesto all types of NR UE release 15 and forward.
Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

7.3.2.2.1.3 Minimum conformance requirements

For the parameters specified in Table 7.3.2.2-1, the average probability of a missed downlink scheduling grant (Pm-dsg)
shall be below the specified valuein Table 7.3.2.2.1.3-1. The downlink physical setup isin accordance with Annex
C5.1.
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Table 7.3.2.2.1.3-1: Test Parameters

Parameter Unit 1 Tx Antenna | 2 Tx Antenna
TDD UL-DL pattern FR2.120-1
CCE to REG mapping type Interleaved

REG bundle size

2 for test 1-1
6 for test 1-2

Interleaver size

3 fortest 1-1
2 for test 1-2

Shift index

0

Table 7.3.2.2.1.3-2: Minimum performance requirements with 120 kHz SCS for 1Tx antenna

CORES Antenna |Reference value
Test Bandwid CORE ET Aggreg Propagation configurati Pm-
numb SET . ation Reference Channel paga on and SNRgs
th duratio Condition X dsg
er RB n level correlation (%) (dB)
Matrix 0
1-1 100 MHz 60 1 2 CCE R.PDCCH.5-1.1 TDD TDLA30-75 1x2 Low 1 6.0
1-2 100 MHz 60 1 4 CCE R.PDCCH.5-1.2 TDD | TDLA30-300 1x2 Low 1 2.6

The normative reference for this requirement is TS 38.101-4 [5] clause 7.3.2.2.1.

7.3.2.21.4

7322141

Test Description

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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [TBD].

Configurations of PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [ TBD] clause TBD.

For EN-DC within FR1 operation, setup the LTE link according to Annex D:

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-
1[TBD] Annex A, in Figure TBD for TE diagram and clause TBD for UE diagram.

2. The parameter settings for the cell are set up according to Table 7.3-1 and Table 7.3.2.2.1.3-1as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or
(EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA according to TS 38.508-1 [TBD]
clause 4.5. Message content are defined in clause 7.3.2.2.1.4.3.

7.3.2.2.1.4.2

Test procedure

1. Set the UE in the Rx beam peak direction using method described in Annex [TBD].

2. Configure UE for SS-RSRB reporting
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3. SStransmits PDCCH with DCI format [1_1] for C_RNTI to transmit the DL RMC according to Table
7.3.2.2.1.4.4-1. The details of PDCCH are specified in Table[ ] respectively. The SS sends downlink MAC
padding bits on the DL RMC.

4. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 7.3.2.2.1.4.4-1 as appropriate.

5. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex [G] clause
[G.4]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
7.3.2.2.1.4.4-1, pass the UE. Otherwise fail the UE.

6. Repeat stepsfrom 1to 5 for each subtest in Table 7.3.2.2.1.4.4-1 as appropriate.

7.3.2.2.1.4.3 Message contents
M essage contents are according to TS 38.508-1 [TBD] clause 4.6.1.
7.3.2.2.1.4.3.1 Message exceptions for SA
Table 7.3.2.2.1.4.3.1: message exceptions for SA

FFS

7.3.2.2.1.4.3.2 Message exceptions for NSA
Table 7.3.2.2.1.4.3.2: message exceptions for NSA
FFS
7.3.2.21.4.4 Test requirement

Table 7.3.2.2.1.4.4-1 defines the primary level settings.

For the parameters specified in Table 7.3.2.2.1.3-1 the average probability of a missed downlink scheduling grant (Pm-
dsg) shall be below the specified value in Table 7.3.2.2.1.4.4-1.

Table 7.3.2.2.1.4.4-1: Test requirements with 120 kHz SCS for 1Tx antenna

Antenna |Reference value
Test COR COE'?FES Aggreg bropacation | confiurati o -
numb [Bandwidth | ESE . ation Reference Channel paga on and SNRss
duratio Condition : dsg
er TRB level correlation (dB)
n Matri (%)
atrix
1-1 100 MHz 60 1 2 CCE R.PDCCH.5-1.1 TDD TDLA30-75 1x2 Low 1 6+TT
1-2 100 MHz 60 1 4 CCE R.PDCCH.5-1.2 TDD | TDLA30-300 1x2 Low 1 26+TT
7.3.2.2.2 2Rx TDD FR2 PDCCH 2 Tx antenna performance for both SA and NSA

Editor's Note: This clause isincomplete. The following aspects are either missing or not yet determined:
-Annex for measurement uncertainty and test toleranceis TBD

-Annex for DL and UL signal setup isTBD

- PDSCH and PDCCH configuration before measurement is TBD

- Method for setting up UE in Rx beam peak direction is TBD

- Connection diagramis TBD

- Propagation condition description in Annex is TBD
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- Mintest timeis TBD

- message contents are TBD

732221 Test Purpose

Thistest verifies the demodul ation performance of PDCCH for two-antenna port with a given SNR for which the
average probability of miss-detection of the Downlink Scheduling Grant (Pm-dsg), shall be below the specified value in
Table7.3.2.2.2.3-1.

7.3.2.2.2.2 Test Applicability
Thistest appliesto al types of NR UE release 15 and forward.

Thistest also appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

7.3.2.2.23 Minimum conformance requirements

For the parameters specified in Table 7.3.2.2.2.3-1, the average probability of a missed downlink scheduling grant (Pm-
dsg) shall be below the specified value in Table 7.3.2.2.2.3-1. The downlink physical setup isin accordance with Annex
C5.1.

Table 7.3.2.2.2.3-1: Test Parameters

Parameter Unit 1 Tx Antenna | 2 Tx Antenna
TDD UL-DL pattern FR2.120-1
CCE to REG mapping type Interleaved
. 2 for test 1-1
REG bundle size 6 for test 1-2 2
Interleaver size 3fortest1-1 3
2 for test 1-2
Shift index 0

Table 7.3.2.2.2.3-1: Minimum performance requirements with 120 kHz SCS for 2Tx Antenna

CORE Antenna Reference
Test . CORE Aggreg . configurati value
Bandwidt SET - Propagation
num SET . ation Reference Channel " on and Pm-
h durati Condition . SNRgs

ber RB on level correlation | dsg (dB)
Matrix (%)

2-1 100 MHz 60 1 8 CCE | R.PDCCH.5-1.3 TDD TDLA30-75 2x2 Low 1 -0.4

2-2 100 MHz 60 2 16 CCE | R.PDCCH.5-2.1 TDD TDLA30-75 2x2 Low 1 -3.4

The normative reference for this requirement is TS 38.101-4 [TBD] clause 7.3.2.2.2.

7.3.2.2.2.4

7322241

Test Description

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, test channel bandwidths and sub-
carrier spacing based on NR operating bands specified in Table 5.3.5-1 and Table 5.3.6-1 of 38.521-1 [TBD].

Configurations of PDCCH before measurement are specified in Annex TBD.

Test Environment: Normal, as defined in TS 38.508-1 [TBD] clause TBD.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [ TBD] clause TBD.

For EN-DC within FR1 operation, setup the LTE link according to Annex D:
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1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 38.508-
1[TBD] Annex A, in Figure TBD for TE diagram and clause TBD for UE diagram.
2. The parameter settings for the cell are set up according to Table 7.3-1 and Table 7.3.2.2.2.3-1as appropriate.

3. Downlink signalsfor NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1 and uplink signals
according to Annexes G.0, G.1, G.2, G.3.1.

4. Propagation conditions are set according to Annex B.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity NR for SA or
(EN-DC, DC bearer MCG and SCG, Connected without Release On) for NSA according to TS 38.508-1 [TBD]
clause 4.5. Message content are defined in clause 7.3.2.2.1.4.3.

7.3.2.2.2.4.2 Test procedure
1. Set the UE in the Rx beam peak direction using method described in Annex [TBD].
2. Configure UE for SS-RSRB reporting

3. SStransmits PDCCH with DCI format [1_1] for C_RNTI to transmit the DL RM C according to Table
7.3.2.2.2.4.4-1. The details of PDCCH are specified in Table[ ] respectively. The SS sends downlink MAC
padding bits on the DL RMC.

4. Set the parameters of the propagation condition, antenna configuration, the correlation matrix and the SNR
according to Table 7.3.2.2.2.4.4-1 as appropriate.

5. Measure the Pm-dsg for a duration sufficient to achieve statistical significance according to Annex [G] clause
[G.4]. Count the number of NACKs, ACKs and statDTXs on the UL PUCCH during each subtest interval. Pm-
dsgistheratio (statDTX)/(NACK+ACK+statDTX). If Pm-dsg is less than the value specified in table
7.3.2.2.2.4.4-1, pass the UE. Otherwise fail the UE.

6. Repeat stepsfrom 1to 5 for each subtest in Table 7.3.2.2.2.4.4-1 as appropriate.

7.3.2.2.2.4.3 Message contents
M essage contents are according to TS 38.508-1 [TBD] clause 4.6.1.
7.3.2.2.24.3.1 Message exceptions for SA
Table 7.3.2.2.2.4.3.1: message exceptions for SA

FFS

7.3.2.2.2.4.3.2 Message exceptions for NSA
Table 7.3.2.2.2.4.3.2: message exceptions for NSA
FFS
7.3.2.2.2.4.4 Test requirement

Table 7.3.2.2.2.4.4-1 defines the primary level settings.

For the parameters specified in Table 7.3.2.2.2.3-1 the average probability of a missed downlink scheduling grant (Pm-
dsg) shall be below the specified value in Table 7.3.2.2.2.4.4-1.
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Table 7.3.2.2.2.4.4-1: Test requirements with 120 kHz SCS

Antenna |Reference value
Test Bandwidt CORE COERI'ES Aggregati Propagation configurat
numb SET . 99reg Reference Channel paga ionand [Pm-dsg | SNRss
h duratio | on level Condition .
er RB n correlatio (%) (dB)
n Matrix
2-1 [100MHz | 60 1 8CCE | R.PDCCH.5-1.3TDD | TDLA30-75 | 2x2 Low 1 -0.4 +
TT
2-2 [100MHz | 60 2 16 CCE | R.PDCCH.5-2.1 TDD | TDLA30-75 | 2x2 Low 1 -3.4+
TT
7.4 PBCH demodulation requirements

RAN4 will specify the PBCH performance requirements and has recommended that these requirements do not need to
be tested.

7.5 Sustained downlink data rate provided by lower layers
8 CSl reporting requirements (Radiated requirements)
8.1 General

For conformance testing involving FR2 test casesin this specification, the UE under test shall disable UL Tx diversity
schemes.

8.1.1  Applicability of requirements

FFS

8.1.2 Common test parameters

Parameters specified in Table 8.1.2-1 are applied for all test cases in this section unless otherwise stated.

Table 8.1.2-1: Test parameters for CSl test cases

Parameter Unit Value
PDSCH transmission scheme Transmission
scheme 1
Duplex Mode TDD

PTRS epre-Ratio 0
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Offset between Point A and the

Actual carrier lowest usable subcarrier on this RBs 0
configuration carrier (Note 3)
Subcarrier spacing kHz 120
Cyclic prefix Normal
RB offset RBs 0
Maximum
transmission
DL BWP bgndwi_dth
configuration conflgL_Jratl_on as
#1 Number of contiguous PRB PRBs specified in TS
38.101-2 [7, Section
5.3.2] for tested
channel bandwidth
and subcarrier
spacing
Active DL BWP index 1
Common Physical Cell ID 0
serving cell SSB position in burst First SSB in Slot #0
parameters SSB periodicity ms 20
Slots for PDCCH monitoring Each slot
Symbols with PDCCH 0,1
PDCCH Number of PDCCH candidates
LH . 1/[8]
configuration and aggregation levels
DCI format 11
TCI state TCI state #1
Cross carrier scheduling Not configured
Mapping type Type A
kO 0
Starting symbol (S) 2
Length (L) 12
PDSCH aggregation factor 1
cF:)oDlﬁingj-lration PRB bundling type Static
PRB bundling size 2
Resource allocation type 0
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver N/A
bundle size
DMRS Type Type 1
Number of additional DMRS 1
{1000} for Rank1
PDSCH DMRS DMRS ports indexes {1000,1001} for
configuration Rank2
Single-symbol DM-
Length RS
Number of PDSCH DMRS CDM 2
group(s) without data
PTRS Frequency density (Kpt-rs) 2
configuration Time density (LpT-rs) 1
First subcarrier index in the PRB 0
used for CSI-RS (ko)
First OFDM symbol in the PRB 4
used for CSI-RS (lo)
Number of CSI-RS ports (X) 1
CDM Type No CDM
Density (p) 3
CSI-RS for CSI-RS periodicity slot 120kHz SCS: 160
tracking 120 kHz SCS:
80 for CSI-RS
CSI-RS offset slot resource 1 and 2
81 for CSI-RS
resource 3 and 4
Start PRB 0
Frequency Occupation Number of PRB =
BWP size
QCL info TCI state #0
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Start PRB 0
;\(IfFé;SI-RS Frequency Occupation Number of PRB =
acquisition BWP size
q QCL info TCI state #1
Start PRB 0
ZP CSI-RS for Frequency Occupation Number of PRB =
CSl acquisition .
BWP size

CSI-RS for

First subcarrier index in the PRB
used for CSI-RS

ko=0 for CSI-RS
resource 1,2

lo = 8 for CSI-RS
First OFDM symbol in the PRB resource 1
used for CSI-RS lo =9 for CSI-RS
resource 2
1 for CSI-RS

Number of CSI-RS ports (X)

resource 1,2

‘No CDM'’ for CSI-RS

K1 value

(PDSCH-to-HARQ-timing-indicator)

beam CDM Type resource 1,2
refinement . 3 for CSI-RS
Density (p) resource 1,2
120 kHz SCS: 160
CSI-RS periodicity Slots for CSI-RS resource
1,2
CSI-RS offset Slots 0 for CSI-RS
resource 1,2
Repetition ON
QCL info TCI state #1
Type 1 SSB index SSB #0
QCL
information | QCL Type Type C
TClIstate #0 o 0 SSB index SSB#0
QCL
information | QCL Type Type D
Type 1 CSI-RS resource 1
QCL CSI-RS resource from CSKIRS for
information tracking
configuration
QCL Type Type A
TClI state #1 Type 2 CSI-RS resource 1
QCL CSI-RS resource fromt CSKIRS for
information racking
configuration
QCL Type Type D
Number of HARQ Processes 8
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}
For FR2.120-1:
3ifmod (i.5) = 0,
6 if mod(i,5) = 2

For FR2.120-2:
11 if mod(i,8) = 0,
7]if mod(i,8) = 4,
6]if mod(i,8) = 5,

where i is slot index
per radio fame with
values 0-79.

Symbols for unused Res

OCNG as specified
in A.5

Note 1:

Note 2:

Note 3:

PDSCH is not scheduled on slots containing CSI-RS or slots which are not
full DL.

UE assumes that the TCI state for the PDSCH is identical to the TCI state
applied for the PDCCH transmission.
Point A coincides with minimum guard band as specified in Table 5.3.3-1
from 38.101-2 [7] for tested channel bandwidth and subcarrier spacing.

ETSI




3GPP TS 38.521-4 version 15.1.0 Release 15 195 ETSI TS 138 521-4 V15.1.0 (2019-07)

8.2 Reporting of Channel Quality Indicator (CQI)

8.2.1 1RX requirements

TBD

8.2.2 2RX requirements

8.2.2.1 FDD
TBD
8.2.2.2 TDD

8.3 Reporting of Precoding Matrix Indicator (PMI)
8.3.1 1RX requirements (Void)

8.3.2 2RX requirements

8.3.2.1 FDD
TBD
8.3.2.2 TDD

8.4 Reporting of Rank Indicator (RI)

8.4.1 1RX requirements

TBD

8.4.2 2RX requirements

8.4.2.1 FDD

TBD

8.4.2.2 TDD

9 Demodulation performance requirements for

interworking

9.1 General

This clause covers the UE demodulation performance regquirements for EN-DC, NE-DC, inter-band NR-DC between
FR1 and FR2, and inter-band NR CA between FR1 and FR2.
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For conformance testing involving FR2 test casesin this specification, the UE under test shall disable UL Tx diversity
schemes.
9.1.1  Applicability of requirements
The following applicability rules are specified for demodulation performance requirements for interworking:
- For UEs supporting both SA and NSA,

- The performance requirements specified in Section 5 will be verified only for SA except for the sustained
downlink datarate test specified in Section 5.5 and 5.5A.

- The performance requirements specified in Section 7 will be verified only for SA except for the sustained
downlink data rate test specified in Section 7.5.- The sustained downlink data rate tests specified in Sections
5.5, 5.5A and 7.5 for SA and in Section 9.4B for NSA are verified separately.

- TheFR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE’s can be
tested on the corresponding EN-DC band combinations where UE supports simultaneous transmission and
reception.

9.2 Void

9.2A PDSCH Demodulation for CA

9.2A.1 NR CA between FR1 and FR2
FFS

9.2B PDSCH Demodulation for DC

9.2B.1 EN-DC

9.2B.1.1 EN-DC within FR1

The NR PDSCH demodul ation performance requirements and test case details for this test case are specified in Section
5.2.

During the test, only the PDSCH performance on the NR cell(s) shall be verified

9.2B.1.2 EN-DC including FR2 NR carrier only

The NR PDSCH demodul ation performance requirements and test case details for this test case are specified in Section
7.2.

During the test, only the PDSCH performance on the NR cell(s) on FR2 carriers shall be verified.

9.2B.1.3 EN-DC including FR1 and FR2 NR carriers

The demodulation performance requirements are verified according to Section 9.2B.1.1 for EN-DC with FR1 NR
carrier only and Section 9.2B.1.2 for EN-DC with FR2 NR carrier only.

During the test for EN-DC with FR2 NR carriers, only demodulation performance requirements on the FR2 carriers are
verified.

No demodulation requirement for FR1 NR or LTE carriersis specified for EN-DC including FR2 carrier(s).
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9.2B.2 NR DC between FR1 and FR2

FFS

9.3 Void

9.3A PDCCH Demodulation for CA

9.3A.1 NR CA between FR1 and FR2

FFS

9.3B PDCCH Demodulation for DC

9.3B.1 EN-DC

9.3B.1.1 EN-DC within FR1

The NR PDCCH demodulation performance requirements and test case details for thistest case are specified in Section
5.3.

During the test, only the PDCCH performance on the single NR cell shall be verified.

9.3B.1.2 EN-DC including FR2 NR carrier only

The NR PDCCH demodulation performance requirements and test case details for thistest case are specified in Section
7.3.

During the test, only the PDCCH performance on the single NR cell shall be verified.

9.3B.1.3 EN-DC including FR1 and FR2 NR carriers

The demodulation performance requirements are verified according to Section 9.3B.1.1 for EN-DC with FR1 NR
carrier only and Section 9.3B.1.2 for EN-DC with FR2 NR carrier only.

During the test for EN-DC with FR2 NR carriers, only demodulation performance requirements on the FR2 carriers are
verified.

No demodulation requirement for FR1 NR or LTE carriersis specified for EN-DC including FR2 carrier(s).

9.3B.2 NR DC between FR1 and FR2

FFS

9.4 Void

9.4A SDR test for CA

FFS
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9.4B SDR test for DC

9.4B.1 EN-DC

9.4B.1.1 Sustained downlink data rate performance for EN-DC within FR1
Editor's note: Thistest case isincomplete. The following aspects are either missing or TBD

- Test Procedure to calculate PDCP SDU success rate is FFS

9.4B.1.1.1 Test Purpose

The purpose of the test isto verify that the Layer 1 and Layer 2 correctly process in a sustained manner the received
packets corresponding to the maximum data rate indicated by UE capabilities. The sustained downlink data rate shall be
verified in terms of the success rate of delivered PDCP SDU(s) by Layer 2. The test case below specifies the RF
conditions and the required success rate of delivered TB by Layer 1 to meet the sustained data rate requirement

9.4B.1.1.2 Test Applicability
Thistest appliesto all types of EUTRA UE release 15 and forward supporting EN-DC.

9.4B.1.1.3 Minimum conformance requirements
During the test, the PDSCH performance on both the NR cell(s) and LTE cell(s) shall be verified.

The TB success rate shall be higher than 85% when NR PDSCH is scheduled with MCS defined for the selected EN-
DC bandwidth combination and with the downlink physical channel setup according to Annex C.3.1 and when E-
UTRA PDSCH is scheduled with FRC defined for the selected EN-DC bandwidth combination and with the downlink
physical channel setup according to Annex C.3.2 from TS 36.101 [X].

The TB successrate is defined as 100%* NpL_correct_rx/ (NDL_newtx + NDL_retx), Where NboL_newtx is the number of newly
transmitted DL transport blocks, NoL_retx is the number of retransmitted DL transport blocks, and NpL_correct_rx is the
number of correctly received DL transport blocks.

The common test parameters for NR cell are specified in Table 9.4B.1.1.3-1. The parameters specified in Table
9.4B.1.1.3-2 are applicable for tests on FDD NR cell and parameters specified in Table 9.4B.1.1.3-3 are applicable for
testson TDD NR cell.

Unless otherwise stated, no user datais scheduled on slot #0, 10 and 11 within 20 ms for SCS 15 kHz for NR cell.

Unless otherwise stated, no user data is scheduled on slot #0, 20 and 21 within 20 ms for SCS 30 kHz for NR cell.
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Table 9.4B.1.1.3-1: Common test parameters for FDD or TDD NR band
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Parameter Unit Value
PDSCH transmission scheme Transmission scheme 1
EPRE ratio of PTRS to PDSCH dB N/A
Channel bandwidth MHz Channel bandwidth
Physical Cell ID 0
Common serving SSB pos.itio.n.in burst First SSB in Slot #0
cell parameters S.SB periodicity — ms 20
First DMRS position for Type A PDSCH 5
mapping
Cross carrier scheduling Not configured
Active DL BWP index 1
Actual carrier Offset betweeq Point A_ and the lowest RBs 0
configuration usable gubcarngr on this carrier (Note 2)
Subcarrier spacing kHz 15 or 30
RB offset RBs 0
Maximum transmission bandwidth
configuration as specified in TS
DL BWP Number of contiguous PRB 38.101-1 [6, Section 5.3.2] for tested
configuration #1 channel bandwidth and subcarrier
spacing
Subcarrier spacing kHz 15 or 30
Cyclic prefix Normal
Slots for PDCCH monitoring Each slot
Symbols with PDCCH Symbols #0
Number of PRBs in CORESET Table 5.5A-4
PDCCH _ 1/AL 1 for 30 kHz / 5 MHz
configuration Number t_)f PDCCH candidates and 1/AL4 for 15 kHz / 5 MHz, 30 kHz / 10
aggregation levels MHz and 30 kHz / 15 MHz
1/AL 8 for other combinations
CCE-to-REG mapping type Non-interleaved
DCI format 11
TCI State TCI state #1
Mapping type Type A
ko 0
PDSCH aggregation factor 1
PRB bundling type Static
E(E?w?igrration PRB bundling siz_e WB
Resource allocation type Type O
VRB-to-PRB mapping type Non-interleaved
VRB-to-PRB mapping interleaver bundle N/A
size
DMRS Type Type 1
Number of additional DMRS 1
Length 1
PDSCH DMRS {1000} for 1 Layer CCs
configuration Antenna ports indexes {1000, 1001} for 2 Layers CCs
{1000 — 1003} for 4 Layers CCs
Number of PDSCH DMRS CDM group(s) 1 for 1 layer and 2 layers CCs
without data 2 for 4 Layers CCs
PTRS configuration PTRS is not configured
(S:Létla_cggler indexes in the PRB used for ko= 3 for CSI-RS resource 1,2,3.4
OFDM symbols in the PRB used for CSI- lo = 6 for CSI-RS resource 1 and 3
RS lo = 10 for CSI-RS resource 2 and 4
Number of CSI-RS ports (X) 1 for CSI-RS resource 1,2,3,4
CSI-RS for tracking | CDM Type ‘No CDM ' for CSI-RS resource 1,2,3,4
Density (p) 3 for CSI-RS resource 1,2,3,4
15 kHz SCS: 20 for CSI-RS resource
_ 1,2,3,4
CSI-RS periodicity Slots 30 kHz SCS: 40 for CSI-RS resource
1,234
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15 kHz SCS:
10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4
CSI-RS offset Slots
30 kHz SCS:
20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

Frequency Occupation Start PRB 0 .
Number of PRB = BWP size
QCL info TCI state #0
Subcarrier indexes in the PRB used for ko= 4
CSI-RS
OFDM symbols in the PRB used for CSI- o =
RS o =12
Number of CSI-RS ports (X) Same as number of transmit antenna
NZP CSI-RS for =DM Type FD-CDM2
CSl acquisition Density (p) L -
CSI-RS periodicity 15 kHz SCS: 20
30 kHz SCS: 40
CSI-RS offset 0
Frequency Occupation Start PRB 0 .
Number of PRB = BWP size
QCL info TCI state #1
Subcarrier indexes in the PRB used for Ko=0
CSI-RS
OFDM symbols in the PRB used for CSI- o =
RS =12
Number of CSI-RS ports (X) 4
ZP CSI-RS for CSI CDM Type ‘FD-CDM2’
acquisition Density (p) 1
o 15 kHz SCS: 20
CSI-RS periodicity 30 kHz SCS: 40
CSI-RS offset 0
. Start PRB 0
Frequency Occupation Number of PRB = BWP size
Type 1 QCL | SSB index SSB #0
information | QCL Type Type C
TCl state #0 Type 2 QCL | SSB index N/A
information | QCL Type N/A
CSI-RS resource 1 from ‘CSI-RS for
Type 1 QCL | CSI-RS resource tracking’ configuration
information
TCl state #1 QCL Type Type A
TCI state #0 Type 2 QCL CSI-RS resource N/A
information
Type 1 QCL | SSB index SSB #0
information
Maximum number of code block groups for ACK/NACK feedback 1
Maximum number of HARQ transmission 4
HARQ ACK/NACK bundling Multiplexed
Redundancy version coding sequence {0,2,3,1}

SP Type |, Random per slot with PRB
bundling granularity
Symbols for all unused Res OCNG Annex A.5
Static propagation condition
No external noise sources are applied

Precoding configuration

Propagation condition

Antenna 1 layer CCs 1x2 or 1x4
configuration 2 layers CCs 2x2 or 2x4
9 4 layers CCs 4x4

Note 1:  UE assumes that the TCI state for the PDSCH is identical to the TCI state applied for the PDCCH
transmission

Note 2:  Point A coincides with minimum guard band as specified in Table 5.3.3-1 from TS 38.101-1 [2] for tested
channel bandwidth and subcarrier spacing
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Table 9.4B.1.1.3-2: Additional test parameters for NR FDD band

Parameter Unit Value
Duplex mode FDD
PDSCH Starting symbol (S) 1
configuration Length (L) 13
Number of HARQ Processes 4
K1 value 2

Table 9.4B.1.1.3-3: Additional test parameters for NR TDD band

Parameter Unit Value
Duplex mode TDD
PDSCH Starting symbol (S) 1
configuration Length (L) 13
Number of HARQ Processes 8
K1 value Specific to each UL-DL pattern

15 kHz SCS: FR1.15-1

TDD UL-DL pattern 30 kHz SCS: FR1.30-1
Note 1: PDSCH is scheduled only on full DL slots

Table 9.4B.1.1.3-4: Number of PRBs in CORESET for NR cell

(ﬁﬁ; 5MHz | 10MHz | 15MHz | 20 MHz | 25 MHz | 30 MHz | 40 MHz | 50MHz | 60 MHz | 80 MHz ,&l&oz
15 24 48 78 102 132 156 216 270 N/A N/A N/A
30 6 24 36 48 60 78 102 132 162 216 270
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Table 9.4B.1.1.3-5: MCS indexes for indicated UE capabilities for NR cell

Maximum number of Maximum Scaling MCS
PDSCH MIMO layers | modulation format factor
1 8 1 26
1 8 0.8 21
1 8 0.75 20
1 8 0.4 11
1 6 1 27
1 6 0.8 23
1 6 0.75 22
1 6 0.4 14
1 4 1 16
1 4 0.8 16
1 4 0.75 16
1 4 0.4 10
1 2 1 9
1 2 0.8 9
1 2 0.75 9
1 2 0.4 4
2 8 1 26
2 8 0.8 21
2 8 0.75 20
2 8 0.4 11
2 6 1 27
2 6 0.8 23
2 6 0.75 22
2 6 0.4 14
2 4 1 16
2 4 0.8 16
2 4 0.75 16
2 4 0.4 10
2 2 1 9
2 2 0.8 9
2 2 0.75 9
2 2 0.4 4
4 8 1 26
4 8 0.8 23
4 8 0.75 22
4 8 0.4 12
4 6 1 27
4 6 0.8 24
4 6 0.75 23
4 6 0.4 14
4 4 1 16
4 4 0.8 16
4 4 0.75 16
4 4 0.4 11
4 2 1 9
4 2 0.8 9
4 2 0.75 9
4 2 0.4 5
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Table 9.4B.1.1.3-6: Additional test setup for E-UTRA CC

Parameter Unit Value
Inter-TTI Distance 1
Number of OFDM

symbols for PDCCH per OFDM symbols 1

component carrier

Cross carrier scheduling

Not configured

Propagation condition

Static propagation condition
No external noise sources are applied

E, at antenna port dBm/15kHz -85
) . 2 layer CC 2x2 or 2x4
Antenna configuration 4layer CC o
Codebook subset 2 layer CC 10
restriction 4 layer CC 1000
Downlink power 2 layer CC Pa =-3dB, 8 = -3dB, 6 = 0dB
allocation 4 layer CC Pa = _6dB, Ps = -6dB, ¢ = 3dB

Table 9.4B.1.1.3-7: E-UTRA FRC for SDR test (FDD)

. Reference channel
MIMO layer Bandwidth 640AM 2560AM 10240AM
5 R.PDSCH.4-1.1 FDD R.PDSCH.4-3.1 FDD R.PDSCH.4-5.1 FDD
2 layer 10 R.PDSCH.4-1.2 FDD R.PDSCH.4-3.2 FDD R.PDSCH.4-5.2 FDD
15 R.PDSCH.4-1.3 FDD R.PDSCH.4-3.3 FDD R.PDSCH.4-5.3 FDD
20 R.PDSCH.4-1.4 FDD R.PDSCH.4-3.4 FDD R.PDSCH.4-5.4 FDD
5 R.PDSCH.4-2.1 FDD R.PDSCH.4-4.1 FDD R.PDSCH.4-6.1 FDD
4 layer 10 R.PDSCH.4-2.2 FDD R.PDSCH.4-4.2 FDD R.PDSCH.4-6.2 FDD
15 R.PDSCH.4-2.3 FDD R.PDSCH.4-4.3 FDD R.PDSCH.4-6.3 FDD
20 R.PDSCH.4-2.4 FDD R.PDSCH.4-4.4 FDD R.PDSCH.4-6.4 FDD
Table 9.4B.1.1.3-8: E-UTRA FRC for SDR test (TDD)
. Reference channel
MIMO layer Bandwidth 640AN 2560AM 10240AM
10 R.PDSCH.6-1.1 TDD R.PDSCH.6-3.1 TDD R.PDSCH.6-5.1 TDD
2 layer 15 R.PDSCH.6-1.2 TDD R.PDSCH.6-3.2 TDD R.PDSCH.6-5.2 TDD
20 R.PDSCH.6-1.3 TDD R.PDSCH.6-3.3 TDD R.PDSCH.6-5.3 TDD
10 R.PDSCH.6-2.1 TDD R.PDSCH.6-4.1 TDD R.PDSCH.6-6.1 TDD
4 layer 15 R.PDSCH.6-2.2 TDD R.PDSCH.6-4.2 TDD R.PDSCH.6-6.2 TDD
20 R.PDSCH.6-2.3 TDD R.PDSCH.6-4.3 TDD R.PDSCH.6-6.3 TDD
9.4B.1.1.3.1 Procedure for test parameter selection

The test parameters are determined by the following procedure:

- Select one EN-DC bandwidth combination among all supported EN-DC configurations and set of per component
carrier (CC) UE capabilities among all supported UE capabilities that provides the largest datarate [TS 38.306
[14, Section 4.1.2]].

- Set of per NR CC UE capabilities include channel bandwidth, subcarrier spacing, number of PDSCH MIMO
layers, modulation format and scaling factor TS 38.306 [14] Section 4.1.2]].

- Set of per E-UTRA CC UE capabilities includes channel bandwidth, number of PDSCH MIMO layers and
modulation format [TS 38.306 [14] Section 4.1.2]].

- When there are multiple sets of EN-DC bandwidth combinations and UE capabilities with same largest data
rate, select one among sets with the smallest aggregated channel bandwidth.
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- For each NR FR1 CC in EN-DC bandwidth combination, use Table 9.4B.1.1.3-5 to determine MCS based on
test parameters and indicated UE capabilities.

- For each E-UTRA CC in EN-DC bandwidth combination, use Table 9.4B.1.1.3-7 and Table 9.4B.1.1.3-8 to
determine FRC based on test parameters and indicated UE capabilities.

Pasting relevant portion of max data rate equation from TS 38.306 [14] section 4.1

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

. NFI?gVB(jM 12

J
dataraIE(ianpS):loG'Z(V(j) 'Qr(nj) . f(j) 'Rmax .(1_OH(1))

Layers
j=1 s

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

V(Llia is the maximum number of supported layers given by higher layer parameter maxNumber MIMO-

LayersPDSCH for downlink and maximum of higher layer parameters maxNumber MIMO-LayersCB-PUSCH
and maxNumber MIMO-Layer sNonCB-PUSCH for uplink.

QU is the maximum supported modulation order given by higher layer parameter

supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for
uplink.

f s the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75,
and 0.4.

H isthe numerology (as defined in TS 38.211 [6])

1073
y7

TS is the average OFDM symbol duration in a subframe for numerology Hlie © 142" Notethat
normal cyclic prefix is assumed.

“

N B ()u

PRB is the maximum RB alocation in bandwidth BW !/ with numerology M asdefinedin5.3 TS

38.101-1[2] and 5.3 TS 38.101-2 [3], where BW" i the UE supported maximum bandwidth in the given
band or band combination.

OH 4 isthe overhead and takes the following values
0.14, for frequency range FR1 for DL
0.18, for frequency range FR2 for DL
0.08, for frequency range FR1 for UL
0.10, for frequency range FR2 for UL

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

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

Datarate (in Mbps) = 107 Z;TBS].
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wherein
Jisthe number of aggregated EUTRA component carriersin MR-DC band combination

TBS; isthe total maximum number of DL-SCH transport block bits received within a1ms TTI for j-th CC, as
derived from TS36.213 [22] based on the UE supported maximum MIMO layers for the j-th carrier, and based
on the modulation order and number of PRBs based on the bandwidth of the j-th carrier.

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

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

The normative reference for this requirement is TS 38.101-4 [5], clause 9.4B.1.1.
9.4B.1.1.4 Test description

9.4B.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 SSto take with the UE
to reach the correct measurement state.

Theinitial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-
carrier spacing based on NR and E-UTRA operating bands specified in Table 5.3.5-1 of TS 38.521-1.

Configurations of NR PDSCH and NR PDCCH before measurement are specified in Annex C.
E-UTRA configurations before measurement are specified in Annex D.

Test Environment: Normal, as defined in TS 38.508-1 [6] clause 4.1.

Frequenciesto be tested: Mid Range, as defined in TS 38.508-1 [6] clause 4.3.1.1.

1. Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [6] Annex A, in Figure A.3.1.7.1 for TE
diagram (without fader and AWGN) and clause A.3.2.2 for UE diagram.

2. Downlink signalsfor the NR cell areinitially set up according to Annexes C.0, C.1, C.2, C.3.1, and uplink
signals according to Annexes G.0, G.1, G.2, G.3.1.

3. Downlink signalsfor E-UTRA cell areinitially set up according to TS 36.521-1 [16] Annex C.0 and uplink
signals according to TS 36.521-1 [16] Annex H

4. Propagation conditions are set according to TS 36.521-1 [16] and TS 38.521-1 [7] Annex B.O for E-UTRA CG
and NR CG respectively.

5. Ensurethe UE isin state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC
bearer MCG and SCG, Connected without release On, according to TS 38.508-1 [6] clause 4.5.4. Message
content are defined in clause 5.5.1.4.3.

6. SSshall transmit UECapabilityEnquiry message containing UE-CapabilityRAT-Request with rat-Type set to
eutra-nr and eutra.

7. The UE shall transmit UECapabilityl nformation message.

8. Using the UE capabilities advertised in the UE-CapabilityRAT-Container of the type UE-MRDC-Capability and
UE-EUTRA-Capability, and the procedure outlined in 9.4B.1.1.3.1 determine one EN-DC bandwidth
combination that would provide the largest aggregated data rate.

9. Setup up the NR CG and E-UTRA CG using these parameters for the test.

10. Configurethe NR CG TBsize, NR CG DL RMC, NR CG UL RMC from Annex A.3.2_1 and Annex A.2.2 for
UL as appropriate. Configure the E-UTRA CG TBsize, DL RMC and UL RMC from Table 9.4B.1.1.3-7, Table
9.4B.1.1.3-8 as appropriate.
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9.4B.1.1.4.2 Test procedure
FFS
9.4B.1.1.4.3 Message contents

M essage contents are according to TS 38.508-1 [6] clause 5.4.2 with the following exceptions

Table 9.4B.1.1.4.3-1: PDCCH-ControlResourceSet

Derivation Path: TS 38.508-1 [6], Table 4.6.3-28

Information Element Value/remark Comment Condition
ControlResourceSet ::= SEQUENCE {
frequencyDomainResources CORESET value

according to Table
5.5.1.3-4 as applicable

Table 9.4B.1.1.4.3-2: PDCCH Search Space

Derivation Path: TS 38.508-1 [6], Table 4.6.3-162

Information Element Value/remark Comment Condition
SearchSpace ::= SEQUENCE {
monitoringSymbolsWithinSlot 10000000000000 Symbols 0
nrofCandidates SEQUENCE {
aggregationLevell nl 5MHz 30kHz
aggregationLevel2 n0
aggregationLevel4 nl 5MHz 15kHz,

10MHz 30kHz,
15MHz 30kHz

aggregationLevel8 nl AL8 For all other
BW/SCS cases

aggregationLevell6 n0

}

}

Table 9.4B.1.1.4.3-3: CSI-RS-ResourceMapping for TRS

Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

Information Element Value/remark Comment Condition

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

rowl 0001 ko=0 for CSI-RS TRS
resource 1,2,3,4

Table 9.4B.1.1.4.3-4: NZP CSI-RS-ResourceMapping for CSI Acquisition

Derivation Path: TS 38.508-1 [6], Table 4.6.3-45

Information Element Value/remark Comment Condition

NZP-CSI-RS-Resource ::= SEQUENCE {

CSI-RS-ResourceMapping ::= SEQUENCE {

frequencyDomainAllocation CHOICE {

rowl 0100 ko=4
}

}

}
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Table 9.4B.1.1.4.3-5: ZP CSI-RS-ResourceMapping for CSI Acquisition

Derivation Path: TS 38.508-1 [6], clause 4.6.3-45

Information Element Value/remark Comment Condition
ZP-CSI-RS-Resource ::= SEQUENCE {
CSI-RS-ResourceMapping ::= SEQUENCE {
frequencyDomainAllocation CHOICE {
rowl 0001 ko=0
}
}
}
Table 9.4B.1.1.4.3-6: PDSCH-Config
Derivation Path: TS 38.508-1 [6], Table 4.6.3-100
Information Element Value/remark Comment Condition

PDSCH-Config ::= SEQUENCE {

prb-BundlingType CHOICE {

staticBundling SEQUENCE {

bundleSize

wideband

Wideband PRB
Bundling

9.4B.1.1.5 Test requirement

The PDCP SDU success rate of greater than 85% shall be sustained during at least 300 frames.

10 CSl reporting requirements for interworking

10.1 General

This clause specifies CSl performance requirements for EN-DC, NE-DC, inter-band NR-DC between FR1 and FR2,

and inter-band NR CA between FR1 and FR2

For conformance testing involving FR2 test cases in this specification, the UE under test shall disable UL Tx diversity

schemes.

10.1.1  Applicability of requirements

The following applicability rules are specified for demodulation performance requirements for interworking:

- For UEs supporting both SA and NSA,

- The performance requirements specified in Section 6 will be verified in SA mode only.

- The performance requirements specified in Section 8 will be verified in SA mode only.

- TheFR1 EN-DC test cases with the NR TDD DL-UL configurations which are not aligned with LTE TDD DL-
UL configuration can be tested on the corresponding EN-DC band combinations where UE supports

simultaneous transmission and reception.
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10.2 Void

10.2A Reporting of Channel Quality Indicator (CQI) for CA

FFS

10.2B Reporting of Channel Quality Indicator (CQI) for DC

10.2B.1 EN-DC

10.2B.1.1 EN-DC within FR1
The NR CQI requirements and test case details for this test case are specified in Section 6.2.

During the test, only the CQI requirements on the NR cell shall be verified.

10.2B.1.2  EN-DC including FR2 NR carrier
The NR CQI requirements and test case details for this test case are specified in Section 8.2.

During the test, only the CQI performance on the NR cell(s) on FR2 carriers shall be verified.

10.2B.1.3  EN-DC including FR1 and FR2 NR carriers

The CSI performance requirements are verified according to section 10.2B.1.1 for EN-DC with FR1 NR carrier only
and section 10.2B.1.2 for EN-DC with FR2 NR carrier only.

During the test for EN-DC with FR2 NR carriers, only the CS| performance requirements on the FR2 carriers are
verified.

No CSl requirement for FR1 NR or LTE carriersis specified for EN-DC including FR2 carrier(s).
10.2B.2 NR DC between FR1 and FR2

FFS

10.3A Reporting of Precoding Matrix Indicator (PMI) for CA

FFS

10.3B Reporting of Precoding Matrix Indicator (PMI) for DC

10.3B.1 EN-DC

10.3B.1.1 EN-DC within FR1
The NR PMI requirements and test case details for this test case are specified in Section 6.3.

During the test, only the PMI requirements on the NR cell shall be verified.

10.3B.1.2 EN-DC including FR2 NR carrier
The NR PMI requirements and test case details for this test case are specified in Section 8.3.

During the test, only the PMI performance on the NR cell(s) on FR2 carriers shall be verified.
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10.3B.1.3 EN-DC including FR1 and FR2 NR catrriers

The PMI performance requirements are verified according to section 10.3B.1.1 for EN-DC with FR1 NR carrier only
and section 10.3B.1.2 for EN-DC with FR2 NR carrier only.

During the test for EN-DC with FR2 NR carriers, only the PMI performance requirements on the FR2 carriers are
verified.

No PMI requirement for FR1 NR or LTE carriersis specified for EN-DC including FR2 carrier(s).

10.3B.2 NR DC between FR1 and FR2
FFS

10.4A Reporting of Rank Indicator (RI) for CA

FFS

10.4B Reporting of Rank Indicator (RI) for DC

10.4B.1 EN-DC

10.4B.1.1  EN-DC within FR1

The NR RI reguirements and test case details for this test case are specified in Section 6.4.

During the test, only the RI requirements on the NR cell shall be verified.

10.4B.1.2 EN-DC including FR2 NR carrier
The NR RI reguirements and test case details for this test case are specified in Section 8.4.

During the test, only the RI performance on the NR cell(s) on FR2 carriers shall be verified.

10.4B.1.3  EN-DC including FR1 and FR2 NR carriers

The RI performance requirements are verified according to section 10.4B.1.1 for EN-DC with FR1 NR carrier only and
section 10.4B.1.2 for EN-DC with FR2 NR carrier only.

During the test for EN-DC with FR2 NR carriers, only the Rl performance requirements on the FR2 carriers are
verified.

No RI requirement for FR1 NR or LTE carriersis specified for EN-DC including FR2 carrier(s).

10.4B.2 NR DC between FR1 and FR2
FFS
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Annex A (normative):
Measurement channels

Al General

A.1.1 Throughput definition
The throughput values defined in the measurement channels specified in Annex A, are calculated and are valid per

codeword. For multi-codeword transmissions, the throughput referenced in the minimum requirements is the sum of
throughputs of al codewords.

A.1.2 TDD UL-DL patterns for FR1

TDD UL-DL patterns configurations for performance requirements are provided in TablesA.1.2-1, A.1.2-2, and A.1.2-
3.

Table A.1.2-1: TDD UL-DL pattern for SCS 15 kHz

. UL-DL pattern
Parameter Unit FRL.15-1
TDD Slot Configuration pattern (Note 1) DDDSU
Special Slot Configuration (Note 2) 10D+2G+2U
UL-DL configuration referenceSubcarrierSpacing kHz 15
(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms 5
ConfigurationCommon) |nrofDownlinkSlots 3
nrofDownlinkSymbols 10
nrofUplinkSlot 1
nrofUplinkSymbols 2
K1 value 4 if mod(i,5) =0
(PDSCH-to-HARQ-timing-indicator) 3ifmod(i,5) =1
2 if mod(i,5) = 2
6 if mod(i,5) = 3
NOTE 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and
guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
NOTE 3: iis the slot index per frame; i ={0,...,9}
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UL-DL pattern

Parameter unit I FR130-1 FRL.30-2 FRL.30-3 FRL.305 FRL.306
TDD Slot Configuration pattern (Note 1) 7DS2U DDDSU DDDSUDDSUU DDSU DS1S:U
6D+4G+4U 10D+2G+2U 10D+2G+2U 10D+2G+2U S1:
Special Slot Configuration (Note 2) 1OD+522(.3+2U
12D+2G+0U
UL-DL configuration referenceSubcarrierSpacing kHz 30 30 30 30 30
(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms 5 2.5 2.5 2 1
ConfigurationCommon)  |nrofDownlinkSlots 7 3 3 2 1
nrofDownlinkSymbols 6 10 10 10 10
nrofUplinkSlot 2 1 1 1 0
nrofUplinkSymbols 4 2 2 2 2
UL-DL configuration2 referenceSubcarrierSpacing kHz N/A N/A 30 N/A 30
(tdd-UL-DL- dI-UL-TransmissionPeriodicity ms N/A N/A 25 N/A 1
ConfigurationCommon2) |nrofDownlinkSlots N/A N/A 2 N/A 0
nrofDownlinkSymbols N/A N/A 10 N/A 12
nrofUplinkSlot N/A N/A 2 N/A 1
nrofUplinkSymbols N/A N/A 2 N/A 0
K1 value 8 if mod(i,10) = |4 if mod(i,5) =0 | 4 if mod(i,10) = 3if mod(i,4) =0 |3if mod(i,4) =0
(PDSCH-to-HARQ-timing-indicator) 0 3ifmod(i,5) =1 0 2ifmod(i,4) =1 |2ifmod(i,4) =1
7 if mod(i,10) = |2 if mod(i,5) =2 | 3if mod(i,10) = 5ifmod(i,4) =3 [3if mod(i,4) =3
1 6 if mod(i,5) = 3 1
6 if mod(i,10) = 2 if mod(i,10) =
2 2
5 if mod(i,10) = 5 if mod(i,10) =
3 3
5 if mod(i,10) = 3if mod(j,10) =
4 5
4 if mod(i,10) = 3if mod(j,10) =
5 6
3 if mod(i,10) = 2 if mod(j,10) =
6 7
2 if mod(i,10) =
7

NOTE 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a slot with all UL symbols. The field is for information.
NOTE 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.
NOTE 3: iis the slot index per frame; i ={0,...,19}
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Table A.1.2-2a: TDD UL-DL pattern for SCS 30 kHz for DCl-based dynamic UL/DL detection

UL-DL pattern

Parameter Unit FR1L30-11

TDD Slot Configuration pattern (Note 1) 7DS2U

Special Slot Configuration (Note 2) 6D+4G+4U

UL-DL configuration referenceSubcarrierSpacing kHz N/A

(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms N/A

ConfigurationCommon) nrofDownlinkSots N/A

(Note 4) nrofDownlinkSymbols N/A
nrofUplinkS ot N/A
nrofUplinkSymbols N/A

UL-DL configuration2 referenceSubcarrierSpacing kHz N/A

(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms N/A

ConfigurationCommon2) nrofDownlinkSots N/A

(Note 4) nrofDownlinkSymbols N/A
nrofUplinkS ot N/A
nrofUplinkSymbols N/A

PDCCH DCI DCI Format 1-1 for slot indices with

Configuration mod(i,10) = 0,1,2,3,4,5,6,7
Scheduled Grant Symbol 2-13 for slot indices

with mod(i,10) = 0,1,2,3,4,5,6
and Symbol 2-5 for slot
indices with mod(i,10) = 7
K1 value 8 if mod(i,10) = 0

(PDSCH-to-HARQ-timing-indicator)

7 if mod(i,10) = 1
6 if mod(i,10) = 2
5 if mod(i,10) = 3
5if mod(i,10) = 4
4 if mod(i,10) = 5
3if mod(i,10) = 6
2if mod(i,10) = 7

NOTE 1:

NOTE 2:
NOTE 3: iisthe sloti
NOTE 4:

D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U
denotes a slot with all UL symbols. The field is for information.
D, G and U denote DL, guard and UL symbols, respectively. The field is for information.

ndex per frame; i ={0,...,19}

Do not configure TDD UL-DL pattern semi-statically using RRC configuration.

A.1l3 TDDU

L-DL patterns for FR2

TDD UL-DL patterns configurations for performance requirements are provided in TablesA.1.3-1, A.1.3-2.

Table A.1.3-1: TDD UL-DL pattern for SCS 60 kHz

UL-DL pattern

(PDSCH-to-HARQ-timing-indicator)

Parameter Unit FR2.60-1
TDD Slot Configuration pattern (Note 1) DDSU
Special Slot Configuration (Note 2) 11D+3G+0U
UL-DL configuration referenceSubcarrierSpacing kHz 60
(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms 1
ConfigurationCommon) |nrofDownlinkSlots 2
nrofDownlinkSymbols 11
nrofUplinkSlot 1
nrofUplinkSymbols 0
K1 value K1=3ifmod(i,4)=0

K1 =2ifmod(i,4) =1
K1 =5if mod(i,4) =2

NOTE 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U
denotes a slot with all UL symbols. The field is for information.

NOTE 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.

NOTE 3: iis the slot index per frame; i ={0,...,39}
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Table A.1.3-2: TDD UL-DL pattern for SCS 120 kHz

UL-DL pattern

Parameter Unit FR2.120-1 FR2.120-2
TDD Slot Configuration pattern (Note 1) DDDSU DDSU
Special Slot Configuration (Note 2) 10D+2G+2U 11D+3G+0U
UL-DL configuration referenceSubcarrierSpacing kHz 120 120
(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms 0.625 0.5
ConfigurationCommon) |nrofDownlinkSlots 3 2
nrofDownlinkSymbols 10 11
nrofUplinkSlot 1 1
nrofUplinkSymbols 2 0
K1 value K1 =4if mod(i,5) =0 K1=3ifmod(i,4)=0
(PDSCH-to-HARQ-timing-indicator) K1 =3 if mod(i,5) = 1 K1 =2ifmod(i,4) =1
K1 =2 if mod(i,5) = 2 K1 =5if mod(i,4) = 2
K1 =6 if mod(i,5) =3

NOTE 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a
slot with all UL symbols. The field is for information.

NOTE 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.

NOTE 3: iis the slot index per frame; i ={0,...,79}

Table A.1.3-2a: TDD UL-DL pattern for SCS 120 kHz for DCI-based dynamic UL/DL detection

UL-DL pattern

Parameter Unit FR2 12011
TDD Slot Configuration pattern (Note 1) DDDSU
Special Slot Configuration (Note 2) 10D+2G+2U
UL-DL configuration referenceSubcarrierSpacing | kHz N/A
(tdd-UL-DL- dl-UL- ms N/A
ConfigurationCommon) | TransmissionPeriodicity
(Note 4) nrofDownlinkSlots N/A
nrofDownlinkSymbols N/A
nrofUplinkSlot N/A
nrofUplinkSymbols N/A
UL-DL configuration2 referenceSubcarrierSpacing | kHz N/A
(tdd-UL-DL- dl-UL- ms N/A
ConfigurationCommon2) | TransmissionPeriodicity
(Note 4) nrofDownlinkSlots N/A
nrofDownlinkSymbols N/A
nrofUplinkSlot N/A
nrofUplinkSymbols N/A
PDCCH DCI DCI Format 1-1 for slot indices
Configuration with mod(i,5) =
0,1,2,3
Scheduled Grant Symbol 1-13 for slot
indices with mod(i,5)
=0,1,2 and Symbol
1-9 for slot indices
with mod(i,5) = 3
K1 value K1 =4 if mod(i,5) =
(PDSCH-to-HARQ-timing-indicator) 0
K1 = 3if mod(i,5) =
1
K1 =2 if mod(i,5) =
2
K1 =6 if mod(i,5) =
3
NOTE1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL
and guard symbols; U denotes a slot with all UL symbols. The field is for
information.
NOTE 2: D, G and U denote DL, guard and UL symbols, respectively. The field is for
information.
NOTE 3: iis the slot index per frame; i ={0,...,79}
NOTE 4: Do not configure TDD UL-DL pattern semi-statically using RRC
configuration.
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A.2 UL Reference measurement channels

A.2.1 General

The measurement channels in the following subclauses are defined to test the performance reguirements where PUSCH
isrequired. The measurement channels represent example configurations of physical channelsfor different data rates.
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A.2.2 Reference measurement channels for FDD

A.2.2.1 RMC for Sustained downlink data rate

A2.211 CP-OFDM 64QAM

Table A.2.2.1.1-1: Reference Channels for CP-OFDM 64QAM for 15kHz SCS

Para | Chann | Subca | Alloc CP- Modul | MC | Tar | Payl | Trans | LD | Num | Tota | Total
meter el rrier ated OFD ation S get | oad port PC | ber I modul
band Spaci | resou M Ind | Cod | size | block | Bas of num ated
width ng rce Sym ex | ing CRC e | code | ber symb
block | bols (N Rat Gra | bloc of ols
s per ote e ph ks bits per
slot 2) per per slot
(Note slot | slot
1) (Not
el
Unit MHz KHz Bits Bits Bits
64QA 1980
5 15 25 11 M 19 1/2 | 9992 24 1 2 0 3300
64QA 2100 4118
10 15 52 11 M 19 1/2 0 24 1 3 4 6864
640QA 3175 6256
15 15 79 11 M 19 1/2 2 24 1 4 8 10428
64QA 4201 8395
20 15 106 11 M 19 1/2 6 24 1 5 2 13992
64QA 5328 1053
25 15 133 11 M 19 1/2 8 24 1 7 36 17556
64QA 6352 1267
30 15 160 11 M 19 1/2 8 24 1 8 20 21120
64QA 8604 1710
40 15 216 11 M 19 1/2 0 24 1 11 72 28512
64QA 1085 2138
50 15 270 11 M 19 1/2 52 24 1 13 40 35640
Note 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS
symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’ed] with PUSCH data.
Note 2:  MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
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Table A.2.2.1.1-2: Reference Channels for CP-OFDM 64QAM for 30kHz SCS

Para | Chann | Subca | Alloc CP- Modul | MC | Tar | Payl | Trans | LD | Num | Tota | Total
meter el rrier ated OFD ation S get oad port PC ber I modul
band Spaci | resou M Ind | Cod | size | block | Bas of num ated
width ng rce Sym ex | ing CRC e | code | ber symb
block | bols (N Rat Gra | bloc of ols
s per ote e ph ks bits per
slot 2) per per slot
(Note slot | slot
1) (Not
e 3)
Unit MHz KHz Bits Bits Bits
64QA
5 30 11 11 M 19 1/2 | 4352 24 1 1 8712 | 1452
64QA 1900
10 30 24 11 M 19 1/2 | 9480 24 1 2 8 3168
64QA 1511 3009
15 30 38 11 M 19 1/2 2 24 1 2 6 5016
64QA 2049 4039
20 30 51 11 M 19 1/2 6 24 1 3 2 6732
64QA 2612 5148
25 30 65 11 M 19 1/2 0 24 1 4 0 8580
64QA 3124 6177
30 30 78 11 M 19 1/2 0 24 1 4 6 10296
64QA 4201 8395
40 30 106 11 M 19 1/2 6 24 1 5 2 13992
64QA 5328 1053
50 30 133 11 M 19 1/2 8 24 1 7 36 17556
64QA 6455 1283
60 30 162 11 M 19 1/2 2 24 1 8 04 21384
64QA 8604 1718
80 30 217 11 M 19 1/2 0 24 1 11 64 28644
64QA 9837 1940
90 30 245 11 M 19 1/2 6 24 1 12 40 32340
64QA 1085 2162
100 30 273 11 M 19 1/2 52 24 1 13 16 36036
Note 1:  PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS
symbols, such that the DM-RS positions are set to symbols 2, 7, 11. DMRS is [TDM’'ed] with PUSCH data.
Note 2:  MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each
Code Block (otherwise L = 0 Bit)
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A.2.3 Reference measurement channels for TDD

A.2.3.1 RMC for Sustained downlink data rate

A23.1.1 CP-OFDM 16QAM
Table A.2.3.1.1-1: Reference Channels for CP-OFDM 16QAM for 15kHz SCS
Parameter | Channel | Subcarrier | Allocated CP- Modulation MCS Target | Payload | Transport
bandwidth | Spacing resource OFDM Index Coding | size for block
blocks Symbols (Note 2) Rate slots 4 CRC
per slot and 9
(Note 1)
Unit MHz KHz Bits Bits
5-50 15 1 11 16QAM 10 1/3 176 16
5 15 13 11 16QAM 10 1/3 2280 16
5 15 25 11 16QAM 10 1/3 4352 24
10 15 26 11 16QAM 10 1/3 4480 24
10 15 52 11 16QAM 10 1/3 9224 24
15 15 40 11 16QAM 10 1/3 7040 24
15 15 79 11 16QAM 10 1/3 13832 24
20 15 53 11 16QAM 10 1/3 9224 24
20 15 106 11 16QAM 10 1/3 18432 24
25 15 67 11 16QAM 10 1/3 11784 24
25 15 133 11 16QAM 10 1/3 23040 24
30 15 80 11 16QAM 10 1/3 14088 24
30 15 160 11 16QAM 10 1/3 28168 24
40 15 108 11 16QAM 10 1/3 18960 24
40 15 216 11 16QAM 10 1/3 37896 24
50 15 135 11 16QAM 10 1/3 23568 24
50 15 270 11 16QAM 10 1/3 47112 24
Note 1:  PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that
11. DMRS is [TDM’ed] with PUSCH data.
Note 2:  MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (ot
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Parameter | Channel Subcarrier | Allocated CP- Modulation MCS Target | Payload | Transport
bandwidth | Spacing resource OFDM Index Coding | size for block
blocks Symbols (Note 2) Rate slots 8, CRC
per slot 9,18
(Note 1) and 19
Unit MHz KHz Bits Bits
5-50 30 1 11 16QAM 10 1/3 176 16
5 30 6 11 16QAM 10 1/3 1064 16
5 30 11 11 16QAM 10 1/3 1928 16
10 30 12 11 16QAM 10 1/3 2088 16
10 30 24 11 16QAM 10 1/3 4224 24
15 30 19 11 16QAM 10 1/3 3368 16
15 30 38 11 16QAM 10 1/3 6656 24
20 30 26 11 16QAM 10 1/3 4480 24
20 30 51 11 16QAM 10 1/3 8968 24
25 30 33 11 16QAM 10 1/3 5760 24
25 30 65 11 16QAM 10 1/3 11272 24
30 30 39 11 16QAM 10 1/3 6784 24
30 30 78 11 16QAM 10 1/3 13576 24
40 30 53 11 16QAM 10 1/3 9224 24
40 30 106 11 16QAM 10 1/3 18432 24
50 30 67 11 16QAM 10 1/3 11784 24
50 30 133 11 16QAM 10 1/3 23040 24
60 30 81 11 16QAM 10 1/3 14088 24
60 30 162 11 16QAM 10 1/3 28168 24
80 30 109 11 16QAM 10 1/3 18960 24
80 30 217 11 16QAM 10 1/3 37896 24
90 30 123 11 16QAM 10 1/3 21504 24
90 30 245 11 16QAM 10 1/3 43032 24
100 30 137 11 16QAM 10 1/3 24072 24
100 30 273 11 16QAM 10 1/3 48168 24
Note 1: PUSCH mapping Type-A and single-symbol DM-RS configuration Type-1 with 2 additional DM-RS symbols, such that
11. DMRS is [TDM’ed] with PUSCH data.
Note 2:  MCS Index is based on MCS table 5.1.3.1-1 defined in TS 38.214 [12].
Note 3:  If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (ot
A.3 DL reference measurement channels
A.3.1 General

The transport block size (TBS) determination procedure is described in Clause 5.1.3.2 of TS 38.214 [12].

[Unless otherwise stated, no user data is scheduled on slot #0 within 20 msin order to avoid SSB and PDSCH
transmissionsin one slot and simplify test configuration.]

A.3.2 Reference measurement channels for PDSCH performance

requirements

For PDSCH reference channels if more than one Code Block is present, an additional CRC sequence of L = 24 Bitsis
attached to each Code Block (otherwise L = 0 Bit).
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A3.21 FDD

A3211 Reference measurement channels for SCS 15 kHz FR1

Table A.3.2.1.1-1: PDSCH Reference Channel for FDD (QPSK)

Parameter Unit Value
R.PDSCH.1- |R.PDSCH.1 |R.PDSCH.1 |[R.PDSCH.1 |R.PDSCH.1

Reference channel 11FDD | -1.2FDD | -1.3FDD | -1.4FDD | -1.5FDD
Channel bandwidth MHz 10 10 10 10 10
Subcarrier spacing kHz 15 15 15 15 15
Number of allocated resource blocks PRBs 52 6 52 52 52
Number of consecutive PDSCH 12 12 7 9 11
symbols
Allocated slots per 2 frames Slots 19 19 19 19 19
MCS table 64QAM 64QAM 64QAM 64QAM 64Q0AM
MCS index 4 4 4 4 4
Modulation QPSK QPSK QPSK QPSK QPSK
Target Coding Rate 0.30 0.30 0.30 0.30 0.30
Number of MIMO layers 1 1 1 1 1
Number of DMRS REs 18 12 12 12 12
Overhead for TBS determination 0 0 0 18 18
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 3904 480 2280 2472 3240
Transport block CRC per Slot

For Sloti=0 Bits N/A N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 24 16 16 16 16
Number of Code Blocks per Slot

For Sloti=0 CBs N/A N/A N/A N/A N/A

For Slotsi=1,...,19 CBs 1 1 1 1 1
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A N/A N/A N/A N/A

For Slots i =10, 11 Bits 12480 1512 6864 7760 10256

For Slotsi=3,...,9,12, ..., 19 Bits 13104 1584 7488 8384 10880
Pr":r’;'elhm“ghp“t averaged over 2 Mbps 3.709 0.456 2.166 2.348 3.078

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.1.1-2: PDSCH Reference Channel for FDD (16QAM)

Parameter Unit Value
R.PDSCH.1- |R.PDSCH.1 |R.PDSCH.1 |R.PDSCH.1

Reference channel 2.1FDD | -2.2FDD | -23FDD | -2.4 FDD
Channel bandwidth MHz 10 10 10 10
Subcarrier spacing kHz 15 15 15 15
Number of allocated resource blocks PRBs 52 52 52 52
Number of consecutive PDSCH 12 12 12 12
symbols
Allocated slots per 2 frames Slots 19 19 19 19
MCS table 64Q0AM 64Q0AM 64QAM 64Q0AM
MCS index 13 13 13 13
Modulation 16QAM 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48 0.48
Number of MIMO layers 1 2 3 4
Number of DMRS REs 12 12 24 24
Overhead for TBS determination 0 0 0 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 13064 26120 35856 48168
Transport block CRC per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi=1,..., 19 Bits 24 24 24 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A N/A N/A N/A

For Slotsi=1,..., 19 CBs 2 4 5 6
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A N/A N/A N/A

For Slotsi =10, 11 Bits 26208 52416 71136 94848

For Slotsi=1,...,9,12, ..., 19 Bits 27456 54912 74880 99840
]'(\r":r’;'ezhm“ghp“t averaged over 2 Mbps | 12.411 24.814 34.063 45.760

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.1.1-3: PDSCH Reference Channel for FDD (64QAM)

Parameter Unit Value
R.PDSCH.1-

Reference channel 3.1 FDD
Channel bandwidth MHz 10
Subcarrier spacing kHz 15
Number of allocated resource blocks PRBs 52
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 19
MCS table 64QAM
MCS index 19
Modulation 640QAM
Target Coding Rate 0.51
Number of MIMO layers 2
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 42016
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 5
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slots i = 10, 11 Bits 78624

For Slotsi=1,...,9,12, ...,19 Bits 82368
][\:I:;.e'ghroughput averaged over 2 Mbps 39.915

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.1.1-4: PDSCH Reference Channel for FDD (256QAM)

Parameter Unit Value
R.PDSCH.1-

Reference channel 4.1 FDD
Channel bandwidth MHz 10
Subcarrier spacing kHz 15
Number of allocated resource blocks PRBs 52
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 19
MCS table 256QAM
MCS index 24
Modulation 256QAM
Target Coding Rate 0.82
Number of MIMO layers 1
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 45096
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 6
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slotsi =10, 11 Bits 52416

For Slotsi=1,...,9,12, ...,19 Bits 54912
][\:I:;.e'ghroughput averaged over 2 Mbps 42.841

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.1.1-5: PDSCH Reference Channel for FDD and CSI-RS overlapped with PDSCH

Parameter Unit Value
R.PDSCH.1-

Reference channel 51 EDD
Channel bandwidth MHz 10
Subcarrier spacing kHz 15
Number of allocated resource blocks PRBs 52
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 19
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 2
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 26120
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 4
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slotsi =5, 15 Bits 50752

For Slots i =10 Bits 48256

For Slots i =11 Bits 52416

For Slotsi = 1,...,4,6,..., .
9,12,...14,16,...,19 Bits 54912
;\/Iax. Throughput averaged over 2 Mbps 24,814
rames

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.1.1-6: PDSCH Reference Channel for FDD PMI reporting requirements

Parameter Unit Value

R.PDSCH.1 |R.PDSCH.1

Reference channel 6.1 FDD 6.2 FDD

Channel bandwidth MHz 10 10
Subcarrier spacing kHz 15 15
Number of allocated resource blocks PRBs 52 52
Number of consecutive PDSCH
12 12

symbols
Allocated slots per 2 frames Slots 15 15
MCS table 64QAM 64QAM
MCS index 13 13
Modulation 16QAM 16QAM
Target Coding Rate 0.48 0.48
Number of MIMO layer 1 2
Number of DMRS REs (Note 3) 24 24
Overhead for TBS determination 0 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A N/A

For CSI Slots i, if mod (i,5) =1,
i=(0,...,19} N/A N/A

For Non CSI-RS Slot i, if mod (i,5)

~(0.2.3.4), ={1..19} Bits 12040 24072

Transport block CRC per Slot
For Sloti=0 Bits N/A N/A
For CSI Slots i, if mod (i,5) =1,

i={0,...,19} NIA NIA
For Non CSI-RS Slot i, if mod (i,5) .

={0,2,3,4}, i={1,..19} Bits 24 24

Number of Code Blocks per Slot
For Sloti=0 CBs N/A N/A
For CSI Slots i, if mod (i,5) =1,

i=(0,...,19} N/A N/A
For Non CSI-RS Slot i, if mod (i,5)

={0,2,3,4}, i={L,..,19} CBs 2 3

Binary Channel Bits Per Slot
For Sloti=0 Bits N/A N/A
For CSI Slots i, if mod (i,5) =1,

i={0,...,19} NIA NIA
For Slots i = 10 Bits 23712 47424
For Non CSI-RS Slot i, if mod (i,5) .

={0,2,3,4}, i={1,.9,11,...,19} Bits | 24960 49920

Max. Throughput averaged over 2 Mbps 9.030 18.054

frames

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
NOTE 3: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data.
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Reference measurement channels for SCS 30 kHz FR1

Table A.3.2.1.2-1: PDSCH Reference Channel for FDD (64QAM)

Parameter Unit Value
Reference channel R.PDSCH.2-
1.1 FDD

Channel bandwidth MHz 20
Subcarrier spacing kHz 30
Number of allocated resource blocks PRBs 51
Number of consecutive PDSCH 12
symbols
Allocated slots per 2 frames Slots 39
MCS table 64QAM
MCS index 19
Modulation 640QAM
Target Coding Rate 0.51
Number of MIMO layers 2
Number of DMRS REs 12
Overhead for TBS determination 0
Information Bit Payload per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 40976
Transport block CRC per Slot

For Sloti=0 Bits N/A

For Slotsi=1,..., 19 Bits 24
Number of Code Blocks per Slot

For Sloti=0 CBs N/A

For Slotsi=1,..., 19 CBs 5
Binary Channel Bits Per Slot

For Sloti=0 Bits N/A

For Slots i = 10, 11 Bits 77112

For Slotsi=1,...,9,12,...,19 Bits 80784
Max. Throughput averaged over 2 Mbps 79.903

frames

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 2: Slotiis slot index per 2 frames.
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A.3.2.2 TDD
A.3.2.2.1 Reference measurement channels for SCS 15 kHz FR1 (Void)

A.3.2.2.2 Reference measurement channels for SCS 30 kHz FR1

Table A.3.2.2.2-1: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and FR1.30-1.1 (QPSK)

Parameter Unit Value
R.PDSCH. |R.PDSCH. |R.PDSCH.

Reference channel 2-1.1 TDD |2-1.2 TDD |2-1.3 TDD

Channel bandwidth MHz 40 40 40

Subcarrier spacing kHz 30 30 30

Allocated resource blocks PRBs 106 6 106

Number of consecutive PDSCH symbols
For Slot i, if mod(i, 10) = 7 for i from

(0.....39) 4 4 N/A
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)

forifrom{1,...,39} 12 12 7

Allocated slots per 2 frames 31 31 27

MCS table 64QAM 640QAM 640QAM

MCS index 4 4 4

Modulation QPSK QPSK QPSK

Target Coding Rate 0.30 0.30 0.30

Number of MIMO layers 1 1 1

Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i from

0,....39} 6 6 N/A
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)

forifrom {1,...,39} 18 12 12

Overhead for TBS determination 0 0 0

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 2664 144 N/A
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

for i from {1....,39} Bits 8064 480 4608

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,....39} Bits 16 16 N/A
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

forifrom{1,...,39} Bits 24 16 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...,39} CBs N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from

(0.....39) CBs 1 1 N/A
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)

forifrom{1,...,39} CBs 1 1 1

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0, ...,39} Bits N/A N/A N/A
For Slots i = 20, 21 Bits 25440 1512 13992
For Slot i, if mod(i, 10) = 7 for i from .

(.....39} Bits 8904 504 N/A
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

for i from {1,...,19,22, ... 39} Bits 26712 1584 15264

Max. Throughput averaged over 2 frames Mbps 11.419 0.677 6.221

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Parameter Unit Value
R.PDSCH. |R.PDSCH. |R.PDSCH. |R.PDSCH.
Reference channel 2-2.1 TDD |2-2.2TDD |2-2.3TDD |2-2.4 TDD
Channel bandwidth MHz 40 40 40 40
Subcarrier spacing kHz 30 30 30 30
Allocated resource blocks PRBs 106 106 106 106
Number of consecutive PDSCH symbols
For Slot i, if mod(i, 10) = 7 for i from
(0.....39) 4 4 4 4
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)
forifrom{1,...,39} 12 12 12 12
Allocated slots per 2 frames 31 31 31 31
MCS table 64QAM 640AM 640QAM 640QAM
MCS index 13 13 13 13
Modulation 16QAM 16QAM 16QAM 16QAM
Target Coding Rate 0.48 0.48 0.48 0.48
Number of MIMO layers 1 2 3 4
Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i from
{0,...,39} 6 6 12 12
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)
forifrom{1,...,39} 12 12 24 24
Overhead for TBS determination 0 0 0 0
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
(8,9} for i from {0,...,39} Bits N/A N/A N/A N/A
{OF‘” gg’}t 1, if mod(i, 10) = 7 for i from Bits 8456 16896 22032 29192
For Slot i, if mod(i, 10) ={0.1,2,3,4,5.6) Bits 26632 53288 73776 98376
forifrom {1,...,39}
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
8.9 for i from {0.....39} Bits N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from .
(,...,39} Bits 24 24 24 24
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .
forifrom{1,...,39} Bits 24 24 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =
(8,9} for i from {0,...,39} CBs N/A N/A N/A N/A
For Slot i, if mod(i, 10) = 7 for i from
(0,....39} CBs 2 3 3 4
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)
forifrom{1,...,39} CBs 4 7 9 12
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
8.9 for i from {0.....39} Bits N/A N/A N/A N/A
For Slots i = 20, 21 Bits 53424 106848 144008 193344
{OF?f gg’}t 1, if mod(i, 10) = 7 for i from Bits 17808 35616 45792 61056
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .
for i from {1,...,19,22,... 39} Bits 55968 111936 152640 203520
Max. Throughput averaged over 2 frames Mbps 37.644 75.318 104.719 138.646

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.2-3: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (64QAM)

Parameter Unit Value

R.PDSCH. |R.PDSCH.

Reference channel 2.31TDD | 2-3.2 TDD

Channel bandwidth MHz 40 20
Subcarrier spacing kHz 30 30
Allocated resource blocks PRBs 106 51

Number of consecutive PDSCH symbols

For Slot i, if mod(i, 10) = 7 for i from

0....,39) 4 4

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) 12 12
forifrom{1,...,39}
Allocated slots per 2 frames 31 31
MCS table 64QAM 64QAM
MCS index 19 19
Modulation 64QAM 64QAM
Target Coding Rate 0.51 0.51
Number of MIMO layers 2 2
Number of DMRS REs

For Slot i, if mod(i, 10) = 7 for i from 6 6
{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) 12 12

forifrom{1,...,39}

Overhead for TBS determination 0 0

Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...., 39} Bits N/A N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,....39) Bits 27144 13064
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

for i from {1,...,39} Bits 83976 40976

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...., 39} Bits N/A N/A
For Slot i, if mod(i, 10) = 7 for i from .

(0,....39) Bits 24 24
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

forifrom {1,...,39} Bits 24 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...,39} CBs N/A N/A
For Slot i, if mod(i, 10) = 7 for i from

(0,....39) CBs 4 2
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)

forifrom{1,...,39} CBs 10 5

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A N/A
For Slots i = 20, 21 Bits 160272 77112

{OFor glg}t i, if mod(i, 10) = 7 for i from Bits 53424 25704
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) Bits 167904 80784

forifrom{1,...,19,22,...,39}

Max. Throughput averaged over 2 frames Mbps 118.796 57.930

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.2-4: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 (256QAM)

Parameter Unit Value

Reference channel SZESTCI:DI-IID

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH symbols
For Slot i, if mod(i, 10) = 7 for i from 4

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) 12
forifrom{1,...,39}

Allocated slots per 2 frames 31

MCS table 256QAM

MCS index 24

Modulation 256QAM

Target Coding Rate 0.82

Number of MIMO layers 1

Number of DMRS REs
For Slot i, if mod(i, 10) = 7 for i from 6

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) 12
forifrom{1,...,39}

Overhead for TBS determination 0

Maximum number of HARQ transmissions 4

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 29192
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

forifrom{1,...,39} Bits 92200

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

forifrom{1,...,39} Bits 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...,39} CBs N/A
For Slot i, if mod(i, 10) = 7 for i from

(,...,39} CBs 4
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)

forifrom{1,...,39} CBs 11

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0, ...,39} Bits N/A
For Slots i = 20, 21 Bits 106848
For Slot i, if mod(i, 10) = 7 for i from .

(.....39} Bits 35616
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

for i from {1,...,19,22,...,39} Bits 111936

Max. Throughput averaged over 2 frames Mbps 130.308

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.2-5: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-2

Parameter Unit Value
R.PDSCH.
Reference channel 5-5.1 TDD
Channel bandwidth MHz 40
Subcarrier spacing kHz 30
Allocated resource blocks PRBs 106
Number of consecutive PDSCH symbols
For Slot i, if mod(i, 5) = 3 for i from 8
{0,...,39}
For Slot i, if mod(i, 5) = {0,1,2) for i from 12
{1,...,39}
Allocated slots per 2 frames 31
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 0.30
Number of MIMO layers 1
Number of DMRS REs
For Slot i, if mod(i, 5) = 3 for i from 12
{0,...,39}
For Slot i, if mod(i, 5) = {0,1,2) for i from 12
{1,...,39}
Overhead for TBS determination 0
Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for i .
from {0,...,39} Bits N/A
For Slot i, if mod(i, 5) = 3 for i from .
0,....39} Bits 5376
For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,...39) Bits 8456
Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for i .
from {0,...,39} Bits N/A
For Slot i, if mod(i, 5) = 3 for i from .
(0,....39) Bits 24
For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,...39) Bits 24
Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for i
from {0, ....,39} CBs N/A
For Slot i, if mod(i, 5) = 3 for i from
(0,....39) CBs 1
For Slot i, if mod(i, 5) = {0,1,2) for i from
{1,...,39 CBs 2
Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 5) = 4 for i .
from {0,...,39} Bits N/A
For Sloti = 20, 21 Bits 26712
For Slot i, if mod(i, 5) = 3 for i from .
(,...,39} Bits 17808
For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,...,19,22,...39} Bits 27984
Max. Throughput averaged over 2 frames Mbps 11.875

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.2-6: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-3

Parameter Unit Value
R.PDSCH.

Reference channel 2.6.1 TDD

Channel bandwidth MHz 40

Subcarrier spacing kHz 30

Allocated resource blocks PRBs 106

Number of consecutive PDSCH symbols
For Slot i, if mod(i, 10) = {3,7} for i from 8

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,5,6) for i 12

from {1,...,39}

Allocated slots per 2 frames 27

MCS table 64QAM

MCS index 4

Modulation QPSK

Target Coding Rate 0.30

Number of MIMO layers 1

Number of DMRS REs
For Slot i, if mod(i, 10) = {3,7} for i from 12

{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,5,6) for i 12

from {1,...,39}

Overhead for TBS determination 0

Maximum number of HARQ transmissions 4

Information Bit Payload per Slot
For Slot 0 and Slot i, if mod(i, 10) = .

{4,8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = {3,7} for i from .

(,...,39} Bits 5376
For Slot i, if mod(i, 10) = {0,1,2,5,6) for i .

from {1,...,39} Bits 8456

Transport block CRC per Slot
For Slot 0 and Slot i, if mod(i, 10) = .

{4,8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = {3,7} for i from .

(,...,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,5,6) for i .

from {1,...,39} Bits 24

Number of Code Blocks per Slot
For Slot 0 and Slot i, if mod(i, 10) =

{4,8,9} for i from {0,....,39) CBs N/A
For Slot i, if mod(i, 10) = {3,7} for i from

0,....39) CBs !
For Slot i, if mod(i, 10) = {0,1,2,5,6) for i

from {1,...,39} CBs 2

Binary Channel Bits Per Slot
For Slot 0 and Slot i, if mod(i, 10) = .

{4,8,9} for i from {0,...,39} Bits N/A
For Sloti =20, 21 Bits 26712
For Slot i, if mod(i, 10) = {3,7} for i from .

0....,39} Bits 17808
For Slot i, if mod(i, 10) = {0,1,2,5,6) for i .

from {1,....19,22,...,39} Bits 27984

Max. Throughput averaged over 2 frames Mbps 10.184

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.2-7: PDSCH Reference Channel for TDD UL-DL pattern FR1.30-1 and CSI-RS overlapped

with PDSCH
Parameter Unit Value
R.PDSCH.

Reference channel 2.71TDD
Channel bandwidth MHz 40
Subcarrier spacing kHz 30
Allocated resource blocks PRBs 106
Number of consecutive PDSCH symbols

For Slot i, if mod(i, 10) = 7 for i from 4
{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) 12
forifrom{1,...,39}
Allocated slots per 2 frames 31
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 2
Number of DMRS REs

For Slot i, if mod(i, 10) = 7 for i from 6
{0,...,39}

For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) 12

forifrom{1,...,39}

Overhead for TBS determination 0

Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 16896
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

forifrom {1,...,39} Bits 53288

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...., 39} Bits N/A
For Slot i, if mod(i, 10) = 7 for i from .

(,...,39} Bits 24
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6) .

forifrom {1,...,39} Bits 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =

(8,9} for i from {0,..., 39} CBs N/A
For Slot i, if mod(i, 10) = 7 for i from

(0,....39) CBs 3
For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6)

forifrom{1,...,39} CBs !

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .

(8,9} for i from {0,...,39} Bits N/A
For Slot i, if mod(i, 10) = {0,5) for i from .

{1,...,19,22,...39} Bits 103456
For Slots i = 20 Bits 98368
For Slots i = 21 Bits 106848
For Slot i, if mod(i, 10) = 7 for i from .

(0,....39) Bits 35616
For Slot i, if mod(i, 10) = {1,2,3,4,6) for i Bits 111936

from {1,...,19,22,...,39}

Max. Throughput averaged over 2 frames Mbps 75.318

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.2-8: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern
FR1.30-1 (16QAM)

Parameter Unit Value
R.PDSCH. |R.PDSCH.
Reference channel 2.81TDD |2-8.2 TDD
Channel bandwidth MHz 40 40
Subcarrier spacing kHz 30 30
Allocated resource blocks PRBs 106 106
Number of consecutive PDSCH symbols 12 12
Allocated slots per 2 frames 23 23
MCS table 64QAM 64QAM
MCS index 13 13
Modulation 16QAM 16QAM
Target Coding Rate 0.48 0.48
Number of MIMO layers 1 2
Number of DMRS REs (Note 3) 24 24
Overhead for TBS determination 0 0
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 for i .
from {0.....39} Bits N/A N/A
For Slot i = 20 Bits 24576 49176
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for
i from {1,...,19,22,...,39} 24576 49176
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
(7,89} for i from {0,...,39} Bits N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 fori
from {0,...,39} N/A N/A
For Sloti =20 Bits 24 24
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for .
i from {1,...,19,22,...,39} Bits 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 10) =
{7,8,9} for i from {0,...,39} CBs N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 for i
from {0,...,39} N/A N/A
For Sloti=20 CBs 3 6
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for
i from {1,...,19,22,...,39} CBs 3 6
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A N/A
For CSI-RS Slot i, if mod(i,10) =1 fori .
from {0, ...,39} Bits N/A N/A
For Sloti =20 Bits 48336 96672
For Slot i, if mod(i, 10) = {0,2,3,4,5,6} for .
i from {1,...,19,22,...,39} Bits 50880 | 101760
Max. Throughput averaged over 2 frames Mbps 28.2624 56.5524

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
NOTE 3: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data.
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A.3.2.2.3 Reference measurement channels for SCS 60 kHz FR1 (Void)

A.3.2.24 Reference measurement channels for SCS 60 kHz FR2

Table A.3.2.2.4-1: PDSCH Reference Channel for TDD UL-DL pattern FR2.60-1 (16QAM)

Parameter Unit Value
Reference channel R.PDSCH.4-
1.1 TDD
Channel bandwidth MHz 50
Subcarrier spacing kHz 60
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols
For Slot i, if mod(i, 4) = 2 for i from {1,...,
79) 10
For Slot i, if mod(i, 4) = {0,1) for i from 13
{1,...,79}
Allocated slots per 2 frames 59
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 2
Number of DMRS REs
For Slot i, if mod(i, 4) = 2 for i from {1,...,
79} 12
For Slot i, if mod(i, 4) = {0,1) for i from 12
{1,...,79}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,79} Bits N/A
75;” Slot i, if mod(i, 4) = 2 for i from {1,..., Bits 25608
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,...,79) Bits 34816
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,79} Bits N/A
7g}or Slot i, if mod(i, 4) = 2 for i from {1,..., Bits 2
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,..,79) Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for
i from {0,...,79} CBs N/A
75;“ Slot i, if mod(i, 4) = 2 for i from {1,..., CBs 4
For Slot i, if mod(i, 4) = {0,1) for i from
{1,..,79) CBs 5
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,79} Bits N/A
For Slot i = 40, 41 Bits 69960
75;” Slot i, if mod(i, 4) = 2 for i from {4,..., Bits 54912
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,...39,42,...,79} Bits 73128
Max. Throughput averaged over 2 frames | Mbps 93.499

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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A.3.2.25 Reference measurement channels for SCS 120 kHz FR2

Table A.3.2.2.5-1: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 and FR2.120-1.1

(QPSK)
Parameter Unit Value
Reference channel R.PDSCH.5-
1.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols
For Slot i, if mod(i, 5) = 3 for i from {0,..., 9
159}
For Slot i, if mod(i, 5) = {0,1,2) for i from 13
{1,...,159}
Allocated slots per 2 frames 127
MCS table 64QAM
MCS index 4
Modulation QPSK
Target Coding Rate 0.30
Number of MIMO layers 1
Number of DMRS REs
For Slot i, if mod(i, 5) = 3 for i from {0,..., 12
159}
For Slot i, if mod(i, 5) = {0,1,2) for i from 12
{1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for .
i from {0,...,159} Bits N/A
For Slot i, if mod(i, 5) = 3 for i from {0,..., Bits 3624
159}
For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,... 159 Bits 5504
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for .
i from {0,...,159} Bits N/A
For Slot i, if mod(i, 5) = 3 for i from {0,..., .
159} Bits 16
For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,..., 159 Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for
i from {0,...,159} CBs N/A
For Slot i, if mod(i, 5) = 3 for i from {0,...,
159} CBs 1
For Slot i, if mod(i, 5) = {0,1,2) for i from
{,...,159} CBs L
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for .
i from {0,...,159} Bits NIA
For Slots i = 80, 81 Bits 17490
1;33[ Slot i, if mod(i, 5) = 3 for i from {0,..., Bits 12210
For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,..,79,82,..., 159} Bits 18282
Max. Throughput averaged over 2 frames | Mbps 31.942

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.5-2: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (16QAM)

Parameter Unit Value
R.PDSCH.5- |R.PDSCH.5- |R.PDSCH.

Reference channel 2.1TDD 22TDD |5-2.37TDD

Channel bandwidth MHz 100 100 200

Subcarrier spacing kHz 120 120 120

Allocated resource blocks PRBs 66 66 132

Number of consecutive PDSCH symbols
For Slot i, if mod(i, 5) = 3 for i from 9 9 9

{0,..., 159}

For Slot i, if mod(i, 5) = {0,1,2) for i from

{1,...,159} 13 13 13

Allocated slots per 2 frames 127 127 127

MCS table 640QAM 640QAM 64QAM

MCS index 13 13 13

Modulation 16QAM 16QAM 16QAM

Target Coding Rate 0.48 0.48 0.48

Number of MIMO layers 1 2 2

Number of DMRS REs
For Slot i, if mod(i, 5) = 3 for i from

(...., 159} 12 12 12
For Slot i, if mod(i, 5) = {0,1,2) for i from

{1,...,159} 12 12 12

Overhead for TBS determination 6 6 6

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for .

i from {0,...,159) Bits N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from .

(..., 159} Bits 11272 22536 45096
For Slot i, if mod(i, 5) = {0,1,2) for i from Bits 17424 34816 69672

{1,...,159}

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for .

i from {0,....159) Bits N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from .

0,..., 159} Bits 24 24 24
For Slot i, if mod(i, 5) = {0,1,2) for i from .

{1,...159) Bits 24 24 24

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for

i from {0,....159) CBs N/A N/A N/A
For Slot i, if mod(i, 5) = 3 for i from

(,..., 159} CBs 2 3 6
For Slot i, if mod(i, 5) = {0,1,2) for i from

{,...,159} CBs 3 5 9

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 5) = 4 for .

i from {0,....159) Bits N/A N/A N/A
For Slots i = 80, 81 Bits 34980 69960 139920
For Slot i, if mod(i, 5) = 3 for i from .

(...., 159} Bits 24420 48840 97680
For Slot i, if mod(i, 5) = {0,1,2) for i from .

{1,..79,82,...159) Bits 36564 73128 146256

?r/':n’:'elhm“ghp“t averaged over 2 Mbps | 100.799 201.434 | 403.096

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.5-3: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-1 (64QAM)

Parameter Unit Value
R.PDSCH.5-

Reference channel 3.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols

For Slot i, if mod(i, 5) = 3 for i from {0,..., 9
159}

For Slot i, if mod(i, 5) = {0,1,2) for i from 13
{1,...,159}
Allocated slots per 2 frames 127
MCS table 640QAM
MCS index 18
Modulation 64QAM
Target Coding Rate 0.46
Number of MIMO layers 1
Number of DMRS REs

For Slot i, if mod(i, 5) = 3 for i from {0,..., 12
159}

For Slot i, if mod(i, 5) = {0,1,2) for i from 12
{1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 for Bits N/A
i from {0,...,159}

For Slot i, if mod(i, 5) = 3 for i from {0,..., Bits 16136
159}
{1For ilsoé}l if mod(i, 5) = {0,1,2) for i from Bits 25104
Transport block CRC per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 for Bits N/A
i from {0,...,159}
1;33[ Slot i, if mod(i, 5) = 3 for i from {0,..., Bits 24

For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,...159) (.5)={ ) Bits 24
Number of Code Blocks per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 for
i from {0,...,159} 0.9 CBs N/A

For Slot i, if mod(i, 5) = 3 for i from {0,...,
159} CBs 2

For Slot i, if mod(i, 5) = {0,1,2) for i from
{,...,159} CBs 3
Binary Channel Bits Per Slot

For Slots 0 and Slot i, if mod(i, 5) = 4 for Bits N/A
i from {0,...,159}

For Slots i = 80, 81 Bits 52470
1gg}r Slot i, if mod(i, 5) = 3 for i from {0,..., Bits 36630

For Slot i, if mod(i, 5) = {0,1,2) for i from .
{1,...,79,82,...,15&5} /=012 Bits 54846
Max. Throughput averaged over 2 frames | Mbps 145.062

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.5-4: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (QPSK)

Parameter Unit Value
R.PDSCH.5-

Reference channel 4.1TDD

Channel bandwidth MHz 100

Subcarrier spacing kHz 120

Allocated resource blocks PRBs 6

Number of consecutive PDSCH symbols
For Slot i, if mod(i, 4) = 2 for i from {1,..., 10

159}

For Slot i, if mod(i, 4) = {0,1) for i from 13

{1,...,159}

Allocated slots per 2 frames 119

MCS table 64QAM

MCS index 4

Modulation QPSK

Target Coding Rate 0.30

Number of MIMO layers 2

Number of DMRS REs
For Slot i, if mod(i, 4) = 2 for i from {1,..., 12

159}

For Slot i, if mod(i, 4) = {0,1) for i from 12

{1,...,159}

Overhead for TBS determination 6

Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .

i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from {1,..., .

159} Bits 736
For Slot i, if mod(i, 4) = {0,1) for i from .

{1,... 159 Bits 1032

Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .

i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from {1,..., .

159} Bits 16
For Slot i, if mod(i, 4) = {0,1) for i from .

{1,...159) Bits 16

Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for

i from {0,...,159} CBs N/A
For Slot i, if mod(i, 4) = 2 for i from {1,...,

159} CBs 1
For Slot i, if mod(i, 4) = {0,1) for i from

{,...,159} CBs L

Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .

i from {0,...,159} Bits NIA
For Sloti =80, 81 Bits 3180
For Slot i, if mod(i, 4) = 2 for i from {4,..., Bits 2496

159}

For Slot i, if mod(i, 4) = {0,1) for i from .
{1,..,79.82,..., 159} Bits 3324
Max. Throughput averaged over 2 frames | Mbps 5.548

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.5-5: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (16QAM)

Parameter Unit Value
R.PDSCH.5- | R.PDSCH.
Reference channel 51 TDD 552 TDD
Channel bandwidth MHz 100 50
Subcarrier spacing kHz 120 120
Allocated resource blocks PRBs 66 32
Number of consecutive PDSCH symbols
For Slot i, if mod(i, 4) = 2 for i from {1,...,
159) 10 10
For Slot i, if mod(i, 4) = {0,1) for i from
{1,... 159 13 13
Allocated slots per 2 frames 119 119
MCS table 640QAM 640QAM
MCS index 13 13
Modulation 16QAM 16QAM
Target Coding Rate 0.48 0.48
Number of MIMO layers 2 2
Number of DMRS REs
For Slot i, if mod(i, 4) = 2 for i from {1,...,
159} 12 12
For Slot i, if mod(i, 4) = {0,1) for i from
{1,... 159 12 12
Overhead for TBS determination 6 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,159} Bits N/A N/A
128{ Slot i, if mod(i, 4) = 2 for i from {1,..., Bits 25608 12552
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,....159} Bits 34816 16896
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,159} Bits N/A N/A
For Slot i, if mod(i, 4) = 2 for i from {1,..., Bits 24 24
159}
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,...159) Bits 24 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for
i from {0,...,159} CBs N/A N/A
For Slot i, if mod(i, 4) = 2 for i from {1,...,
159} CBs 4 2
For Slot i, if mod(i, 4) = {0,1) for i from
{,...,159} CBs 5 3
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,159} Bits N/A NIA
For Sloti =80, 81 Bits 69960 33920
1gg}r Slot i, if mod(i, 4) = 2 for i from {4,..., Bits 54912 26624
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,..,79,82,...159) Bits 73128 35456
Max. Throughput averaged over 2 frames | Mbps 188.739 91.843

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 2: Slotiis slot index per 2 frames.
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Table A.3.2.2.5-6: PDSCH Reference Channel for TDD UL-DL pattern FR2.120-2 (64QAM)

Parameter Unit Value
R.PDSCH.5-
Reference channel 6.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols
For Slot i, if mod(i, 4) = 2 for i from {1,..., 10
159}
For Slot i, if mod(i, 4) = {0,1) for i from 13
{1,...,159}
Allocated slots per 2 frames 119
MCS table 640QAM
MCS index 17
Modulation 64QAM
Target Coding Rate 0.43
Number of MIMO layers 2
Number of DMRS REs
For Slot i, if mod(i, 4) = 2 for i from {1,..., 12
159}
For Slot i, if mod(i, 4) = {0,1) for i from 12
{1,...,159}
Overhead for TBS determination 6
Information Bit Payload per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from {1,..., Bits 34816
159}
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,... 159 Bits 47112
Transport block CRC per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,159} Bits N/A
For Slot i, if mod(i, 4) = 2 for i from {1,..., .
159} Bits 24
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,...159) Bits 24
Number of Code Blocks per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for
i from {0,...,159} CBs N/A
For Slot i, if mod(i, 4) = 2 for i from {1,...,
159} CBs 5
For Slot i, if mod(i, 4) = {0,1) for i from
{,...,159} CBs 6
Binary Channel Bits Per Slot
For Slots 0 and Slot i, if mod(i, 4) = 3 for .
i from {0,...,159} Bits N/A
For Sloti = 80, 81 Bits 114940
1gg}r Slot i, if mod(i, 4) = 2 for i from {4,..., Bits 82368
For Slot i, if mod(i, 4) = {0,1) for i from .
{1,..,79.82,..., 159} Bits 109692
Max. Throughput averaged over 2 frames | Mbps 255.724

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.
NOTE 2: Slotiis slot index per 2 frames.

ETSI




3GPP TS 38.521-4 version 15.1.0 Release 15

242

ETSI TS 138 521-4 V15.1.0 (2019-07)

Table A.3.2.2.5-7: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern

FR2.120-1 (16QAM)

frames

Parameter Unit Value
R.PDSCH.5-

Reference channel 71 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols 12
Allocated slots per 2 frames 63
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 1
Number of DMRS rEs (Note 3) 6
Overhead for TBS determination 4
Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A
For CSI-RS Slot i, if mod(i,10) =1 for i .
from {0,...,39} Bits 14344

For Sloti =20 Bits N/A

For Slot i, if mod(i, 10) = {0,2,3,4,5,6}
forifrom{1,...,19,22,...,39} 14344
Transport block CRC per Slot

For Slots 0 and Slot i, if mod(i, 10) = .
(7,89} for i from {0,...,39} Bits N/A
For CSI-RS Slot i, if mod(i,10) =1 fori o
from {0,...,39}

For Sloti =20 Bits N/A

For Slot i, if mod(i, 10) = {0,2,3,4,5,6} .
for i from {1,...,19,22,... 39} Bits 24
Number of Code Blocks per Slot

For Slots 0 and Slot i, if mod(i, 10) =
{7,8,9} for i from {0,...,39} CBs N/A
For CSI-RS Slot i, if mod(i,10) =1 for i 2
from {0,...,39}

For Sloti=20 CBs N/A

For Slot i, if mod(i, 10) = {0,2,3,4,5,6} CBs 5
forifrom{1,...,19,22,...,39}
Binary Channel Bits Per Slot

For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A
For CSI-RS Slot i, if mod(i,10) =1 fori .
from {0, ...,39} Bits 28176

For Sloti =20 Bits N/A

For Slot i, if mod(i, 10) = .
{0,2,3,4,5,6¥for i from {1,...,19,22,...,39} | ©B'S 30360
Max. Throughput averaged over 2 Mbps 45.1836

NOTE 2: Slotiis slot index per 2 frames.

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 3: Number of DMRS rEs includes the overhead of the DM-RS CDM groups without data.
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Table A.3.2.2.5-8: PDSCH Reference Channel for TDD PMI reporting requirements with UL-DL pattern

FR2.120-2 (16QAM)

frames

Parameter Unit Value
R.PDSCH.5-

Reference channel 8.1 TDD
Channel bandwidth MHz 100
Subcarrier spacing kHz 120
Allocated resource blocks PRBs 66
Number of consecutive PDSCH symbols 12
Allocated slots per 2 frames 59
MCS table 64QAM
MCS index 13
Modulation 16QAM
Target Coding Rate 0.48
Number of MIMO layers 1
Number of DMRS rEs (Note 3) 6
Overhead for TBS determination 4
Information Bit Payload per Slot

For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A
For CSI-RS Slot i, if mod(i,10) =1 for i .
from {0,...,39} Bits 14344

For Sloti =20 Bits N/A

For Slot i, if mod(i, 10) = {0,2,3,4,5,6}
forifrom{1,...,19,22,...,39} 14344
Transport block CRC per Slot

For Slots 0 and Slot i, if mod(i, 10) = .
(7,89} for i from {0,...,39} Bits N/A
For CSI-RS Slot i, if mod(i,10) =1 fori o
from {0,...,39}

For Sloti =20 Bits N/A

For Slot i, if mod(i, 10) = {0,2,3,4,5,6} .
for i from {1,...,19,22,... 39} Bits 24
Number of Code Blocks per Slot

For Slots 0 and Slot i, if mod(i, 10) =
{7,8,9} for i from {0,...,39} CBs N/A
For CSI-RS Slot i, if mod(i,10) =1 for i 2
from {0,...,39}

For Sloti=20 CBs N/A

For Slot i, if mod(i, 10) = {0,2,3,4,5,6} CBs 5
forifrom{1,...,19,22,...,39}
Binary Channel Bits Per Slot

For Slots 0 and Slot i, if mod(i, 10) = .
{7,8,9} for i from {0, ...,39} Bits N/A
For CSI-RS Slot i, if mod(i,10) =1 fori .
from {0, ...,39} Bits 28176

For Sloti =20 Bits N/A

For Slot i, if mod(i, 10) = .
{0,2,3,4,5,6¥for i from {1,...,19,22,...,39} | ©B'S 30360
Max. Throughput averaged over 2 Mbps 42 3148

NOTE 2: Slotiis slot index per 2 frames.

NOTE 1: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

NOTE 3: Number of DMRS rEs includes the overhead of the DM-RS CDM groups without data.
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A.3.2_1Reference measurement channels for Sustained downlink
data rate performance requirements

A.3.2 1.1 FDD

A.3.2 1.1.1 Reference measurement channels for SCS 15 kHz FR1

Table A.3.2_1.1.1-2: Sustained Downlink Data Rate Reference Channel for FDD 15kHz SCS FR1

(64QAM)
Param [ Chann [Subcar|Alloca|Number [ MC|Modula|Targ | Num |LDP|Informa|Transp|Numb [ Binar [ Max.
eter el rier ted of S tion et | ber | C [tionBit| ort er of y Throug
bandwi| spacin |resour|consecu|Ind Codi| of |[Bas|Payload| block | Code | Chan| hput
dth g ce tive ex ng | MIM | e |perSlot| CRC [Block| nel |average
blocks| PDSCH |[(No Rate| O |Gra| for per |[sper | Bits |dover2
symbols| te layer | ph |allocate| Slot | Slot | per | frames
for 2) s d full for for Slot
allocate DL |allocat|alloca| for
d full DL slots |ed full| ted [alloca
slots (Note 1) DL full ted
(Note 1) slots DL full
(Note | slots | DL
1) (Note | slots
1, 6) | (Note
1)
MHz kHz | PRBs | Symbol Bits Bits | CBs | Bits | Mbps
S
10 15 52 13 18 [64QAM | 046 1 1 | 20496 24 3 [44928( 17.422
20 15 106 13 18 [64QAM | 0.46| 1 1 | 42016 24 5 91584 | 35.714
10 15 52 13 22 |64QAM | 0.65( 1 1 | 29192 24 4 [44928( 24.813
20 15 106 13 22 [64QAM | 0.65] 1 1 59432 24 8 91584 | 50.517
10 15 52 13 23 [64QAM | 0.7 1 1 31752 24 4 44928 26.989
20 15 106 13 23 |64QAM | 0.7 1 1 | 64552 24 8 91584 | 54.869
10 15 52 13 27 [64QAM | 0.89| 1 1 | 39936 24 5 144928| 33.946
20 15 106 13 27 |64QAM | 0.89( 1 1 | 81976 24 10 |91584| 69.68
10 15 52 13 18 |64QAM [0.46 | 2 1 | 40976 24 5 189856| 34.83
20 15 106 13 18 [64QAM | 046 2 1 | 83976 24 10 |18316| 71.38
8
10 15 52 13 22 [64QAM | 0.65| 2 58384 24 7 189856| 49.626
20 15 106 13 22 |64QAM | 0.65( 2 1 118896 | 24 15 |18316|101.062
8
10 15 52 13 23 [64QAM | 0.7 2 1 | 63528 24 8 189856| 53.999
20 15 106 13 23 |64QAM | 0.7 2 1 |129128 | 24 16 |18316|109.759
8
10 15 52 13 27 |64QAM | 0.89 | 2 1 | 79896 24 10 |89856| 67.912
20 15 106 13 27 [64QAM | 0.89| 2 1 (163976 | 24 20 [18316]| 139.38
8
10 15 52 13 19 |64QAM | 0.5 4 1 83976 24 10 (16473 71.38
6
20 15 106 13 19 [64QAM | 0.5 4 1 [167976 24 20 |(33580| 142.78
8
10 15 52 13 23 | 64QAM | 0.7 4 1 | 114776 24 14 (16473 97.56
6
20 15 106 13 23 |64QAM | 0.7 4 1 | 237776 24 29 |33580| 202.11
8
10 15 52 13 24 [64QAM | 0.75| 4 1 |125016 24 15 |16473|106.264
6
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20 15 106 13 24 |64QAM | 0.75( 4 1 | 254176 | 24 31 |33580| 216.05
8

10 15 52 13 27 |64QAM | 0.89( 4 1 | 147576 | 24 18 |16473| 125.44
6

20 15 106 13 27 |64QAM | 0.89( 4 1 | 295176 24 36 |33580| 250.9
8

Note 1: Allocated full DL slots are with slot index i, if i is not in {0,10,11} for i = 0,1,...,19. So total number of allocated
slots per 2 frames is 17.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is not enabled. MCS 18 and 19 are
equivalent to MCS 11 and 12 in 256QAM table, respectively.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)

Table A.3.2_1.1.1-2: Sustained Downlink Data Rate Reference Channel for FDD 15kHz SCS FR1

(256QAM)
Para | Chan | Subc | Allo | Numb [ M | Modu | Tar | Nu | LD | Infor | Tran | Num | Bina | Max.
mete nel arrier | cate er of C | lation | get | mb | PC | matio | spor | ber ry Throu
r band | spaci d conse | S Co er Ba | n Bit t of Cha | ghput
width ng reso | cutive | In din of se | Paylo | bloc | Cod | nnel | avera
urce | PDSC | de g MIM | Gr ad k e Bits ged
bloc H X Rat (0] ap per CRC | Bloc | per over
ks symb | (N e laye | h Slot per ks Slot 2
ols ot rs for Slot per for | frame
for e alloca | for Slot | allo S
alloca | 2) ted alloc | for | cate
ted full ated | allo d
full DL full cate | full
DL slots DL d DL
slots (Note | slots | full slot
(Note 1) (Not DL S
1) el) slot | (Not
S el)
(Not
el,
6)
MHz kHz | PRB | Symb Bits Bits | CBs | Bits | Mbps
s ols
10 15 52 13 20 | 256Q | 0.6 1 1 | 39936 24 5 5990 | 33.94
AM 7 4 6
20 15 106 13 20 | 256Q | 0.6 1 1 | 81976 24 10 | 1221 | 69.68
AM 7 12
10 15 52 13 21 | 256Q | 0.6 1 1 | 42016 24 5 5990 | 35.71
AM 9 4 4
20 15 106 13 21 | 256Q | 0.6 1 1 | 83976 24 10 | 1221 | 71.38
AM 9 12
10 15 52 13 26 | 256Q | 0.9 1 1 | 53288 24 7 5990 | 45.29
AM 4 5
20 15 106 13 26 | 256Q | 0.9 1 1 | 10855 24 13 | 1221 | 92.26
AM 2 12 9
10 15 52 13 20 | 256Q | 0.6 2 1 | 79896 24 10 | 1198 | 67.91
AM 7 08 2
20 15 106 13 20 | 256Q | 0.6 2 1 | 16397 24 20 | 2442 | 139.3
AM 7 6 24 8
10 15 52 13 21 | 256Q | 0.6 2 1 | 83976 24 10 | 1198 | 71.38
AM 9 08
20 15 106 13 21 | 256Q | 0.6 2 1 | 16797 24 20 | 2442 | 1427
AM 9 6 24 8
25 15 133 13 21 | 256Q | 0.6 2 1 | 21317 24 26 | 3064 | 181.2
AM 9 6 32
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10 15 52 13 26 | 256Q | 0.9 2 1 | 10657 24 13 | 1198 | 90.59
AM 6 08
20 15 106 13 26 | 256Q | 0.9 2 1 | 21712 24 26 | 2442 | 1845
AM 8 24 59
10 15 52 13 22 | 256Q | 0.7 4 1 | 15988 24 19 | 2196 | 135.8
AM 4 0 48 98
20 15 106 13 22 | 256Q | 0.7 4 1 | 32788 24 39 | 4477 | 278.7
AM 4 8 44 05
10 15 52 13 23 | 256Q | 0.7 4 1 | 17217 24 21 | 2196 | 146.3
AM 8 6 48 5
20 15 106 13 23 | 256Q | 0.7 4 1 | 35244 24 42 | 4477 | 299.5
AM 8 0 44 74
25 15 133 13 23 | 256Q | 0.7 4 1 | 43428 24 52 | 5617 | 369.1
AM 8 0 92 38
10 15 52 13 26 | 256Q | 0.9 4 1 | 19677 24 24 | 2196 | 167.2
AM 6 48 6
20 15 106 13 26 | 256Q | 0.9 4 1 | 40164 24 48 | 4477 | 341.3
AM 0 44 94

Note 1: Allocated full DL slots are with slot index i, if i is not in {0,10,11} for i = 0,1,...,19. So total number of allocated
slots per 2 frames is 17.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is enabled.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)

A.3.2. 1.2 TDD

A.3.2 1.2.1 Reference measurement channels for SCS 30 kHz FR1

Table A.3.2_1.2.1-1: Sustained Downlink Data Rate Reference Channel for TDD 30kHz SCS FR1

(64QAM)
Param [ Chann [Subcar|Alloca|Number [ MC | Modula|Targ | Num |LDP|Informa|Transp|Numb [ Binar [ Max.
eter el rier ted of S tion et | ber | C [tionBit| ort er of y Throug
bandwi| spacin |resour|consecu|Ind Codi| of |[Bas|Payload| block | Code | Chan| hput
dth g ce tive ex ng | MIM | e |perSlot| CRC [Block| nel |average
blocks| PDSCH |[(No Rate| O |Gra| for per |sper | Bits |dover2
symbols| te layer | ph |allocate| Slot | Slot | per [ frames
for 2) s d full for for Slot
allocate DL |allocat|alloca| for
d full DL slots |ed full| ted |alloca
slots (Note 1) DL full ted
(Note 1) slots | DL full

(Note | slots | DL
1) (Note | slots

1, 6) | (Note
1)
MHz kHz | PRBs | Symbol Bits Bits | CBs | Bits | Mbps
s
20 30 51 13 18 |64QAM [0.46 | 1 1 | 19968 24 3 |44064| 24.96
100 30 273 13 18 |64QAM [0.46 | 1 1 (106576 | 24 13 [23587| 133.22
2
20 30 51 13 22 [64QAM | 0.65| 1 1 | 28680 24 4 |44064| 35.85
100 30 273 13 22 [64QAM | 0.65| 1 1 (151608 | 24 18 |[23587| 189.51
2
20 30 51 13 23 [64QAM | 0.7 1 1 | 30728 24 4 |44064| 38.41
100 30 273 13 23 [64QAM | 0.7 1 1 (163976 | 24 20 |23587| 204.97
2
20 30 51 13 27 [64QAM | 0.89| 1 1 | 38936 24 5 |44064| 48.67
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100 30 273 13 27 |64QAM | 0.89( 1 1 |208976 | 24 25 |23587| 261.22
20 30 51 13 18 [64QAM | 0.46 | 2 1 | 39936 24 5 88%28 49.92
100 30 273 13 18 [64QAM | 046 2 1 |213176 | 24 26 |47174| 266.47
20 30 51 13 22 |64QAM | 0.65( 2 1 | 57376 24 7 88;.128 71.72
100 30 273 13 22 |64QAM | 0.65( 2 1 |303240( 24 36 |47174| 379.05
20 30 51 13 23 |64QAM | 0.7 2 1 | 61480 24 8 88;.128 76.85
100 30 273 13 23 |64QAM | 0.7 2 1 |327888 | 24 39 |47174| 409.86
20 30 51 13 27 |64QAM | 0.89 | 2 1 | 77896 24 10 88;.128 97.37
100 30 273 13 27 |64QAM | 0.89( 2 1 |417976 | 24 50 |47174| 522.47
20 30 51 13 19 [64QAM | 0.5 4 1 | 81976 24 10 16;.156 102.47
100 30 273 13 19 [64QAM | 0.5 4 1 |434280( 24 52 86286 542.85
20 30 51 13 23 |64QAM | 0.7 4 1 |112648 | 24 14 16;.156 140.81
100 30 273 13 23 |64QAM | 0.7 4 1 | 606504 | 24 72 8648186 758.13
20 30 51 13 24 |64QAM | 0.75( 4 1 |120936 | 24 15 16;.156 151.17
100 30 273 13 24 |64QAM | 0.75( 4 1 | 655800 24 78 8648186 819.75
20 30 51 13 27 |64QAM | 0.89( 4 1 | 143400 24 18 16;.156 179.25
100 30 273 13 27 |64QAM | 0.89( 4 1 | 770568 | 24 92 86286 963.21

Note 1: Allocated full DL slots are with slot index i, if mod(i,10) = 0,1,2,3,4,5,6 and i is not in {0,20,21} for i = 0,1,...,39.
So total number of allocated slots per 2 frames is 25.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is not enabled. MCS 18 and 19 are
equivalent to MCS 11 and 12 in 256QAM table, respectively.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)

Table A.3.2_1.2.1-2: Sustained Downlink Data Rate Reference Channel for TDD 30kHz SCS

FR1(256QAM)
Param [ Chann [Subcar|Alloca|Number [ MC | Modula|Targ | Num |LDP|Informa|Transp|Numb [ Binar [ Max.
eter el rier ted of S tion et | ber | C [tionBit| ort er of y Throug
bandwi| spacin |resour|consecu|Ind Codi| of |Bas|Payload| block | Code | Chan | hput
dth g ce tive ex ng | MIM | e |perSlot| CRC [Block| nel |average
blocks| PDSCH |[(No Rate| O |Gra| for per |sper | Bits |dover?2
symbols| te layer | ph |allocate| Slot | Slot | per [frames
for 2) s d full for for Slot
allocate DL |allocat|alloca| for
d full DL slots |ed full| ted [alloca
slots (Note 1) DL full ted
(Note 1) slots | DL full

(Note | slots | DL
1) (Note | slots

1, 6) | (Note
1)
MHz kHz | PRBs | Symbol Bits Bits | CBs | Bits | Mbps
s
20 30 51 13 20 [ 256QA | 0.67| 1 1 | 38936 24 5 |58752| 48.67
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100 30 273 13 20 [ 256QA | 0.67| 1 1 (208976 | 24 25 [31449]| 261.22
20 30 51 13 21 25|E\S/|QA 069 1 1 | 40976 24 5 58?52 51.22
100 30 273 13 21 252/|QA 069| 1 1 (217128 | 24 26 |31449| 271.41
20 30 51 13 26 ZSL\SAQA 0.9 1 1 | 52224 24 7 58352 65.28
100 30 273 13 26 252/|QA 0.9 1 1 |278776 | 24 34 |31449| 348.47
20 30 51 13 20 252/|QA 0.67| 2 1 | 77896 24 10 11?50 97.37
100 30 273 13 20 25|E\S/|QA 067 2 1 (417976 | 24 50 62:3199 522.47
20 30 51 13 21 252/|QA 069| 2 1 | 81976 24 10 11?50 102.47
100 30 273 13 21 ZSL\SAQA 069 2 1 (434280 | 24 52 62:3199 542.85
20 30 51 13 26 25|E\S/|QA 0.9 2 1 (104496 | 24 13 11550 130.62
100 30 273 13 26 252/|QA 0.9 2 1 | 557416 24 67 62;199 696.77
20 30 51 13 22 ZSL\SAQA 074 4 1 (159880 | 24 19 21542 199.85
100 30 273 13 22 25|E\S/|QA 074 4 1 (852696 | 24 102 11‘5131 1065.87
20 30 51 13 23 252/|QA 0.78| 4 1 |167976 | 24 20 2155242 209.97
100 30 273 13 23 ZSL\SAQA 0.78| 4 1 (901344 | 24 107 11;131 1126.68
20 30 51 13 26 252/|QA 0.9 4 1 192624 | 24 23 2155242 240.78
100 30 273 13 26 252/|QA 0.9 4 1 |1032192( 24 123 11L51231 1290.24
M 5

Note 1: Allocated full DL slots are with slot index i, if mod(i,10) = 0,1,2,3,4,5,6 and i is not in {0,20,21} for i = 0,1,...,39.
So total number of allocated slots per 2 frames is 25.

Note 2: MCS Index is based on MCS Table defined in TS38.214 when 256QAM is enabled.

Note 3: Number of DMRS REs per RB = 12,12,24,24 for number of MIMO layers = 1,2,3,4, respectively

Note 4: SS/PBCH block is transmitted in slot #0 with periodicity 20 ms.

Note 5: Overhead parameter for TBS determination is 0.

Note 6: If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code
Block (otherwise L = 0 Bit)
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A.3.3 Reference measurement channels for PDCCH performance
requirements

A3.3.1 FDD

A3.3.1.1

Reference measurement channels for SCS 15 kHz FR1

Table A.3.3.1.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value

Reference channel R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1-
1.1 FDD 1.2 FDD 1.3 FDD

Subcarrier spacing | kHz 15 15 15
CORESET 48 48 48
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 4 4 8
DCI Format 10 11 11
Payload (without Bits 39 52 52

CRC)

Table A.3.3.1.1-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value

Reference channel R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1-
2.1 FDD 2.2 FDD 2.3 FDD 2.4 FDD 2.5 FDD 2.6 FDD

Subcarrier spacing kHz 15 15 15 15 15 15
CORESET 24 24 24 48 48 48
frequency domain
allocation
CORESET time 2 2 2 2 2 2
domain allocation
Aggregation level 2 4 2 4 8 16
DCI Format 10 10 11 11 11 10
Payload (without Bits 39 39 52 52 52 39
CRC)

A3.3.1.2

Reference measurement channels for SCS 30 kHz FR1

Table A.3.3.1.2-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value

Reference channel R.PDCCH.2- |R.PDCCH.2- |R.PDCCH.2-
1.1 FDD 1.2 FDD 1.3 FDD

Subcarrier spacing | kHz 30 30 30
CORESET [102] [102] 90
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 2 4 8
DCI Format 10 11 11
Payload (without Bits 41 53 53

CRC)
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Table A.3.3.1.2-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value

Reference channel R.PDCCH.2-
2.1 FDD

Subcarrier spacing | kHz 30
CORESET 48
frequency domain
allocation
CORESET time 2
domain allocation
Aggregation level 16
DCI Format 10
Payload (without Bits 41
CRC)
A.3.3.2 TDD

A3.3.2.1

Reference measurement channels for SCS 15 kHz FR1

Table A.3.3.2.1-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value

Reference channel R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1-
1.1 TDD 1.2 TDD 1.3TDD

Subcarrier spacing | kHz 15 15 15
CORESET 48 48 48
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 4 4 8
DCI Format 10 11 11
Payload (without Bits 39 51 51

CRC)

Table A.3.3.2.1-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value

Reference channel R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1- |R.PDCCH.1-
2.1 TDD 2.2 TDD 2.3 TDD 2.4 TDD 2.5TDD 2.6 TDD

Subcarrier spacing kHz 15 15 15 15 15 15
CORESET 24 24 24 48 48 48
frequency domain
allocation
CORESET time 2 2 2 2 2 2
domain allocation
Aggregation level 2 4 2 4 8 16
DCI Format 10 10 11 11 11 10
Payload (without Bits 39 39 52 52 52 39
CRC)
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A.3.3.2.2 Reference measurement channels for SCS 30 kHz FR1

Table A.3.3.2.2-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value

Reference channel R.PDCCH.2- |R.PDCCH.2- |R.PDCCH.2-
1.1 TDD 1.2 TDD 1.3 TDD

Subcarrier spacing | kHz 30 30 30
CORESET [102] [102] 90
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 2 4 8
DCI Format 10 11 11
Payload (without Bits 41 53 53
CRC)

Table A.3.3.2.2-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value

Reference channel R.PDCCH.2-
2.1 TDD

Subcarrier spacing | kHz 30
CORESET 48
frequency domain
allocation
CORESET time 2
domain allocation
Aggregation level 16
DCI Format 10
Payload (without Bits 41
CRC)
A.3.3.2.3 Reference measurement channels for SCS 60 kHz FR1 (Void)
A.3.3.2.4 Reference measurement channels for SCS 60 kHz FR2 (Void)
A.3.3.25 Reference measurement channels for SCS 120 kHz FR2

Table A.3.3.2.5-1: PDCCH Reference Channels (Time domain allocation 1 symbol)

Parameter Unit Value

Reference channel R.PDCCH.5- |R.PDCCH.5- |R.PDCCH.5-
1.1 TDD 1.2 TDD 1.3TDD

Subcarrier spacing kHz 120 120 120
CORESET 60 60 60
frequency domain
allocation
CORESET time 1 1 1
domain allocation
Aggregation level 2 4 8
DCI Format 10 11 11
Payload (without Bits 40 56 56
CRC)
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Table A.3.3.2.5-2: PDCCH Reference Channel (Time domain allocation 2 symbols)

Parameter Unit Value

Reference channel R.PDCCH.5-
2.1 TDD

Subcarrier spacing | kHz 120
CORESET 60
frequency domain
allocation
CORESET time 2
domain allocation
Aggregation level 16
DCI Format 10
Payload (without Bits 40
CRC)

A4 CSI reference measurement channels

This clause defines the DL signal applicable to the reporting of channel status information (Clause X).

Tablesin this clause specifies the mapping of CQI index to Information Bit payload, which complies with the CQI
definition specified in Clause 5.2.2.1 of TS 38.214 [12] and with MCS definition specified in Clause 5.1.3 of TS 38.214

[12]

Table A.4-1: Mapping of CQI Index to Information Bit payload (CQI table 1)

TBS Scheme TBS.1-1 [TBS.1-2 | | | |
MCS table 64QAM
Number of allocated PDSCH resource blocks 66 66
Number of consecutive PDSCH symbols 12 12
Number of PDSCH MIMO layers 1 2
Number of DMRS REs (Note 1) 24 24
Overhead for TBS determination 6 6
Available RE-s 7920 7920
CQIl index Spectral MCS index | Modulation Information Bit Payload per Slot
efficiency
0 OOR OOR OOR N/A N/A
1 0.1523 0 1800 3624
2 0.2344 0 1800 3624
3 0.3770 2 2856 5640
4 0.6016 4 QPSK 4480 8968
5 0.8770 6 6528 13064
6 1.1758 8 8712 17928
7 1.4766 11 11016 22032
8 1.9141 13 16QAM 14343 28680
9 2.4063 15 17928 35856
10 2.7305 18 20496 40976
11 3.3223 20 25104 50184
12 3.9023 22 29192 58384
13 4.5234 24 64QAM 33816 67584
14 5.1152 26 38936 77896
15 5.5547 28 42016 83976
NOTE: Number of DMRS REs includes the overhead of the DM-RS CDM groups without data.
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Table A.4-2: Mapping of CQI Index to Information Bit payload (CQI table 2)

TBS Scheme TBS.2-1 [TBS.2-2 | TBS.2-3 | TBS.2-4 | |
MCS table 256QAM
Number of allocated PDSCH resource blocks 52 52 106 106
Number of consecutive PDSCH symbols 12 12 12 12
Number of PDSCH MIMO layers 1 2 1 2
Number of DMRS REs (Note 1) 24 24 24 24
Overhead for TBS determination 0 0 0 0
Available RE-s for PDSCH 7920 7920 12720 12720
CQI index Spectral | MCS index | Modulation Information Bit Payload per Slot
efficiency
0 OOR OOR OOR N/A N/A N/A N/A
1 0.1523 0 1480 2976 2976 5896
2 0.3770 1 QPSK 2408 4744 4744 9480
3 0.8770 3 5504 11016 11016 22536
4 1.4766 5 9224 18432 18960 37896
5 1.9141 7 16QAM 12040 24072 24576 49176
6 2.4063 9 15112 30216 30728 61480
7 2.7305 11 16896 33816 34816 69672
8 3.3223 13 20496 40976 42016 83976
9 3.9023 15 64QAM 24576 49176 49176 98376
10 4.5234 17 28168 56368 57376 114776
11 5.1152 19 31752 63528 65576 131176
12 5.5547 21 34816 69672 69672 139376
13 6.2266 23 2560AM 38936 77896 79896 159880
14 6.9141 25 43032 86040 88064 | 176208
15 7.4063 27 46104 92200 94248 188576
NOTE:  Number of DMRS REs includes the overhead of the DM-RS CDM groups without data.

A5

A5.1 OCNG Patterns for FDD

OFDMA Channel Noise Generator (OCNG)

A.5.1.1 OCNG FDD pattern 1: Generic OCNG FDD Pattern for all unused

REs

Table A.5.1.1-1: OP.1 FDD: Generic OCNG FDD Pattern for all unused REs

OCNG Appliance

Control Region

Data Region

QPSK modulated data

OCNG Parameters (CORESET)

Resources allocated All unused REs (Note 1) All unused REs (Note 2)
Structure PDCCH PDSCH

Content Uncorrelated pseudo random Uncorrelated pseudo random QPSK

modulated data

Transmission scheme for multiple
antennas ports transmission

Single Tx port transmission

Spatial multiplexing using any
precoding matrix with dimensions
same as the precoding matrix for

PDSCH
Subcarrier Spacing Same as for RMC PDCCH in Same as for RMC PDSCH in the
the active BWP active BWP

Power Level

Same as for RMC PDCCH

Same as for RMC PDSCH

NOTE 1: All unused REs in the active CORESETS appointed by the search spaces in use.
NOTE 2: Unused available REs refer to REs in PRBs not allocated for any physical channels, CORESETSs,
synchronization signals or reference signals in channel bandwidth.
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A.5.2.1 OCNG TDD pattern 1: Generic OCNG TDD Pattern for all unused

REs
Table A.5.2.1-1: OP.1 TDD: Generic OCNG TDD Pattern for all unused REs
OCNG Appliance Control Region Data Region
OCNG Parameters (CORESET)
Resources allocated All unused REs (Note 1) All unused REs (Note 2)
Structure PDCCH PDSCH
Content Uncorrelated pseudo random Uncorrelated pseudo random QPSK

QPSK modulated data

modulated data

Transmission scheme for multiple
antennas ports transmission

Single Tx port transmission

Spatial multiplexing using any
precoding matrix with dimensions
same as the precoding matrix for

PDSCH
Subcarrier Spacing Same as for RMC PDCCH in Same as for RMC PDSCH in the
the active BWP active BWP

Power Level

Same as for RMC PDCCH

Same as for RMC PDSCH

NOTE 1: All unused REs in the active CORESETS appointed by the search spaces in use.
NOTE 2: Unused available REs refer to REs in PRBs not allocated for any physical channels, CORESETSs,
synchronization signals or reference signals in channel bandwidth.
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Annex B (normative):
Propagation conditions

B.1  Static propagation condition

B.1.1 UE Receiver with 2Rx

For 1 port transmission the channel matrix is defined in the frequency domain by:
H=|"]|.
1
For 2 port transmission the channel matrix is defined in the frequency domain by:
1
H = [ j ] .
1 -]
For 4 port transmission the channel matrix is defined in the frequency domain by:
11 i i
T
11— -]

For 8 port transmission the channel matrix is defined in the frequency domain by:
11110 i i i
H= A
1111-j -] -] -]

B.1.2 UE Receiver with 4Rx

For 1 port transmission the channel matrix is defined in the frequency domain by:
1
1
H=
1
1 .

For 2 port transmission the channel matrix is defined in the frequency domain by:

1]
L
H=|" !
1
1 -j)

For 4 port transmission the channel matrix is defined in the frequency domain by:

1 1 i i
1 1 —-j —j
H = b
1 -1 53 —j
1 -1 —-j
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For 8 port transmission the channel matrix is defined in the frequency domain by:
11 1 1 ] j ]

11 1 1 - -] =] -]

H = b

11 -1 -1 | -1 -]

11 -1-1-j -] ] ]

B.2  Multi-path fading propagation conditions

The multipath propagation conditions consist of severa parts:

- A delay profilein the form of a"tapped delay-line", characterized by a number of taps at fixed positions on a
sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay
spanned by the taps.

- A combination of channel model parameters that include the Delay profile and the Doppler spectrum that is
characterized by aclassical spectrum shape and a maximum Doppler frequency.

- Different models are used for FR1 (below 6 GHz) and FR2 (above 6 GHz).

B.2.1 Delay profiles

The delay profiles are smplified from the TR 38.901 TDL models. The simplification steps are shown below for
information. These steps are only used when new delay profiles are created. Otherwise, the delay profiles specified in
clauses B.2.1.1 and B.2.1.2 can be used as such.

Step 1: Usethe original TDL model from TR38.901.
Step 2: Re-order the taps in ascending delays
Step 3: Perform delay scaling according to the procedure described in subclause 7.7.3in TR 38.901 [15].

Step 4: Apply the quantization to the delay resolution 5 ns. Thisis done simply by rounding the tap delaysto the
nearest multiple of the delay resolution.

Step 5: If multiple taps are rounded to the same delay bin, merge them by calculating their linear power sum.
Step 6: If there are more than 12 tapsin the quantized model, merge the taps as follows:
- Find the weakest tap from all taps (both merged and unmerged taps are considered)

- If there are two or more taps having the same value and are the weakest, select the tap with the smallest
delay as the weakest tap.

- When the weakest tap isthe first delay tap, merge taps as follows:

- Update the power of the first delay tap as the linear power sum of the weakest tap and the second delay
tap.

- Remove the second delay tap.

- When the weakest tap is the last delay tap, merge taps as follows:
- Update the power of the last delay tap as the linear power sum of the second-to-last tap and the last tap.
- Remove the second-to-last tap.

- Otherwise

- For each side of the weakest tap, identify the neighbour tap that has the smaller delay difference to the
weakest tap.
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- When the delay difference between the weakest tap and the identified neighbour tap on one side
equals the delay difference between the weakest tap and the identified neighbour tap on the other side.
- Select the neighbour tap that is weaker in power for merging.
- Otherwise, select the neighbour tap that has smaller delay difference for merging.

- Tomerge, the power of the merged tap is the linear sum of the power of the weakest tap and the selected
tap.

- When the selected tap isthe first tap, the location of the merged tap is the location of the first tap. The
weakest tap is removed.

- When the selected tap is the last tap, the location of the merged tap is the location of the last tap. The
weakest tap is removed.

- Otherwise, the location of the merged tap is based on the average delay of the weakest tap and selected
tap. If the average delay is on the sampling grid, the location of the merged tap is the average delay.
Merge two parallel taps with different delays (average delay, sum power) starting from the weakest ones.
Otherwise, the location of the merged tap is rounded towards the direction of the selected tap (e.g. 10 ns
& 20ns—> 15ns, 10 ns& 25 ns > 20 ns, if 25 ns had higher or equal power; 15 ns, if 10 ns had higher
power). The weakest tap and the selected tap are removed.

- Repeat step 6 until the final number of tapsis 12.
Step 7: Round the amplitudes of taps to one decimal (e.g. -8.78 dB - -8.8 dB)

Step 8: If the delay spread has dightly changed due to the tap merge, adjust the final delay spread by increasing or
decreasing the power of the last tap so that the delay spread is corrected.

Step 9: Re-normalize tap powers such that the strongest tap is at 0dB.

NOTE 1: Some values of the delay profile created by the simplification steps may differ from the valuesin tables
B.2.1.1-2,B.2.1.1-3,B.2.1.1-4, B.2.1.2-2, and B.2.1.1-3 for the corresponding model.

NOTE 2: For Step 5 and Step 6, the power values are expressed in the linear domain using 6 digits of precision.
The operations are in the linear domain.

B.2.1.1 Delay profiles for FR1

The delay profiles for FR1 are selected to be representative of low, medium and high delay spread environment. The
resulting model parameters are specified in B.2.1.1-1 and the tapped delay line models are specified in Tables B.2.1.1-2
~TableB.2.1.1-4.

Table B.2.1.1-1: Delay profiles for NR channel models

Model Number of Delay spread Maximum excess Delay resolution
channel taps (r.m.s.) tap delay (span)
TDLA30 12 30 ns 290 ns 5ns
TDLB100 12 100 ns 480 ns 5ns
TDLC300 12 300 ns 2595 ns 5ns
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Table B.2.1.1-2: TDLA30 (DS = 30 ns)

Tap # | Delay [ns] | Power [dB] | Fading distribution

1 0 -15.5 Rayleigh
2 10 0 Rayleigh
3 15 -5.1 Rayleigh
4 20 -5.1 Rayleigh
5 25 -9.6 Rayleigh
6 50 -8.2 Rayleigh
7 65 -13.1 Rayleigh
8 75 -11.5 Rayleigh
9 105 -11.0 Rayleigh
10 135 -16.2 Rayleigh
11 150 -16.6 Rayleigh
12 290 -26.2 Rayleigh

Table B.2.1.1-3: TDLB100 (DS = 100ns)

Tap # | Delay [ns] | Power [dB] |Fading distribution
1 0 0 Rayleigh
2 10 -2.2 Rayleigh
3 20 -0.6 Rayleigh
4 30 -0.6 Rayleigh
5 35 -0.3 Rayleigh
6 45 -1.2 Rayleigh
7 55 -5.9 Rayleigh
8 120 -2.2 Rayleigh
9 170 -0.8 Rayleigh
10 245 -6.3 Rayleigh
11 330 -7.5 Rayleigh
12 480 -7.1 Rayleigh

Table B.2.1.1-4: TDLC300 (DS = 300 ns)

Tap # | Delay [ns] | Power [dB] | Fading distribution
1 0 -6.9 Rayleigh
2 65 0 Rayleigh
3 70 -7.7 Rayleigh
4 190 -2.5 Rayleigh
5 195 -2.4 Rayleigh
6 200 -9.9 Rayleigh
7 240 -8.0 Rayleigh
8 325 -6.6 Rayleigh
9 520 -7.1 Rayleigh
10 1045 -13.0 Rayleigh
11 1510 -14.2 Rayleigh
12 2595 -16.0 Rayleigh

B.2.1.2 Delay profiles for FR2
The delay profiles for FR2 are specified in clause B.2.1.2-1 and the tapped delay line models are specified in Tables

B.2.1.2-2.
Table B.2.1.2-1: Delay profiles for NR channel models
Model Number of Delay spread Maximum excess Delay resolution
channel taps (r.m.s.) tap delay (span)
TDLA30 12 30 ns 290 ns 5ns
TDLC60 12 60 ns 520 ns 5ns
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Table B.2.1.2-2: TDLA30 (DS =30 ns)

Tap # | Delay [ns] | Power [dB] | Fading distribution

1 0 -15.5 Rayleigh
2 10 0 Rayleigh
3 15 -5.1 Rayleigh
4 20 -5.1 Rayleigh
5 25 -9.6 Rayleigh
6 50 -8.2 Rayleigh
7 65 -13.1 Rayleigh
8 75 -11.5 Rayleigh
9 105 -11.0 Rayleigh
10 135 -16.2 Rayleigh
11 150 -16.6 Rayleigh
12 290 -26.2 Rayleigh

Table B.2.1.2-3: TDLC60 (DS = 60 ns)

Tap # | Delay [ns] | Power [dB] | Fading distribution
1 0 -7.8 Rayleigh
2 15 -0.3 Rayleigh
3 40 0 Rayleigh
4 50 -8.9 Rayleigh
5 55 -14.5 Rayleigh
6 75 -8.5 Rayleigh
7 80 -10.2 Rayleigh
8 130 -12.1 Rayleigh
9 210 -13.9 Rayleigh
10 300 -15.2 Rayleigh
11 360 -16.9 Rayleigh
12 520 -19.4 Rayleigh

B.2.2 Combinations of channel model parameters

The propagation conditions used for the performance measurements in multi-path fading environment are indicated as a
combination of a channel model name and a maximum Doppler frequency, i.e. TDLA<DS>-<Doppler>, TDLB<DS>-
<Doppler> or TDLC<DS>-<Doppler> where '<DS>' indicates the desired delay spread and '<Doppler>' indicates the
maximum Doppler frequency (Hz).

Table B.2.2-1 and Table B.2.2-2 show the propagation conditions that are used for the performance measurementsin
multi-path fading environment for low, medium and high Doppler frequencies for FR1 and FR2, respectively.

Table B.2.2-1: Channel model parameters for FR1

Combination name Model Maximum Doppler
frequency
TDLA30-5 TDLA30 5 Hz
TDLA30-10 TDLA30 10 Hz
TDLB100-400 TDLB100 400 Hz
TDLC300-100 TDLC300 100 Hz

Table B.2.2-2: Channel model parameters for FR2

Combination name Model Maximum Doppler
frequency
TDLA30-35 TDLA30 35Hz
TDLA30-75 TDLA30 75 Hz
TDLA30-300 TDLA30 300 Hz
TDLC60-300 TDLC60 300 Hz
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B.2.3 MIMO Channel Correlation Matrices

The MIMO channel correlation matrices defined in clause B.2.3 apply for the antenna configuration using uniform
linear arrays at both gNB and UE and for the antenna configuration using cross polarized antennas.

B.2.3.1 MIMO Correlation Matrices using Uniform Linear Array (ULA)

The MIMO channel correlation matrices defined in clause B.2.3.1 apply for the antenna configuration using uniform
linear array (ULA) at both gNB and UE.

B.2.3.1.1 Definition of MIMO Correlation Matrices
Table B.2.3.1.1-1 defines the correlation matrix for the gNB.

Table B.2.3.1.1-1: gNB correlation matrix

One antenna Two antennas Four antennas

1 a% a% o

1 o o 1 a o
gNB Correlation Rye =1 Rive = o 1 Rove = a1 o

Table B.2.3.1.1-2 defines the correlation matrix for the UE:

Table B.2.3.1.1-2 UE correlation matrix

One antenna Two antennas Four antennas
1 5% 5% p
1 % % 5%
UE Correlation Roe =1 Re=| . h Ry = ﬁ4 x 1 . BB
po1 5% g% 1 gt

AN

Table B.2.3.1.1-3 defines the channel spatial correlation matrix R, . The parameters, o and g in Table B.2.3.1-3
defines the spatial correlation between the antennas at the gNB and UE.
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relation matrices

17
1x2 case Rspat =Re= ﬂ* 1
1 g0 R
% Yo pk
e |8 1 B g
1x4 case RSpat R ﬂ% ﬂ%* 1* ﬁ%
pope o
l «o
2x1 case Rq)at:RgNB: o 1
1 B o off
l o 1 p i 1 of «o
2x2 case RSPar:RgNB®RJE={a* Jé{ﬁ* 1}= ¢ of 1§
o0fF o B 1
1 b e g
B 1« g% 1 e pe
2x4 case RSPSI_RQNB®RJE_|:C[ 1 }’9 /3%* /3%* . /3%
g BT B 2
I 1 a% a% o |
3 3 0{%’* 1 0{% 0{%
4x1 case anat_RgNB— a% a%; L a%)
3 o oF 1 |
i 1 a% 0(% 0(_
Roa = Ry ®R;—a%* oot @{1 'B}
4x2 case at NB E a% a%; L a% ﬂ 1
Lo o dF 1 |
1 ob g 1 ph ope g
_ R, o 1 o o ® ﬂ%* 1 ,5%’ ﬂ%
4x4 case RspaI_RgNB E~ a%' 0/9' L a% ﬂ%* Ig}/g* . ﬂ%
s o dF 1 g BT BT 1

For cases with more antennas at either gNB or UE or both, the channel spatial correlation matrix can still be expressed

as the Kronecker product of Rz and R,¢ accordingto R, =R\ ® Rj¢-
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B.2.3.1.2 MIMO Correlation Matrices at High, Medium and Low Level

The a and g for different correlation types are givenin Table B.2.3.1.2-1.

Table B.2.3.1.2-1: The a and g parameters for ULA MIMO correlation matrices

Correlation Model a B
Low correlation 0 0
Medium 0.3 0.9
Correlation
Medium 0.3 0.3874
Correlation A
High Correlation 0.9 0.9

The correlation matrices for high, medium, medium A and low correlation are defined in Tables B.2.3.1.2-2, B.2.3.1.2-

3,B.2.3.1.2-4 and B.2.3.1.2-5 as below.

Thevaluesin Table B.2.3.1.2-2 have been adjusted for the 4x2 and 4x4 high correlation cases to insure the correlation
matrix is positive semi-definite after round-off to 4 digit precision. Thisis done using the equation:

Riigh :[Rspat +al,]/(1+a)

Where the value "a" is ascaling factor such that the smallest value is used to obtain a positive semi-definite result. For
the 4x2 high correlation case, a=0.00010. For the 4x4 high correlation case, a=0.00012.

The same method is used to adjust the 2x4 and 4x4 medium correlation matrix in Table B.2.3.1.2-3 to insure the
correlation matrix is positive semi-definite after round-off to 4 digit precision with a = 0.00010 and a = 0.00012.
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Table B.2.3.1.2-2: MIMO correlation matrices for high correlation

(109
1x2 case Righ = 091
(109
2x1 case Reigh = 091
1 09 0.90.81
3 09 1 08109
2x2 case Righ = 09081 1 09
08109 09 1

1.0000 0.8999 0.9883 0.8894 0.9542 0.8587 0.8999 0.8099]
0.8999 1.0000 0.8894 0.9883 0.8587 0.9542 0.8099 0.8999
0.9883 0.8894 1.0000 0.8999 0.9883 0.8894 0.9542 0.8587
| 0.8894 09883 0.8999 1.0000 0.8894 0.9883 0.8587 0.9542
4x2 case Roion = 0.9542 0.8587 0.9883 0.8894 1.0000 0.8999 0.9883 0.8894
0.8587 0.9542 0.8894 0.9883 0.8999 1.0000 0.8894 0.9883
0.8999 0.8099 0.9542 0.8587 0.9883 0.8894 1.0000 0.8999
0.8099 0.8999 0.8587 0.9542 0.8894 0.9883 0.8999 1.0000]

[ 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587 0.8999 0.8894 0.8587 0.8094
0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9105 0.8894 0.8999 0.8894 0.8587
0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.9430 0.8587 0.8894 0.8999 0.8894
0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541 0.8099 0.8587 0.8894 0.8999
0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894 0.9541 0.9430 0.9105 0.8587
0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.9430 0.9430 0.9541 0.9430 0.9103
0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767 0.9105 0.9430 0.9541 0.943(

| 0.88940.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9882 0.8587 0.9105 0.9430 0.9541

4x4 case Rion= 0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999 0.9882 0.9767 0.9430 0.8894

0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541 0.9767 0.9882 0.9767 0.943(

0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9882 0.9430 0.9767 0.9882 0.9767

0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.0000 0.8894 0.9430 0.9767 0.9887

0.8999 0.8894 0.8587 0.8099 0.9541 0.9430 0.9105 0.8587 0.9882 0.9767 0.9430 0.8894 1.0000 0.9882 0.9541 0.8999

0.8894 0.8999 0.8894 0.8587 0.9430 0.9541 0.9430 0.9105 0.9767 0.9882 0.9767 0.9430 0.9882 1.0000 0.9882 0.9541

0.8587 0.8894 0.8999 0.8894 0.9105 0.9430 0.9541 0.9430 0.9430 0.9767 0.9882 0.9767 0.9541 0.9882 1.0000 0.9887

| 0.8099 0.8587 0.8894 0.8999 0.8587 0.9105 0.9430 0.9541 0.8894 0.9430 0.9767 0.9882 0.8999 0.9541 0.9882 1.000(
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Table B.2.3.1.2-3: MIMO correlation matrices for medium correlation

1x2

case N/A
CZaXSle N/A
1 09 030.27
%2 R, = 09 1 02703
case 03027 1 09
027 03 09 1

1.0000 0.9882 0.9541 0.8999 0.3000 0.2965 0.2862 0.2700

0.9882 1.0000 0.9882 0.9541 0.2965 0.3000 0.2965 0.2862

0.9541 0.9882 1.0000 0.9882 0.2862 0.2965 0.3000 0.2965
2x4 0.8999 0.9541 0.9882 1.0000 0.2700 0.2862 0.2965 0.3000
case Riedium =

0.3000 0.2965 0.2862 0.2700 1.0000 0.9882 0.9541 0.8999
0.2965 0.3000 0.2965 0.2862 0.9882 1.0000 0.9882 0.9541
0.2862 0.2965 0.3000 0.2965 0.9541 0.9882 1.0000 0.9882
0.2700 0.2862 0.2965 0.3000 0.8999 0.9541 0.9882 1.0000

1.0000 0.9000 0.8748 0.7873 0.5856 0.5271 0.3000 0.2700
0.9000 1.0000 0.7873 0.8748 0.5271 0.5856 0.2700 0.3000
0.8748 0.7873 1.0000 0.9000 0.8748 0.7873 0.5856 0.5271
x> R i = 0.7873 0.8748 0.9000 1.0000 0.7873 0.8748 0.5271 0.5856
case 0.5856 0.5271 0.8748 0.7873 1.0000 0.9000 0.8748 0.7873
0.5271 0.5856 0.7873 0.8748 0.9000 1.0000 0.7873 0.8748
0.3000 0.2700 0.5856 0.5271 0.8748 0.7873 1.0000 0.9000
0.2700 0.3000 0.5271 0.5856 0.7873 0.8748 0.9000 1.0000

1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872 0.5855 0.5787 0.5588 0.5270 0.3000 0.2965 0.2862 0.2700
0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347 0.5787 0.5855 0.5787 0.5588 0.2965 0.3000 0.2965 0.2862
0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645 0.5588 0.5787 0.5855 0.5787 0.2862 0.2965 0.3000 0.2965
0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747 0.5270 0.5588 0.5787 0.5855 0.2700 0.2862 0.2965 0.3000
0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872 0.5855 0.5787 0.5588 0.5270
0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347 0.5787 0.5855 0.5787 0.5588
0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645 0.5588 0.5787 0.5855 0.5787
0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747 0.5270 0.5588 0.5787 0.5855
C4aXS4e Rnediun™ 0.5855 0.5787 0.5588 0.5270 0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999 0.8747 0.8645 0.8347 0.7872

0.5787 0.5855 0.5787 0.5588 0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541 0.8645 0.8747 0.8645 0.8347
0.5588 0.5787 0.5855 0.5787 0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882 0.8347 0.8645 0.8747 0.8645
0.5270 0.5588 0.5787 0.5855 0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000 0.7872 0.8347 0.8645 0.8747
0.3000 0.2965 0.2862 0.2700 0.5855 0.5787 0.5588 0.5270 0.8747 0.8645 0.8347 0.7872 1.0000 0.9882 0.9541 0.8999
0.2965 0.3000 0.2965 0.2862 0.5787 0.5855 0.5787 0.5588 0.8645 0.8747 0.8645 0.8347 0.9882 1.0000 0.9882 0.9541
0.2862 0.2965 0.3000 0.2965 0.5588 0.5787 0.5855 0.5787 0.8347 0.8645 0.8747 0.8645 0.9541 0.9882 1.0000 0.9882
0.2700 0.2862 0.2965 0.3000 0.5270 0.5588 0.5787 0.5855 0.7872 0.8347 0.8645 0.8747 0.8999 0.9541 0.9882 1.0000
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Table B.2.3.1.2-4: MIMO correlation matrices for medium correlation A

2x4
case

Rn'ediumA =

1.0000
0.9000
0.6561
0.3874
0.3000
0.2700
0.1968
0.1162

0.9000
1.0000
0.9000
0.6561
0.2700
0.3000
0.2700
0.1968

0.6561
0.9000
1.0000
0.9000
0.1968
0.2700
0.3000
0.2700

0.3874
0.6561
0.9000
1.0000
0.1162
0.1968
0.2700
0.3000

0.3000
0.2700
0.1968
0.1162
1.0000
0.9000
0.6561
0.3874

0.2700
0.3000
0.2700
0.1968
0.9000
1.0000
0.9000
0.6561

0.1968
0.2700
0.3000
0.2700
0.6561
0.9000
1.0000
0.9000

0.1162
0.1968
0.2700
0.3000
0.3874
0.6561
0.9000
1.0000

4x4
case

0.9000
0.6561
0.3874
0.8748
0.7873
0.5739
0.3389
0.5856
0.5270
0.3842
0.2269
0.3000
0.2700
0.1968
0.1162

Regium A =

1.0000
0.9000
0.6561
0.7873
0.8748
0.7873
0.5739
0.5270
0.5856
0.5270
0.3842
0.2700
0.3000
0.2700
0.1968

0.9000
1.0000
0.9000
0.5739
0.7873
0.8748
0.7873
0.3842
0.5270
0.5856
0.5270
0.1968
0.2700
0.3000
0.2700

0.6561
0.9000
1.0000
0.3389
0.5739
0.7873
0.8748
0.2269
0.3842
0.5270
0.5856
0.1162
0.1968
0.2700
0.3000

0.8748
0.7873
0.5739
0.9000
1.0000
0.9000
0.6561
0.7873
0.8748
0.7873
0.5739
0.5270
0.5856
0.5270
0.3842

0.7873
0.8748
0.7873
0.6561
0.9000
1.0000
0.9000
0.5739
0.7873
0.8748
0.7873
0.3842
0.5270
0.5856
0.5270

0.5739 0.5270
0.7873 0.3842
0.8748 0.2269
0.3874 0.8748
0.6561 0.7873
0.9000 0.5739
1.0000 0.3389
0.3389 1.0000
0.5739 0.9000
0.7873 0.6561
0.8748 0.3874
0.2269 0.8748
0.3842 0.7873
0.5270 0.5739
0.5856 0.3389

0.5856
0.5270
0.3842
0.7873
0.8748
0.7873
0.5739
0.9000
1.0000
0.9000
0.6561
0.7873
0.8748
0.7873
0.5739

0.5270
0.5856
0.5270
0.5739
0.7873
0.8748
0.7873
0.6561
0.9000
1.0000
0.9000
0.5739
0.7873
0.8748
0.7873

0.3842
0.5270
0.5856
0.3389
0.5739
0.7873
0.8748
0.3874
0.6561
0.9000
1.0000
0.3389
0.5739
0.7873
0.8748

0.2700
0.1968
0.1162
0.5856
0.5270
0.3842
0.2269
0.8748
0.7873
0.5739
0.3389
1.0000
0.9000
0.6561
0.3874

0.3000
0.2700
0.1968
0.5270
0.5856
0.5270
0.3842
0.7873
0.8748
0.7873
0.5739
0.9000
1.0000 0.9000
0.9000 1.0000
0.6561 0.9000

0.2700
0.3000
0.2700
0.3842
0.5270
0.5856
0.5270
0.5739
0.7873
0.8748
0.7873
0.6561

1.0000 0.9000 0.6561 0.3874 0.8748 0.7873 0.5739 0.3389 0.5856 0.5270 0.3842 0.2269 0.3000 0.2700 0.1968 0.1162
0.7873
0.5739
0.3389
1.0000
0.9000
0.6561
0.3874
0.8748
0.7873
0.5739
0.3389
0.5856
0.5270
0.3842
0.2269

0.1968
0.2700
0.3000
0.2269
0.3842
0.5270
0.5856
0.3389
0.5739
0.7873
0.8748
0.3874
0.6561
0.9000
1.0000

Table B.2.3.1.2-5: MIMO correlation matrices for low correlation

1x2 case Row =12
1x4 case Row =12
2x1 case Row =12
2x2 case Row =14
2x4 case Row =g
4x1 case Row =4
4x2 case Row =g
4x4 case Row =16

In Table B.2.3.1.2-5, lqis the dxd identity matrix.

B.2.3.2 MIMO Correlation Matrices using Cross Polarized Antennas (X-pol)

The MIMO channel correlation matrices defined in clause B.2.3.2 apply for the antenna configuration using cross
polarized (XP/X-pol) antennas at both gNB and UE. The cross-polarized antenna elements with +/-45 degrees
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polarization slant angles are deployed at gNB and cross-polarized antenna el ements with +90/0 degrees polarization
dant angles are deployed at UE.

For the 2D cross-polarized antenna array at eNodeB, the N antennas are indexed by (Nl, N,, P), and total number of
antennasis N=P- N, -N,, where

- N, isthe number of antenna elementsin first dimension with same polarization,
- N, isthe number of antenna elementsin second dimension with same polarization, and

- P isthe number of polarization groups.
For the 2D cross-polarized antennas at gNB, the N antennas are labelled such that antennas shall be in increasing order
of the second dimension firstly, then the first dimension, and finally the polarization group. For a specific antenna

element at p-th polarization, n:-th row, and nx-th column within the 2D antenna array, the following index number is
used for antenna labelling:

Index(p,n;,n,)=p-N,-N,+n,-N, +n, +1 p=0% n =0,---,N,-% n,=0,---,N, -1

where N is the number of transmit antennas, p is the polarization group index, n; is the row index, and n. is the column
index of the antenna element.

For the linear (single dimension, 1D) cross-polarized antenna, the N antennas are labelled following the above egquations
with No=1.

B.2.3.2.1 Definition of MIMO Correlation Matrices using cross polarized antennas

For the channel spatial correlation matrix, the following is used:

Rpx =P(Rps ®T®R, ) P’
where

- R,c isthespatia correlation matrix at the UE with same polarization,
- RgNB isthe spatial correlation matrix at the gNB with same polarization,

- T" isapolarization correlation matrix, and

(o) denotes tran
. SPOSE.
The matrix Tisdefined as:
1 0 -y O
0 1 O
I'= Y
-y 0 1 O
0 vy 1

A permutation matrix P elements are defined as:

1 for a=(j—Nr+i and b=2(j-1Nr+i, i=1---,Nr,j=21---Nt/2
P(ab)=41 for a=(j—1Nr+i and b=2(j—Nt/2)Nr —Nr+i, i=2---,Nr,j=Nt/2+1---,Nt-
0 otherwise

where Nt and Nr isthe number of transmitter and receiver respectively. Thisis used to map the spatial correlation
coefficients in accordance with the antenna element labelling system described in clause B.2.3.2.

For the 2D cross-polarized antenna array at gNB, the spatial correlation matrix at the gNB is further expressed as
following for 2D cross-polarized antenna array at gNB:
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RgNB = RgNB_Dim,l ® RgNB_Dim,z
where

- Rine_ bima isthe correlation matrix of antenna elementsin first dimension with same polarization, and
- Rye_pim2 1S the correlation matrix of antenna elements in second dimension with same polarization.

For the 2D cross polarized antenna array at gNB side, the spatial correlation matricesin one direction of antenna array
are asfollows:

For 1 antenna element with the same polarization in one direction,

RgNB_Dim,i =1.

For 2 antenna el ements with the same polarization in one direction,

1 o
RgNB_Dim,i_ ai* 1 '

For 3 antenna el ements with the same polarization in one direction,

1 a* g
RgNBfDim,i = Oti%* 1 O(i%1
o o 1
- For 4 antenna elements with the same polarization in one direction,
4,
1 04% 045 o
. 4,
a%’ 1 a.%’ oq@

_ i i
RgNB_Dlm,l a %* }/*

O

R

=

K
S

* L7 "
o o a1

wheretheindex i = 1,2 stands for first dimension and second dimension respectively.

For the 1D cross-polarized antenna array at gNB, the matrix of RgNB is determined by follow the equations for 2D cross-

polarized antenna array and letting R

gNB_Dim,2 =l1e

RgNB = RgNB_Dim,l
The spatial correlation matrices at UE side are asfollows:

- For 1 antenna element with the same polarization,

Re =1.

- F For 2 antenna elements with the same polarization,

[t B
el )

B.2.3.2.2 MIMO Correlation Matrices using cross polarized antennas

The values for parameters «,  and y for the cross polarized antenna models are given in Table B.2.3.2.2-1.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 268 ETSI TS 138 521-4 V15.1.0 (2019-07)

Table B.2.3.2.2-1: The a and p parameters for cross-polarized MIMO correlation matrices

Correlation Model o w B ¥
Medium Correlation A 0.3 N/A 0.6 0.2
High Correlation 0.9 0.9 0.9 0.3

NOTE 1: Value of a1 applies when more than one pair of cross-polarized antenna
elements in first dimension at gNB side.

NOTE 2: Value of a2 applies when more than one pair of cross-polarized antenna
elements in second dimension at gNB side.

NOTE 3: Value of 8 applies when more than one pair of cross-polarized antenna
elements at UE side.

For the 1D cross polarized antenna array at gNB side, the correlation matrices for high spatial correlation and medium

correlation A are defined in Table B.2.3.2.2-2 and Table B.2.3.2.2-3 as bel ow.

The valuesin Table B.2.3.2.2-2 have been adjusted to insure the correlation matrix is positive semi-definite after round-

off to 4 digit precision. Thisis done using the equation:

Rhigh :[Rspat +a| n]/(1+ a) or RmediumA:[Rspat +a‘|n]/(1+ a)

Where the value "a" is ascaling factor such that the smallest value is used to obtain a positive semi-definite result. For

the 8x2 high spatial correlation case, a=0.00010.

Table B.2.3.2.2-2: MIMO correlation matrices for high spatial correlation

1.0000 0.0000 0.9000 0.0000 -0.3000 0.0000 -0.2700 0.0000 |
0.0000 1.0000 0.0000 0.9000 0.0000 0.3000 0.0000 0.2700
0.9000 0.0000 1.0000 0.0000 -0.2700 0.0000 -0.3000 0.0000
0.0000 0.9000 0.0000 1.0000 0.0000 0.2700 0.0000 0.3000
4x2 case Rion = -0.3000 0.0000 -0.2700 0.0000 1.0000 0.0000 0.9000 0.0000
0.0000 0.3000 0.0000 0.2700 0.0000 1.0000 0.0000 0.9000
-0.2700 0.0000 -0.3000 0.0000 0.9000 0.0000 1.0000 0.0000

0.0000 0.2700 0.0000 0.3000 0.0000 0.9000 0.0000 1.0000 |

00000 10000 00000 09883 00000 09542 00000 08999 00000 03000 00000 02965 00000 02862
00000 09883 00000 10000 00000 09883 00000 09542 00000 02965 0.0000 03000 00000 0.2965
00000 09542 00000 09883 00000 10000 00000 09883 00000 02862 00000 02965 00000 0.3000

| 00000 0839 00000 0942 00000 09833 00000 10000 00000 02700 00000 02862 00000 02966
8x2 case Run= -03000 00000 02965 00000 02862 0.0000 02700 0.0000 10000 00000 0.9883 00000 09542 0.0000
00000 03000 00000 02965 00000 02862 00000 02700 00000 10000 00000 09883 00000 0942
02966 00000 -0.3000 00000 02965 0.0000 -0.2862 00000 09833 00000 1.0000 00000 09883 0.0000
00000 02065 00000 03000 00000 02965 00000 02862 00000 09883 00000 10000 00000 0.9883
02862 00000 02965 00000 03000 0.0000 -0.2965 00000 0942 00000 09883 00000 10000 0.0000
00000 02862 00000 02965 00000 03000 00000 02965 00000 09542 00000 09883 00000 1.0000
02700 00000 -0.2862 00000 02965 0.0000 -0.3000 00000 0899 00000 09542 00000 09883 0.0000
00000 02700 00000 02862 00000 02965 00000 03000 00000 08999 00000 0942 00000 09883

10000 00000 09883 00000 09542 00000 08999 00000 -03000 00000 -0.2965 00000 -0.2862 0.0000 -0.2700

0.0000

09883 00000 10000 00000 09883 00000 09542 00000 -0.2965 00000 -0.3000 00000 -0.2965 00000 -0.2862

0.0000

09542 00000 09883 00000 10000 00000 09883 00000 -0.2862 00000 -0.2965 00000 -0.3000 00000 -0.2965

0.0000

08999 00000 0942 00000 09883 00000 10000 00000 -0.2700 00000 -0.2862 00000 -0.2965 00000 -0.3000

0.0000
0.899
0.0000
09542
0.0000
0.9883
0.0000
1.0000
0.0000

0.0000 |
02700
0.0000
0282
0.0000
02965
0.0000
03000
0.0000
0.89%9
0.0000
09542
0.0000
09883
0.0000
10000 |
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B.2.3.2.3 Beam steering approach

For the 2D cross-polarized antenna array at gNB, given the channel spatial correlation matrix in clauses B.2.3.2.1 and
B.2.3.2.2, the corresponding random channel matrix H can be calculated. The signal model for the k-th slot is denoted
as:

y= HDQHJ,k 2\/Vx+ n

And the steering matrix is further expressed as following:

10
ng,lvgk,z = |:O 1:| ® (Dﬁk‘l (Nl) ® ng‘z (Nz))

Where:
- Histhe NrxNt channel matrix per subcarrier.
- D is the steering matrix,

Hk,l’gk,Z

- D,, . (N,) isthe steering matrix in first dimension with same polarization,
- D,, , (N,) isthe steering matrix in second dimension with same polarization,

- N, isthe number of antenna elementsin first dimension with same polarization,
- N, isthe number of antenna elementsin second dimension with same polarization,
- For antenna array with only one direction, number of antenna element in second direction N,equals 1.
For 1 antenna element with the same polarization in one direction,
D,,, @®=1

For 2 antenna elements with the same polarization in one direction,

1 0
D,, @ {O ejwki]

For 3 antenna elements with the same polarization in one direction,

1 0 0
D, ®=l0 &% 0
0 0 &%

For 4 antenna elements with the same polarization in one direction,

1 0 0 0
D, (4)= 0 e 0 0
0 0 % o0
0 0 0 e

where theindex i =1,2 stands for first dimension and second dimension respectively.
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- ,; controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe
is denoted by §,; =6, +A8-k, where g, is the random start value with the uniform distribution, i.e. ,; € [0.27], Agis

the step of phase variation, which is defined in Table B.2.3B.4-1, and k is the linear increment of 2* for every slot
throughout the simulation, theindex i =1,2 stands for first dimension and second dimension respectively.

- W isthe precoding matrix for Nt transmission antennas,

- yisthereceived signal, x is the transmitted signal, and n is AWGN.
- 4 corresponds to subcarrier spacing configuration, Af = 2#.15[kHz]
For the 1D cross-polarized antenna array at gNB, the corresponding random channel matrix H can be calculated by

letting N>=1, i.e.
10
DHM = 01 ®D9“(N1)

Table B.2.3.4-1: The step of phase variation

Variation Step Value (rad/ms)
A9 1.2566x10°

B.2.4 Two-tap propagation conditions for CQI tests
For Channel Quality Indication (CQI) tests, the following additional multi-path profileis used:
h(t,7) = 6(7) + aexp(—i2af ,t)o(r — 7,)

in continuoustime(t, z) representation, with 7z, the delay, a constant value of a and f , the Doppler frequency. The
same h(t,7) is used to describe the fading channel between every pair of Tx and Rx.

B.3  High Speed Train Scenario

FFS

B.4 Beamforming Model

B.4.1 Generic beamforming model

The transmission on antenna port(s) p = py, o + 1,.-.,p + N, — 1 isdefined by using a precoder matrix W (i) of
Size Nynr X Ny, Where Nyyr is the number of physical transmit antenna elements configured per test, N, is the number

of portsfor areference signal or physical channel configured per test, and p, isthe first port for that reference signal or
physical channel as defined in section 7.3 and 7.4 in TS 38.211 [9]. This precoder takes as an input a block of signals

T
for antenna port(s) p = po, Po + 1,--.,pp + N, — 1,y (i) = [y (i) y®o+V (i) ... yPo+¥e=1)(p)]

i=01...,M ;pmb -1, with M ;"mb being the number of modulation symbols per antenna port including the reference

: : @7y = [y @y @ Want-D ] -
signal symbols, and generates ablock of signalsy,, (i) = |¥,; (©) ¥ (D) - Yy (i)| theelements of which

are to be mapped onto the frequency-time index pair (k, I ) as per the test configuration but transmitted on different
physical antenna elements:
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WO@) = w Dy P @)

The precoder matrix W (i) is specific to the test case configuration.

The transimison on PT-RS antenna port is associated (using same precoder) with the lowest indexed DM-RS antenna
port among the DM-RS antenna ports assigned for the PDSCH.

The physical antenna elements are identified by indices | = 0,1,..., N 5,y —1, where N 5 isthe number of physical
antenna elements configured per test.

Modulation symbols &, , for CSI-RS resources which configured for tracking with one port are directly mapped to first
physical antenna element.

Modulation symbols &, , for CSI-RS resources which configured for beam refinement with one port are directly
mapped to first physical antenna element.

Modulation symbols aﬁ’ﬁ’) for NZP CSI-RS which configured for CSI acquisition with

pe {Pys Py + L.y Py + Neg —1} are mapped to the physical antennaindex j = p— p, where N g isthe
number of NZP CSI-RS ports configured per test.
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Annex C (normative):

Downlink physical channels

C.0

Downlink signal levels

Downlink power settings to be configured for connection setup has been defined in this clause covering both FR1 and

FR2.

C.0.1 FR1 Downlink Signal Levels (Conducted)

The downlink power settingsin Table C.0.1-1 is used for FR1 conducted unless otherwise specified in atest case.

If the UE has more than one Rx antenna, the downlink signal is applied to each one. All UE Rx antennas shall be

connected.
Table C.0.1-1: Default Downlink power levels for NR FR1
scs Unit Channel bandwidth
(kH2) 5 10 15 20 25 30 40 50 60 80 90 100
MHz |MHz | MHz MHz | MHz | MHz MHz | MHz |MHz | MHz | MHz |MHz
'\é‘f‘ggir 25 |50 | 75 | 100 | 128 | 160 | 215 | 270 |N/A | N/A | NIA | N/A
15 Channel
BW dBm -60 -57 -55 -54 -53 -52 -51 -50 N/A N/A N/A N/A
power
Number 10 | 24 | 36 50 | 64 | 75 | 100 | 128 | 162 | 216 | 243 |270
of RBs
30 Channel
BW dBm -61 -57 -55 -54 -53 -52 -51 -50 -49 -48 -47 -47
power
Number NA | 10 | 18 24 | 30 | 36 | 5 | 64 |75 |100 | 120 |135
of RBs
60 Channel
BW dBm N/A -58 -56 -54 -53 -52 -51 -50 -49 -48 -47 -47
power
sss dBm/
15 -85 -85 -85 -85 -85 -85 -85 -85 -85 -85 -85 -85
EPRE KHz
NOTE 1: The channel bandwidth powers are informative, based on -85dBm/15kHz SS/PBCH SSS EPRE, then
scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE
allocation with no boost or deboost is assumed.
NOTE 2: The power level is specified at each UE Rx antenna.
NOTE 3: DL level is applied for any of the Subcarrier Spacing configuration () with the same power spectrum
density of -85 dBm/15 kHz.

The default signal level uncertainty is[+/-3] dB at each test port, for any level specified. If the uncertainty valueis

critical for the test purpose, atighter uncertainty is specified for the related test case in [Annex F]

C.0.2 FR2 Downlink Signal Levels (Radiated)

The downlink power settingsin Table C.0.2-1 is used unless otherwise specified in atest case.
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Table C.0.2-1: Default Downlink power levels for NR FR2

SCS Unit Channel Bandwidth
(kHz) 50 MHz 100 MHz 200 MHz 400 MHz
60 Number of RBs 66 132 264 N/A
Channel BW power dBm -70 -67 -64 N/A
120 Number of RBs 32 66 132 264
Channel BW power dBm -70 -67 -64 -61
SS/PBCH SSS EPRE | dBm/60 kHz [-99] [-99] [-99] [-99]

NOTE 1: The channel bandwidth powers are informative, based on [-99] dBm/60 kHz SS/PBCH SSS EPRE, then
scaled according to the number of RBs and rounded to the nearest integer dBm value. Full RE allocation with
no boost or deboost is assumed.

NOTE 2: The power level is specified at the centre of quiet zone.

NOTE 3: DL level is applied for any of the Subcarrier Spacing configuration ( 4 ) with the same power spectrum

density of [-99]dBm/60kHz.

The default downlink signal level uncertainty is+/- TBD dB, for any level specified. If the uncertainty value is critical
for the test purpose, atighter uncertainty is specified for the related test case in Annex F.

C.1 Setup

The following clause describes the downlink Physical Channels that are transmitted during connection setup.

C.1.1 FR1 Setup

Table C.1.1-1 describes the downlink Physical Channels that are required for FR1 connection set up.

Table C.1.1-1: Downlink Physical Channels required for FR1 connection setup

Physical Channel
PBCH
SSS
PSS
PDCCH
PDSCH
PBCH DMRS
PDCCH DMRS
PDSCH DMRS
CSI-RS

The following common PDSCH and PDCCH configuration parameters shall be used to bring up the connection setup
for FR1 NR cell.
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Table C.1.1-2: Common reference channel parameters for FR1

Parameter Unit Value
CORESET frequency domain allocation Full BW,number of RB’s to be in multiple of 6
CORESET time domain allocation 2 OFDM symbols at the begin of each slot
PDSCH mapping type Type A
PDSCH start symbol index (S) 2
Number of consecutive PDSCH symbols (L) 12
PDSCH PRB bundling PRBs 2
Dynamic PRB bundling false
Overhead value for TBS determination 0
First DMRS position for Type A PDSCH mapping 2
DMRS type Type 1
Number of additional DMRS 1
FDM between DMRS and PDSCH Enable

TRS configuration

2 slots, periodicity 20 ms, offset 10

PTRS configuration

PTRS is not configured

Num of HARQ processes

8 (TDD)

Table C.1.1-3: Additional reference channels parameters for FDD

Parameter

Unit

Value

Number of HARQ Processes

4

K1 value

2 for all slots

Table C.1.1-4: TDD UL-DL pattern for SCS 15 KHz

. UL-DL pattern
Parameter Unit FR1.15-1
TDD Slot Configuration pattern (Note 1) DDDSU
Special Slot Configuration (Note 2) 10D+2G+2U
UL-DL configuration referenceSubcarrierSpacing kHz 15
(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms 5
ConfigurationCommon) | nrofDownlinkSlots 3
nrofDownlinkSymbols 10
nrofUplinkSlot 1
nrofUplinkSymbols 2
K1 value [4] if mod(1,5) =0
(PDSCH-to-HARQ-timing-indicator) [3] if mod(i,5) =1
[2] if mod(i,5) = 2
[6] if mod(i,5) =3

Note 3: i is the slot index per frame; i ={0,...,

Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard
symbols; U denotes a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.

9}
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Table C.1.1-5: TDD UL-DL pattern for SCS 30 KHz

Parameter Unit UL-DL Pattern

TDD Slot Configuration pattern (Note 1) 7DS2U
Special Slot Configuration (Note 2) 6D+4G+4U
UL-DL configuration (tdd- | referenceSubcarrierSpacing 30 kHz
UL-DL- dI-UL- 5
ConfigurationCommon) TransmissionPeriodicity

nrofDownlinkSlots 7

nrofDownlinkSymbols 6

nrofUplinkSlot 2

nrofUplinkSymbols 4
UL-DL configuration2 referenceSubcarrierSpacing | N/A
(tdd-UL-DL- dI-UL- N/A
ConfigurationCommon2) | TransmissionPeriodicity

nrofDownlinkSlots N/A

nrofDownlinkSymbols N/A

nrofUplinkSlot N/A

nrofUplinkSymbols N/A
K1 value 8 if mod(i,10) = 0

(PDSCH-to-HARQ-timing-indicator)

7 if mod(i,10) = 1
6 if mod(i,10) = 2
5 if mod(i,10) = 3
5 if mod(i,10) = 4
4 if mod(i,10) = 5
3if mod(i,10) = 6
2if mod(i,10) = 7

Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL
and guard symbols; U denotes a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for

information.

Note 3: i is the slot index per frame; i ={0,...,19}

C.1.2 FR2 Setup

Table C.1.2-1 describes the downlink Physical Channels that are required for FR2 connection set up.

Table C.1.2-1: Downlink Physical Channels required for FR2 connection set-up

The following common PDSCH and PDCCH configuration parameters shall be used to bring up the connection setup

for FR2 NR cell.

Physical Channel

PBCH

SSS

PSS

PDCCH

PDSCH

PBCH DMRS

PDCCH DMRS

PDSCH DMRS

CSI-RS

PTRS

ETSI




3GPP TS 38.521-4 version 15.1.0 Release 15 276

ETSI TS 138 521-4 V15.1.0 (2019-07)

Table C.1.2-2: Common reference channel parameters for FR2

Parameter Unit

Value

CORESET frequency domain allocation

Full BW, number of RB’s to be in multiple of 6

CORESET time domain allocation

1 OFDM symbols at the begin of each slot

PDSCH mapping type Type A
PDSCH start symbol index (S) 1
Number of consecutive PDSCH symbols (L) 13
PDSCH PRB bundling PRBs 2
Dynamic PRB bundling false
MCS table for TBS determination 64QAM
Overhead value for TBS determination 0
First DMRS position for Type A PDSCH mapping 2
DMRS type Type 1
Number of additional DMRS 1
FDM between DMRS and PDSCH Enable

TRS configuration

2 slots, periodicity 20 ms, offset 10

PTRS configuration

Single port, every other RB, every symbol
(K=2, L=1)

Num of HARQ processes

8

Table C.1.2-3: Additional test parameters for TDD for SCS 60 KHz

Parameter Unit UL-DL pattern

TDD Slot Configuration pattern (Note 1) DDSU
Special Slot Configuration (Note 2) 11D+3G+0U
UL-DL configuration referenceSubcarrierSpacing kHz 60
(tdd-UL-DL- dl-UL-TransmissionPeriodicity ms 1
ConfigurationCommon) | nrofDownlinkSlots 2

nrofDownlinkSymbols 11

nrofUplinkSlot 1

nrofUplinkSymbols 0
K1 value K1=3if mod(i,4)=0
(PDSCH-to-HARQ-timing-indicator) K1=2ifmod(i,4) =1

K1 =5if mod(i,4) =2

Note 3: i is the slot index per frame; i = {0,...,39}

Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U
denotes a slot with all UL symbols. The field is for information.
Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.

Table C.1.2-4: Additional test parameters for TDD for SCS 120 KHz

Parameter Unit

UL-DL pattern

TDD Slot Configuration pattern (Note 1) DDDSU
Special Slot Configuration (Note 2) 10D+2G+2U
UL-DL configuration referenceSubcarrierSpacing kHz 120
(tdd-UL-DL- dI-UL-TransmissionPeriodicity ms 0.625
ConfigurationCommon) | nrofDownlinkSlots 3
nrofDownlinkSymbols 10
nrofUplinkSlot 1
nrofUplinkSymbols 2

K1 value
(PDSCH-to-HARQ-timing-indicator)

K1 = [4]if mod(i,5) = 0
K1 = [3]if mod(i,5) = 1
K1 = [2] if mod(i,5) = 2
K1 = [6] if mod(i,5) = 3

Note 1: D denotes a slot with all DL symbols; S denotes a slot with a mix of DL, UL and guard symbols; U denotes a

slot with all UL symbols. The field is for information.

Note 2: D, G, U denote DL, guard and UL symbols, respectively. The field is for information.

Note 3: i is the slot index per frame; i = {0,...,79}
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C.2 Connection

C.2.1 FR1 Measurement of Performance Characteristics

Table C.3.1-1is applicable for measurements in which uniform RS-to-EPRE boosting for all downlink
physical channels, unless otherwise stated.Table C.2.1-1: Downlink Physical Channels transmitted

during a connection (FDD and TDD) for FR1

Parameter Unit Value

SSS transmit power w Test specific
EPRE ratio of PSS to SSS dB 0
EPRE ratio of PBCH to SSS dB 0
EPRE ratio of PBCH to PBCH DMRS dB 0
EPRE ratio of PDCCH to SSS dB 0
EPRE ratio of PDCCH to PDCCH DMRS dB 0
EPRE ratio of PDSCH to SSS dB 0
EPRE ratio of PDSCH to PDSCH DMRS dB Test specific (Note 1)
EPRE ratio of CSI-RS to SSS dB 0
EPRE ratio of OCNG to SSS dB 0

NOTE 1: Value is derived from Table 4.1-1 in TS 38.214 [X] based on “Number of DM-RS CDM groups without data” and

“DMRS Type” parameters specified for each test.

C.2.2 FR2 Measurement of Performance Characteristics

Unless otherwise stated, Table C.2.2-1 is applicable for measurements on the Performance Characteristics.

Table C.2.2-1: Downlink Physical Channels transmitted during a connection (TDD) for FR2

Parameter Unit Value
SSS transmit power w Test specific
EPRE ratio of PSS to SSS dB 0
EPRE ratio of PBCH DMRS to SSS dB 0
EPRE ratio of PBCH to PBCH DMRS dB 0
EPRE ratio of PDCCH DMRS to SSS dB 0
EPRE ratio of PDCCH to PDCCH DMRS dB 0
EPRE ratio of PDSCH DMRS to SSS (Note 1) dB 3
EPRE ratio of PDSCH to PDSCH DMRS (Note 1) dB -3
EPRE ratio of CSI-RS to SSS dB 0
EPRE ratio of PTRS to PDSCH dB Test specific
EPRE ratio of OCNG DMRS to SSS dB 0
EPRE ratio of OCNG to OCNG DMRS (Note 1) dB 0

NOTE 1: No boosting is applied to any of the channels except PDSCH DMRS. For PDSCH DMRS, 3 dB power boosting
is applied assuming DMRS Type 1 configuration when DMRS and PDSCH are TDM'ed and only half of the

DMRS REs are occupied.

NOTE 2: Number of DMRS CDM groups without data for PDSCH DMRS configuration for OCNG is set to 1.
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Annex D (normative):
E-UTRA link setup config for NSA testing

D.O General

Below sub-clauses define the E-UTRA link setup config for NSA Demodulation and CSI tests cases unless otherwise
specified within the main test case.

D.1 E-UTRA test parameters

Below are the common test parametersto be configured for E-UTRA link.

Table D.1-1: Common Test Parameters (FDD)

Parameter Unit Value Comments
Inter-TTI Distance 1
Number of HARQ For FDD, 8 HARQ processes in the DL,

Processes 8 as specified in TS 36.213 [10] clause 7.

processes All 8 HARQ processes are used.

1. Retransmissions use the same
Transport Block Size (TBS) as the initial
transmission.

2. HARQ processes are scheduled
consecutively, independent of the fact,
whether retransmissions (for negatively
acknowledged HARQ processes) or new
transmissions (for positively
acknowledged HARQ processes) occur.

Scheduling of
retransmissions

Maximum number of 4 It is always 4 for FDD, as specified in TS
HARQ transmission 36.213 [10] clause 8
Redundancy version
coding sequence {0,1,2,3} for QPSK
The PCFICH carries information about
Number of OFDM 3 for 5 MHz bandwidths, the number of OFDM symbols used for
OFDM symbols

symbols for PDCCH 2 for 10 MHz, 20MHz transmission of PDCCHs in a subframe,

as specified in TS 36.211 [8] clause 6.7

CP consist of the following physical
resource blocks (RBs) parameters: 12
Cyclic Prefix Normal consecutive subcarriers at a 15 kHz
spacing and 7 OFDM symbols, as
specified in TS 36.211 [8] clause 6.2.3

The Cell ID is uniquely defined by a
number in the range of 0 to 503,

Cell ID 0 (Note 1) representing the physical-layer cell
identity, as specified in TS 36.211 [8]
clause 6.11.
DCI format for
PDSCH Format 2A
DCI format for
PUSCH Format O
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Table D.1-2: Common Test Parameters (TDD)

Parameter Unit Value Comments
Uplink downlink 1
configuration (Note 1)
Special subframe 4
configuration (Note 2)
Inter-TTI Distance 1
For TDD, 7 HARQ processes in the
Number of HARQ Processes 7 DL, as specified in TS 36.213 [10]
processes clause 7.
All 7 HARQ processes are used.
1. Retransmissions use the same
Transport Block Size (TBS) as the
initial transmission.
2. HARQ processes are scheduled
consecutively, independent of the
fact, whether retransmissions (for
negatively acknowledged HARQ
processes) or new transmissions
(for positively acknowledged HARQ
Scheduling of processes) occur.
retransmissions 3. In case when the initial
transmission and the
retransmissions are scheduled in
subframes with a different Ners (in
terms of TS 36.213 [10] subclause
7.1.7)29< 1,5 < 31 according to
TS 36.213 [10] subclause 7.1.7.2
and the appropriate modulation is
used.
Maximum number of 4 It is always 4 for TDD, as specified
HARQ transmission in TS 36.213 [10] clause 8
Redundancy version
coding sequence {0,1,2,3} for QPSK
The PCFICH carries information
about the number of OFDM
Number of OFDM OFDM 3 for 5 MHz bandwidths, [symbols used for transmission of
symbols for PDCCH symbols 2 for 10 MHz PDCCHs in a subframe, as
specified in TS 36.211 [8] clause
6.7
CP consist of the following physical
resource blocks (RBs) parameters:
Cyclic Prefix Normal 12 conseputive subcarriers at a 15
kHz spacing and 7 OFDM symbols,
as specified in TS 36.211 [8] clause
6.2.3
The Cell ID is uniquely defined by a
number in the range of 0 to 503,
Cell ID 0 (Note 3) representing the physical-layer cell
identity, as specified in TS 36.211
[8] clause 6.11.
DC:DEHS”&ES for Format 2A
DClprc}rSnéaHt for Format O

NOTE 1: as specified in Table 4.2-2in TS 36.211 [8].
NOTE 2: as specified in Table 4.2-1in TS 36.211 [8].
NOTE 3: For CA tests, Cell ID = 0 applies only to P-Cell. For (n)th S-Cell, Cell ID = n is used.
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D.2

E-UTRA configuration

This clause defines the E-UTRA link settings for the test cases defined in clauses 5 and 6. The LTE link is supposed to
be afunctional link. The configuration defined in this clause ensures establishment of LTE link.

Table D.2-1: E-UTRA configuration for EN-DC tests

Parameter

Value

Comments

Test Frequency
during and after
connection setup

Mid

As defined in TS 36.508 [TBD] for inter band test cases and as
defined in TS 38.508-1 [6] clause 4.3.1 for intra band test
cases, with NR SCS as per the test case for the LTE band
under test

Bandwidth during
and after connection

5 MHz (Note 1)

Supported by all LTE bands.

setup
PDSCH
transmission mode TM3 2x2
and antenna config
OCNG pattern These physical resource blocks are assigned to an arbitrary
OP.1 for FDD number of virtual UE' s with one PDSCH per virtual UE; the
OP.1 for TDD data transmitted over the OCNG PDSCHs shall be

uncorrelated pseudo random data, which is QPSK modulated.

DL RMC

R.10-2 FDD for FDD
R.10 TDD for TDD

Since there is no LTE RMC defined for TDD 2Tx 5 MHz, reuse
the 10MHz one and change channel BW to 5 MHz or 20 MHz
as applicable.

DL RB allocation

25

Full RB allocation assuming 5 MHz ChBW. 100 RB for 20 MHz
ChBW as applicable

UL Signal levels
during connection
setup

PUSCH Power

Attained by enabling open loop power control and setting up
UL signal levels according to Annexes H.0, H.2 and H.3 of TS

TA adjustments

TimeAlignmentTimerDedicated
IE to be set to infinity

TimeAlignmentTimerDedicated IE to be set to infinity to ensure
UE doesn't look for TA adjustments (See Table D.2-4)

CQI reports and
SRS after
connection setup

Disabled (See Table D.2-2
and D.2-3)

Disable periodic and aperiodic CQI reports to ensure none of
these transmissions occur on the LTE uplink.

NOTE:

BW.

If none of the UE supported EN-DC band combos support 5MHz E-UTRA carrier, configure 20 MHz channel

Table D.2-2 -CQI-ReportConfig-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

Information Element

Value/remark Comment Condition

CQI-ReportConfig-DEFAULT ::= SEQUENCE {

cgi-ReportModeAperiodic

NOT PRESENT

cqi-ReportPeriodic

NOT PRESENT

}

Table D.2-3: PhysicalConfigDedicated-DEFAULT: Additional E-UTRA Anchor Configuration

Derivation Path: TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT

Information Element Value/remark Comment Condition
PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
soundingRS-UL-ConfigDedicated Not present RBC
}
Table D.2-4: MAC-MainConfig-RBC: Additional E-UTRA Anchor Configuration
Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC
Information Element Value/remark Comment Condition

timeAlignmentTimerDedicated Infinity
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D.3 E-UTRA link common physical channel setup
Table D.3-1 describes the downlink Physical Channels that are required for E-UTRA connection set up.

Table D.3-1: Downlink Physical Channels required for E-UTRA connection set-up

Physical Channel EPRE Ratio Note
PBCH PBCH_RA =0dB
PBCH_RB = 0dB
PSS PSS RA=0dB
SSS SSS_RA=0dB
PCFICH PCFICH_RB =0dB
PDCCH PDCCH_RA =0dB
PDCCH_RB =0dB
PDSCH PDSCH_RA =-3dB
PDSCH_RB =-3dB
PHICH PHICH_RA =0dB
PHICH_RB =0dB
NOTE 1. P, =1.
NOTE 2: PHICH group power, i.e. the total power of all active PHICH
sequences within a PHICH group.

D.4 E-UTRA power level

D.4.1 E-UTRA power level (conducted)

Table D.4.1-1: DL power level for E-UTRA (conducted)

Parameter Value Comments

DL signal level RS EPRE -85.0 dBm/15 kHz The power level is specified at each UE Rx antenna

D.4.2 E-UTRA power level (radiated)

Table D.4.2-1: Downlink power levels for E-UTRA (radiated)

Parameter Value Comments

DL signal level RS EPRE -100 dBm/15 kHz | The power level is specified at each UE Rx antenna
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Annex E (normative): Environmental conditions

FFS
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Annex F (normative):
Measurement uncertainties and test tolerances

The requirements of this clause apply to al testsin the present document.

F.1 Measurement uncertainties and test tolerances for
FR1

F.1.1 Acceptable uncertainty of test system (normative)

The maximum acceptable uncertainty of the Test System is specified below for each test, where appropriate. The Test
System shall enable the stimulus signalsin the test case to be adjusted to within the specified range, and the equipment
under test to be measured with an uncertainty not exceeding the specified values. All ranges and uncertainties are
absolute values, and are valid for a confidence level of 95 %, unless otherwise stated.

A confidence level of 95 % is the measurement uncertainty tolerance interval for a specific measurement that contains
95 % of the performance of a population of test equipment.

For RF testsit should be noted that the uncertaintiesin clause F.1 apply to the Test System operating into a nominal 50
ohm load and do not include system effects due to mismatch between the DUT and the Test System.

The downlink signal uncertainties apply at each receiver antenna connector.

F.1.1.1 Measurement of test environments

The measurement accuracy of the UE test environments defined in TS 38.508-1 [5] subclause 4.1, Test environments
shall be

- Pressure +5 kPa.
- Temperature 12 degrees.

- Reative Humidity 15 %.

- DCVoltage 11,0 %.
- ACVoltage +1,5 %.
- Vibration 10 %.

- Vibration frequency 0,1 Hz.
The above values shall apply unless the test environment is otherwise controlled and the specification for the control of
the test environment specifies the uncertainty for the parameter.

F.1.1.2 Measurement of Demod Performance requirements

This clause defines the maximum test system uncertainty for Demod Performance regquirements. The maximum test
system uncertainty allowed for the measurement uncertainty contributors are defined in Table F.1.1.2-1.

Table F.1.1.2-1: Maximum measurement uncertainty values for the test system for FR1 (up to 6 GHz)
and Channel BW < 40 MHz

MU contributor Unit Value Comment
AWGN and signal flatness dB +2.0 Same asin LTE
Signal to noise ratio uncertainty dB +0.3 Same asin LTE
Signal to noise ratio variation dB +0.5 Same asin LTE
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MU contributor Unit Value Comment
Fading profile power uncertainty dB +0.5 Same as in LTE
for 1Tx
Fading profile power uncertainty dB +0.7 Same as in LTE
for 2Tx -

The maximum test system uncertainty for test cases defined in section 5 isdefined in Table F.1.1.2-2.
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Table F.1.1.2-2: Maximum test system uncertainty for FR1 demodulation performance test cases
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Subclause

Maximum Test System
Uncertainty

Derivation of Test System Uncertainty

mapping Type A performance - 2x2 +1

5.2.2.1.1_1 2Rx FDD FR1 PDSCH + 0.9 dB for > 10Hz doppler

dB for 10Hz doppler

MIMO with baseline receiver for both
SA and NSA

Overall system uncertainty for fading
conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

3. Effect of AWGN flatness and signal
flatness

4. SNR uncertainty due to finite test time

Items 1, 2, 3 and 4 are assumed to be
uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x
0.25 effect on the required SNR, so use
sensitivity factor of x 0.25 for the uncertainty
contribution.

Test System uncertainty = SQRT (Signal-to-
noise ratio uncertainty ? + Fading profile
power uncertainty 2 + (0.25 x AWGN flatness
and signal flatness) ?) + SNR uncertainty due
to finite test time?

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty 0.7 dB for
MIMO 2x2

AWGN flatness and signal flatness +2.0 dB
SNR uncertainty due to finite test time +0.3
dB

5.2.2.1.1_2 2Rx FDD FR1 PDSCH
Mapping Type A performance - 2x2
MIMO with enhanced receiver type X
for both SA and NSA

Sameas5.2.21.1 1

Sameas5.2.21.1 1

5.2.2.1.2_1 2Rx FDD FR1 PDSCH
mapping Type A and CSI-RS
overlapped with PDSCH performance -
2x2 MIMO with baseline receiver for
both SA and NSA

Sameas5.2.21.1 1

Sameas5.2.21.1 1

5.2.2.1.3_1 2Rx FDD FR1 PDSCH
mapping Type B performance - 2x2
MIMO with baseline receiver for both
SA and NSA

Sameas5.2.2.1.1_1

Sameas5.2.2.1.1_1

5.2.2.1.4 1 2Rx FDD FR1 PDSCH
Mapping Type A and LTE-NR
coexistence performance - 4x2 MIMO
with baseline receiver for both SA and
NSA

Sameasb5.2.21.1 1

Sameas5.2.21.1 1

5.2.2.2.1 1 2Rx TDD FR1 PDSCH
mapping Type A performance - 2x2
MIMO with baseline receiver for both
SA and NSA

Sameas5.2.21.1 1

Sameas5.2.21.1 1

5.2.2.2.1_2 2Rx TDD FR1 PDSCH
Mapping Type A performance - 2x2
MIMO with enhanced receiver type X
for both SA and NSA

Sameas5.2.2.1.1_1

Sameas5.2.21.1_1

5.2.2.2.2_1 2Rx TDD FR1 PDSCH
mapping Type A and CSI-RS
overlapped with PDSCH performance -
2x2 MIMO with baseline receiver for
both SA and NSA

Sameas5.2.21.1 1

Sameas5.2.21.1 1

5.2.2.2.3_1 2Rx TDD FR1 PDSCH
mapping Type B performance - 2x2
MIMO with baseline receiver for both
SA and NSA

Sameas5.2.2.1.1_1

Sameas5.2.2.1.1_1
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5.3.2.1.1 2Rx FDD FR1 PDCCH 1 Tx
antenna performance for both SA and
NSA

+ 0.8 dB for >10 Hz doppler
+ 0.9 dB for 10 Hz doppler

Overall system uncertainty for fading
conditions comprises four quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty

3. Effect of AWGN flatness and signal
flatness

4. SNR uncertainty due to finite test time

Iltems 1, 2, 3 and 4 are assumed to be
uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x
0.25 effect on the required SNR, so use
sensitivity factor of x 0.25 for the uncertainty
contribution.

Test System uncertainty = SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty 2 + (0.25 x AWGN flatness
and signal flatness) 2+ SNR uncertainty due
to finite test time?)

Signal-to-noise ratio uncertainty +0.3 dB
Fading profile power uncertainty 0.5 dB for
MIMO 2x2

AWGN flatness and signal flatness +2.0 dB
SNR uncertainty due to finite test time +0.3
dB

5.3.2.1.2 2Rx FDD FR1 PDCCH 2 Tx
antenna performance for both SA and
NSA

Sameas 5.2.2.1.1 1

Sameas5.2.2.1.1 1

5.3.2.2.1 2Rx TDD FR1 PDCCH 1 Tx
antenna performance for both SA and
NSA

Same as 5.3.2.1.1

Same as 5.3.2.1.1

5.3.2.2.2 2Rx TDD FR1 PDCCH 2 Tx
antenna performance for both SA and
NSA

Sameas5.3.2.1.1 1

Sameas5.3.2.1.1 1

5.3.3.1.1 4Rx FDD FR1 PDCCH 1 Tx
antenna performance for both SA and
NSA

Same as 5.3.2.1.1

Same as 5.3.2.1.1

5.3.3.1.2 4Rx FDD FR1 PDCCH 2 Tx
antenna performance for both SA and
NSA

Sameas5.2.2.11 1

Sameas5.2.2.11 1

5.3.3.2.1 4Rx TDD FR1 PDCCH 1 Tx
antenna performance for both SA and
NSA

Same as 5.3.2.1.1

Same as 5.3.2.1.1

5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx
antenna performance for both SA and
NSA

Sameas5.2.2.1.1 1

Sameas5.2.2.11 1
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5.2.3.1.1_1 4Rx FDD FR1 PDSCH + 0.9 dB for > 10Hz doppler Overall system uncertainty for fading

mapping Type A performance - 2x4 + 1.0 dB for 10Hz doppler conditions comprises four quantities:
MIMO with baseline receiver for both 1. Signal-to-noise ratio uncertainty
SA and NSA 2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal
flatness

4. SNR uncertainty due to finite test time

Iltems 1, 2, 3 and 4 are assumed to be
uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x
0.25 effect on the required SNR, so use
sensitivity factor of x 0.25 for the uncertainty
contribution.

Test System uncertainty = SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty 2 + (0.25 x AWGN flatness
and signal flatness) 2 + SNR uncertainty due
to finite test time2)

Signal-to-noise ratio uncertainty £0.3 dB
Fading profile power uncertainty +0.7 dB for
MIMO

AWGN flatness and signal flatness +2.0 dB
SNR uncertainty due to finite test time +0.3

dB
5.2.3.1.1 2 4Rx FDD FR1 PDSCH Sameas 5.2.3.1.1 1 Sameas 5.2.3.1.1 1
mapping Type A performance - 4x4
MIMO with baseline receiver for both
SA and NSA
5.2.3.1.1_4 4Rx TDD FR1 PDSCH Sameas5.2.31.1 1 Sameas5.2.31.1 1

mapping Type A performance - 4x4
MIMO with enhanced receiver type X
for both SA and NSA

5.2.3.1.4 1 4Rx FDD FR1 PDSCH Sameas 5.2.2.1.1 1 Sameas5.2.2.1.1 1
Mapping Type A and LTE-NR
coexistence performance - 4x4 MIMO
with baseline receiver for both SA and
NSA

F.1.1.3 Measurement of Channel State Information reporting

This clause defines the maximum test system uncertainty for channel state information reporting requirements. The
maximum test system uncertainty allowed for the measurement uncertainty contributors are defined in Table F.1.1.3-1.

Table F.1.1.3-1: Maximum measurement uncertainty values for the test system for FR1 (up to 6 GHz)
and Channel BW < 40 MHz

MU contributor Unit Value Comment
AWGN and signal flatness dB Same as in table F.1.1.2-1
Signal to noise ratio uncertainty dB Same asin table F.1.1.2-1
Signal to noise ratio variation dB Same as in table F.1.1.2-1

Fading profile power uncertainty
for 1Tx
Fading profile power uncertainty
for 2Tx

dB Same as in table F.1.1.2-1

dB Same as in table F.1.1.2-1

The maximum test system uncertainty for test cases defined in section 6 isdefined in Table F.1.1.3-2.
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Table F.1.1.3-2: Maximum test system uncertainty for FR1 channel state information reporting test

cases
Subclause Maximum Test System Derivation of Test System Uncertainty
Uncertainty
6.2.2.1.2.12Rx FDD FR1 periodic +/- 0.8 dB Overall system uncertainty for fading
wideband CQI reporting under fading conditions comprises two quantities:

iti fi h SA NSA . . . .
conditions for both SA and NS 1. Signal-to-noise ratio uncertainty +0.3 dB

2. Fading profile power uncertainty for 2Tx
+0.7 dB

Items 1 and 2 are assumed to be
uncorrelated so can be root sum squared:

Test System uncertainty = SQRT (Signal-to-
noise ratio uncertainty 2 + Fading profile
power uncertainty ?)

AWGN flatness and signal flatness +2.0 dB
not expected to have any significant effect
6.2.2.1.2.22Rx FDD FR1 periodic Same as 6.2.2.1.2.1 Same as 6.2.2.1.2.1

subband CQI reporting under fading
conditions for both SA and NSA
6.2.2.2.2.22Rx TDD FR1 periodic Same as 6.2.2.1.2.1 Same as 6.2.2.1.2.1
subband CQI reporting under fading
conditions for both SA and NSA

F.1.2 Interpretation of measurement results (normative)

The measurement results returned by the Test System are compared — without any modification — against the Test
Requirements as defined by the shared risk principle.

The Shared Risk principle isdefined in ETR 273-1-2 clause 6.5.

The actual measurement uncertainty of the Test System for the measurement of each parameter shall be included in the
test report.

The recorded value for the Test System uncertainty shall be, for each measurement, equal to or lower than the
appropriate figure in clause F.1 of the present document.

If the Test System for atest is known to have a measurement uncertainty greater than that specified in clause F.1, it is
till permitted to use this apparatus provided that an adjustment is made value as follows:

Any additional uncertainty in the Test System over and above that specified in clause F.1 shall be used to tighten the
Test Requirement, making the test harder to pass. For some tests, for example receiver tests, this may require
modification of stimulus signals. This procedure will ensure that a Test System not compliant with clause F.1does not
increase the chance of passing a device under test where that device would otherwise have failed the test if a Test
System compliant with clause F.1 had been used.

F.1.3 Test Tolerance and Derivation of Test Requirements
(informative)

The Test Requirements in the present document have been calculated by relaxing the Minimum Requirements of the
core specification using the Test Tolerances defined in this clause. When the Test Tolerance is zero, the Test
Requirement will be the same as the Minimum Requirement. When the Test Tolerance is non-zero, the Test
Requirements will differ from the Minimum Requirements, and the formula used for the relaxation is given in this
clause.
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The Test Tolerances are derived from Test System uncertainties, regulatory requirements and criticality to system
performance. As aresult, the Test Tolerances may sometimes be set to zero.

The test tolerances should not be modified for any reason e.g. to take account of commonly known test system errors
(such as mismatch, cableloss, etc.).

The downlink Test Tolerances apply at each receiver antenna connector.

F.1.3.1 Measurement of test environments

The UE test environments are set to the values defined in TS 36.508 subclause 4.1, without any relaxation. The applied
Test Tolerance is therefore zero.

F.1.3.2 Measurement of Demod Performance requirements

The derivation of the test requirements for the test cases in section 5 isdefined in Table F.1.3.2-1.
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Table F.1.3.2-1: Derivation of Test Requirements (FR1 demodulation performance tests)
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Test Minimum Test Test Requirement in TS 38.521-4
Requirement | Tolerance
in TS 38.101-4 (TT)

5.2.2.1.1_1 2Rx FDD FR1 PDSCH mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type A performance - 2x2 MIMO with specified 10 Hz T-put limit unchanged
baseline receiver for both SA and NSA doppler

1.0 dB for

10Hz doppler
5.2.2.1.1 2 2Rx FDD FR1 PDSCH Mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type A performance - 2x2 MIMO with specified 10 Hz T-put limit unchanged
enhanced receiver type X for both SA and doppler
NSA 1.0 dB for

10Hz doppler
5.2.2.1.2_1 2Rx FDD FR1 PDSCH mapping [SNRs as 0.9dBfor> |Formula: SNR+TT
Type A and CSI-RS overlapped with specified 10 Hz T-put limit unchanged
PDSCH performance - 2x2 MIMO with doppler
baseline receiver for both SA and NSA 1.0 dB for

10Hz doppler
5.2.2.1.3_1 2Rx FDD FR1 PDSCH mapping [SNRs as 0.9dBfor> |Formula: SNR+TT
Type B performance - 2x2 MIMO with specified 10 Hz T-put limit unchanged
baseline receiver for both SA and NSA doppler

1.0 dB for

10Hz doppler
5.2.2.1.4 1 2Rx FDD FR1 PDSCH Mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type A and LTE-NR coexistence specified 10 Hz T-put limit unchanged
performance - 4x2 MIMO with baseline doppler
receiver for both SA and NSA 1.0 dB for

10Hz doppler
5.2.2.2.1_1 2Rx TDD FR1 PDSCH mapping [SNRs as 0.9dB for> |Formula: SNR+TT
Type A performance - 2x2 MIMO with specified 10 Hz T-put limit unchanged
baseline receiver for both SA and NSA doppler

1.0 dB for

10Hz doppler
5.2.2.2.1_2 2Rx TDD FR1 PDSCH Mapping [SNRs as 0.9dBfor> |Formula: SNR+TT
Type A performance - 2x2 MIMO with specified 10 Hz T-put limit unchanged
enhanced receiver type X for both SA and doppler
NSA 1.0 dB for

10Hz doppler
5.2.2.2.2_1 2Rx TDD FR1 PDSCH mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type A and CSI-RS overlapped with specified 10 Hz T-put limit unchanged
PDSCH performance - 2x2 MIMO with doppler
baseline receiver for both SA and NSA 1.0 dB for

10Hz doppler
5.2.2.2.3 1 2Rx TDD FR1 PDSCH mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type B performance - 2x2 MIMO with specified 10 Hz T-put limit unchanged
baseline receiver for both SA and NSA doppler

1.0 dB for

10Hz doppler
5.3.2.1.2 2Rx FDD FR1 PDCCH 2 Tx SNRs as 0.9dB for> |Formula: SNR+TT
antenna performance for both SA and NSA |specified 10 Hz T-put limit unchanged

doppler

1.0 dB for

10Hz doppler
5.3.2.1.1 2Rx FDD FR1 PDCCH 1 Tx SNRs as 0.9dB for> |Formula: SNR+TT
antenna performance for both SA and NSA |specified 10 Hz T-put limit unchanged

doppler

1.0 dB for

10Hz doppler
5.3.2.2.1 2Rx TDD FR1 PDCCH 1 Tx SNRs as 0.9dB Formula: SNR + TT
antenna performance for both SA and NSA |specified T-put limit unchanged
5.3.2.2.2 2Rx TDD FR1 PDCCH 2 Tx SNRs as 1.0dB Formula: SNR + TT
antenna performance for both SA and NSA |specified T-put limit unchanged
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5.3.3.1.1 4Rx FDD FR1 PDCCH 1 Tx SNRs as 0.9dB Formula: SNR + TT
antenna performance for both SA and NSA |specified T-put limit unchanged
5.3.3.1.2 4Rx FDD FR1 PDCCH 2 Tx SNRs as 1.0dB Formula: SNR + TT
antenna performance for both SA and NSA |specified T-put limit unchanged
5.3.3.2.1 4Rx TDD FR1 PDCCH 1 Tx SNRs as 0.9dB Formula: SNR + TT
antenna performance for both SA and NSA |specified T-put limit unchanged
5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx SNRs as 1.0dB Formula: SNR + TT
antenna performance for both SA and NSA |specified T-put limit unchanged
5.2.3.1.1_1 4Rx FDD FR1 PDSCH mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type A performance - 2x4 MIMO baseline  |specified 10Hz doppler |T-put limit unchanged
receiver for both SA and NSA 1.0 dB for

10Hz doppler
5.2.3.1.1_2 4Rx FDD FR1 PDSCH mapping [SNRs as 0.9dBfor> |Formula: SNR+TT
Type A performance - 4x4 MIMO baseline |specified 10Hz doppler |T-put limit unchanged
receiver for both SA and NSA 1.0 dB for

10Hz doppler
5.2.3.1.1_4 4Rx TDD FR1 PDSCH mapping |SNRs as 0.9dB for> |Formula: SNR+TT
Type A performance - 4x4 MIMO with specified 10Hz doppler |T-put limit unchanged
enhanced receiver type X for both SA and 1.0 dB for
NSA 10Hz doppler
5.2.3.1.4_1 4Rx FDD FR1 PDSCH Mapping [SNRs as 0.9dBfor> |Formula: SNR+TT
Type A and LTE-NR coexistence specified 10 Hz T-put limit unchanged
performance - 4x4 MIMO with baseline doppler
receiver for both SA and NSA 1.0 dB for

10Hz doppler

F.1.3.3 Measurement of Channel State Information reporting

The derivation of the test requirements for the test cases in section 6 isdefined in Table F.1.3.3-1.

Table F.1.3.3-1: Derivation of Test Requirements (FR1 channel state information reporting tests)

Test Minimum Test Tolerance Test Requirement in TS 38.521-4
Requirement in (TT)
TS 38.101-4

6.2.2.1.2.12Rx FDD FR1 periodic SNRs as SNR TBD dB SNR TBD
wideband CQI reporting under fading |specified o TBD o limit TBD
conditions for both SA and NSA o [20%] y TBD y1limit TBD

y [1.05] BLER TBD BLER limit TBD

BLER [0.02]
6.2.2.1.2.22Rx FDD FR1 periodic SNRs as SNR TBD dB SNR TBD
subband CQI reporting under fading  |specified o TBD o limit TBD
conditions for both SA and NSA o TBD B TBD B limit TBD

£ TBD y TBD y1limit TBD

y TBD BLER TBD BLER limit TBD

BLER TBD
6.2.2.2.2.22Rx TDD FR1 periodic SNRs as SNR TBD dB SNR TBD
subband CQI reporting under fading |specified o TBD o limit TBD
conditions for both SA and NSA o [2%] B TBD A limit TBD

5 [55%)] y TBD y1limit TBD

7 [1.05] BLER TBD BLER limit TBD

BLER TBD
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Annex G (normative):
Statistical Testing

G.1  Statistical testing of Performance Requirements with
throughput

G.1.1 General

The test of receiver performance characteristicsis twofold.
1. A signal or acombination of signalsis offered to the RX port(s) of the receiver.
2. The ahility of the receiver to demodulate /decode this signal is verified by measuring the throughput.
In (2) isthe statistical aspect of the test and is treated here.
The minimum requirement for all receiver performance testsis either 70 % or 30 % of the maximum throughpuit.

All receiver performance tests are performed in fading conditions. In addition to the statistical considerations, this
requires the definition of a minimum test time.

G.1.2 Mapping throughput to error ratio

a) The measured information bit throughput R is defined as the sum (in kilobits) of the information bit payloads
successfully received during the test interval, divided by the duration of the test interval (in seconds).

b) In measurement practice the UE indicates successfully received information bit payload by signalling an ACK to
the SS.
If payload is received, but damaged and cannot be decoded, the UE signals a NACK.

c) Only the ACK and NACK signals, not the data bits received, are accessible to the SS.
The number of bitsisknown in the SS from knowledge of what payload was sent.

d) For the reference measurement channel, applied for testing, the number of bitsis different in different subframes,
however in aradio frameit is fixed during one test.

€) Thetimein the measurement interval is composed of successfully received subframes (ACK), unsuccessfully
received subframes (NACK) and no reception at al (DT X-subframes).

f) DTX-subframes may occur regularly according the applicable reference measurement channel (regDTX).
In real live networks this is the time when other UEs are served. In TDD these are the UL and specia subframes.
regDTX vary from test to test but are fixed within the test.

g) Additional DTX-subframes occur statistically when the UE is not responding ACK or NACK where it should.
(statDTX)
This may happen when the UE was not expecting data or decided that the data were not intended for it.

The pass/ fail decision is done by observing the:
- number of NACKs
- number of ACKsand
- number of statDTXs (regDTX isimplicitly known to the SS)

Theratio (NACK + stat DTX)/ ( NACK+ st at DTX + ACK) isthe Error Ratio (ER). Taking into account the time
consumed by the ACK, NACK, and DTX-TTIs (regular and statistical), ER can be mapped unambiguously to
throughput for any single reference measurement channel test.

ETSI



3GPP TS 38.521-4 version 15.1.0 Release 15 295 ETSI TS 138 521-4 V15.1.0 (2019-07)

G.1.3 Design of the test

Thetest is defined by the following design principles (see clause G.2, Theory):
1. The standard concept is applied. (not the early decision concept)
2. A second limit isintroduced: The second limit is different, whether 30 % or 70 % throughput is tested.
3. Todecidethetest pass:
Supplier risk is applied based on the Bad DUT quality
To decide the test fail:
Customer Risk is applied based on the specified DUT quality
The test is defined by the following parameters:
1a) Limit Error Ratio = 0.3 (in case 70 % Throughput is tested) or
1b) Limit Throughput = 0.3 (in case 30 % Throughput is tested)
2a) Bad DUT factor M=1.378 (selectivity)
2b) Bad DUT factor m=0.692 (selectivity)
justification see: TS 34.121 Clause F.6.3.3
3) Confidence level CL =95 % (for specified DUT and Bad DUT-quality)

G.1.4 Pass Falil limit

Testing Throughput = 30 %, then the test limit is
Number of successes (ACK) / number of samples> 59/ 233
Testing Throughput = 70 % then the test limit is
Number of fails (NACK and statDTX) / number of samples < 66/ 184
There are 3 distinct cases:
a) The duration for the number of samples (233 or 184) is greater than the minimum test time:

Then the number of samples (233 or 184) is predefined and the decision is done according to the number of events
(59 successes or 66 fails)

b) Since subframe 0 and 5 contain less bits than the remaining subframes, it is allowed to predefine a number of
samples contained in an integer number of frames. In this case test-limit-ratio applies.

¢) The minimum test timeis greater than the duration for the number of samples:

The minimum test time is predefined and the decision is done comparing the measured ratio at that instant against
the test-limit-ratio.

NOTE: Thetest timefor most of the testsis governed by the Minimum Test Time.

G.1.5 Minimum Test time
Editor's Note: Simulation method to derive minimum test time for FR2 needs to be evaluated.

If apassfail decisionin clause G.1.4 can be achieved earlier than the minimum test time, then the test shall not be
decided, but continued until the minimum test timeis elapsed.

The tables below contain the minimum number of sotsfor FDD and TDD.
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By simulations the minimum number of active subframes (carrying DL payload) was derived (MNAS), then adding
inactive subframes to the active ones. For TDD additional subframes contain no DL payload) then rounding up to full
thousand and then adding a bias of 1000 (BMNSF).

Simulation method to derive minimum test time:

With alevel, corresponding a throughput at the test limit (here 30 % or 70 % of the max. throughput) the preliminary
throughput versus time converges towards the final throughput. The allowance of + 0.2 dB around the above mentioned
level is predefined by RANS to find the minimum test time. The allowance of £0.2 dB maps through the function "final
throughput versus level” into athroughput corridor. The minimum test time is achieved when the preliminary
throughput escapes the corridor the last time. The two functions "final throughput versuslevel” and "preliminary
throughput versus time" are simulation results, which are done individual for each demodulation scenario.

final throughput A préeliminary
versus level throuahput versus time
Last escape
from the
/\ /\ /\ corridor final
V throughput
. N (WAWAVIWANIVAN
‘ | i
\/ for test limit
ea 709%
- v .
Level indB time
Allowance:  Level for 70% Result:Y
+0.2dB throughput Mimimum
test time

Figure G.1.5-1: Simulation method to derive minimum test time
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Table G.1.5-1: Minimum Test time for 2Rx FDD FR1 PDSCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulations) | active and (MNAS) (MNAYS) after
inactive (Information | rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
P [1000
(mandatory)
1-1 R.PDSCH.1-1.1 FDD 10 10000 10526 11000
10MHz ChBW/15kHz SCS, QPSK,
0.30,
2x2, ULA Low
TDLB100ns-400Hz
1-2 R.PDSCH.1-1.2 FDD 20 20000 21052 22000
10MHz ChBW/15kHz SCS, QPSK,
0.30,
2x2, ULA Low
TDLC300ns-100Hz
1-3 R.PDSCH.1-4.1 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS, 256QAM,
0.82,
2x2, ULA Low
TDLA30ns-10Hz
1-4 R.PDSCH.1-2.1 FDD 20 20000 21052 22000
10MHz ChBW/15kHz SCS, 16QAM,
0.48,
2x2, ULA Low
TDLC300ns-100Hz
2-1 R.PDSCH.1-3.1 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS, 64QAM,
0.51,
2x2, ULA Low
TDLA30ns-10Hz
2-2 R.PDSCH.2-1.1 FDD 75 75000 78947 79000
20MHz ChBW/15kHz SCS, 64QAM,
0.51,
2x2, ULA Low
TDLA30ns-10Hz
3-1 R.PDSCH.1-2.2 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS, 16QAM,
0.48,
2x2, ULA Medium
TDLA30ns-10Hz
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Table G.1.5-2: Minimum Test time for 2Rx TDD FR1 PDSCH Type A performance

Test Demodulation scenario Minimum Test Minimum Minimum Minimum
No (info only) Time number of number of active Number of
(seconds) subframes subframes Active
(Based on (MNS = active (MNAS) Subframes
simulation) and inactive (Information (MNAYS) after
subframes) only) rounding up to
nearest
thousand
MNAS=
1000 MNAS
*1"1000 ]
(mandatory)
1-1 R.PDSCH.2-1.1 TDD 10 10000 14285 15000
40MHz ChBW/30kHz SCS,
QPSK, 0.30,
FR1.30-1, 2x2, ULA Low
TDLB100ns-400Hz
1-2 R.PDSCH.2-1.2 TDD 20 20000 28570 29000
40MHz ChBW/30kHz SCS,
QPSK, 0.30,
FR1.30-1, 2x2, ULA Low
TDLC300ns-100Hz
1-3 R.PDSCH.2-4.1 TDD 75 75000 107143 108000
40MHz ChBW/30kHz SCS,
256QAM, 0.82,
FR1.30-1, 2x2, ULA Low
TDLA30ns-10Hz
1-4 R.PDSCH.2-2.1 TDD 20 20000 28570 29000
40MHz ChBW/30kHz SCS,
16QAM, 0.48,
FR1.30-1, 2x2, ULA Low
TDLC300ns-100Hz
1-5 [R.PDSCH.2-5.1 TDD] 75 75000 125000 125000
40MHz ChBW/30kHz SCS,
QPSK, 0.30,
FR1.30-2, 2x2, ULA Low
TDLA30ns-10Hz
1-6 [R.PDSCH.2-6.1 TDD] 75 75000 125000 125000
40MHz ChBW/30kHz SCS,
QPSK, 0.30,
FR1.30-2, 2x2, ULA Low
TDLA30ns-10Hz
2-1 R.PDSCH.2-3.1 TDD 75 75000 107143 108000
40MHz ChBW/30kHz SCS,
64QAM, 0.51,
FR1.30-1, 2x2, ULA Low
TDLA30ns-10Hz
2-2 R.PDSCH.2-9.1 TDD 75 75000 107143 108000
20MHz ChBW/30kHz SCS,
64QAM, 0.51,
FR1.30-1A, 2x2, ULA Low
TDLA30ns-10Hz
3-1 R.PDSCH.2-2.2 TDD 75 75000 107143 108000

40MHz ChBW/30kHz SCS,
16QAM, 0.48,
FR1.30-1, 2x2, ULA Medium
TDLA30ns-10Hz

Editor’s note: The min test time specified in the table above to be used unless more simulation data suggests

changing the test time.

ETSI




3GPP TS 38.521-4 version 15.1.0 Release 15

299

ETSI TS 138 521-4 V15.1.0 (2019-07)

Table G.1.5-3: Minimum Test time for 2Rx 2Tx FDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) | active and (MNAS) (MNAYS) after
inactive (Information | rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
P [1000
(mandatory)
1 R.PDCCH.1-2.2 FDD 20 20000 21052 22000
10MHz ChBW/15kHz SCS,
2x2, ULA Low
TDLA300ns-100Hz
2 R.PDCCH.1-2.5 FDD 20 20000 21052 22000
10MHz ChBW/15kHz SCS,
2x2, ULA Low
TDLC300ns-100Hz
3 R.PDCCH.1-1.3 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS
2x2, ULA Low
TDLA30ns-10Hz

Table G.1.5-4: Minimum Test time for 2Rx 1Tx FDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) | active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
SR [1000
(mandatory)
1 R.PDCCH.1-2.1 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS,
2x2, ULA Low
TDLA30ns-10Hz
2 R.PDCCH.1-2.3 FDD 20 20000 21052 22000
10MHz ChBW/15kHz SCS,
2x2, ULA Low
TDLC300ns-100Hz
3 R.PDCCH.1-2.4 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS
2x2, ULA Low
TDLA30ns-10Hz
4 R.PDCCH.1-1.1 FDD 75 75000 78947 79000
10MHz ChBW/15kHz SCS,
2x2, ULA Low
TDLC30ns-10Hz
5 [R.PDCCH.1-2.6 FDD] 75 75000 78947 79000
10MHz ChBW/15kHz SCS,
2x2, ULA Low
TDLA30ns-10Hz
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Table G.1.5-5: Minimum Test time for 2Rx TDD FR1 PDSCH Type A and CSI-RS overlapped

performance
Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulations) | active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
S [1000
(mandatory)
1-1 R.PDSCH.2-7.1 TDD 20 20000 28571 29000
40MHz ChBW/30kHz SCS, 16QAM,
0.48,
FR1.30-1
2x2, ULA Low
TDLC300ns-100Hz
Table G.1.5-6: Minimum Test time for 2Rx 1Tx TDD FR1 PDCCH Type A performance
Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) | active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
i [1000
(mandatory)
1 R.PDCCH. 2-1.1 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
1x2, ULA Low
TDLA30ns-10Hz
2 R.PDCCH. 2-1.2 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
1x2, ULA Low
TDLC300ns-100Hz
3 R.PDCCH. 2-2.1 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS
1x2, ULA Low
TDLC300ns-100Hz
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Table G.1.5-7: Minimum Test time for 2Rx 2Tx TDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
1000 = I1ooo
(mandatory)
1 R.PDCCH. 2-1.3 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
2x2, ULA Low
TDLC300ns-100Hz

Table G.1.5-8: Minimum Test time for 4Rx 1Tx FDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
1000 IMNAS
" 1000
(mandatory)
1 R.PDCCH. 1-2.1 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
1x4, ULA Low
TDLA30ns-10Hz
2 R.PDCCH. 1-2.3 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
1x4, ULA Low
TDLC300ns-100Hz
3 R.PDCCH. 1-2.4 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
1x4, ULA Low
TDLA30ns-10Hz
4 R.PDCCH. 1-1.1 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
1x4, ULA Low
TDLA30ns-10Hz
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Table G.1.5-9: Minimum Test time for 4Rx 2Tx FDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
1000’[1000
(mandatory)
1 R.PDCCH. 1-2.2 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
2x4, ULA Low
TDLC300ns-100Hz
2 R.PDCCH. 1-2.5 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
2x4, ULA Low
TDLC300ns-100Hz
3 R.PDCCH. 1-1.3 FDD 100 100000 105263 106000
10MHz ChBW/15kHz SCS,
2x4, ULA Low
TDLA30Nns-10Hz

Table G.1.5-10: Minimum Test time for 4Rx 1Tx TDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
1000 IMNAS
“ 1000
(mandatory)
1 R.PDCCH. 2-1.1 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
1x4, ULA Low
TDLA30ns-10Hz
2 R.PDCCH. 2-1.2 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
1x4, ULA Low
TDLC300ns-100Hz
3 R.PDCCH. 2-2.1 TDD 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
1x4, ULA Medium A
TDLA30ns-10Hz
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Table G.1.5-11: Minimum Test time for 4Rx 2Tx TDD FR1 PDCCH Type A performance

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulation) active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
1000 = I1ooo
(mandatory)
1 [TBD] 100 100000 142857 143000
40MHz ChBW/30kHz SCS,
2x4, ULA Low
TDLC300ns-100Hz
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Table G.1.5-12: Minimum Test time for 4Rx FDD FR1 PDSCH Type A performance

Test
No

Demodulation scenario
(info only)

Minimum

Test Time
(seconds)
(Based on
simulations

Minimum
number of
subframes

(MNS =
active and
inactive
subframes)

Minimum
number of
active
subframes
(MNAS)
(Information

only)

Minimum
Number of
Active
Subframes
(MNAS) after
rounding up
to nearest
thousand
MNAS=
000 [MNAS
i T
(mandatory)

1-1

R.PDSCH.1-1.1 FDD
10MHz ChBW/15kHz SCS, QPSK,
0.30,
2x4, ULA Low
TDLB100ns-400Hz

10

10000

10526

11000

1-2

R.PDSCH.1-1.2 FDD
10MHz ChBW/15kHz SCS, QPSK,
0.30,
2x4, ULA Low
TDLC300ns-100Hz

20

20000

21052

22000

R.PDSCH.1-4.1 FDD
10MHz ChBW/15kHz SCS, 256QAM,
0.82,
2x4, ULA Low
TDLA30ns-10Hz

75

75000

78947

79000

1-4

R.PDSCH.1-2.1 FDD
10MHz ChBW/15kHz SCS, 16QAM,
0.48,
2x2, ULA Low
TDLC300ns-100Hz

20

20000

21052

22000

R.PDSCH.1-3.1 FDD
10MHz ChBW/15kHz SCS, 64QAM,
0.51,
2x4, ULA Low
TDLA30ns-10Hz

75

75000

78947

79000

2-2

R.PDSCH.2-1.1 FDD
20MHz ChBW/30kHz SCS, 64QAM,
0.51,
2x4, ULA Low
TDLA30Nns-10Hz

75

75000

78947

79000

3-1

R.PDSCH.1-2.3 FDD
10MHz ChBW/15kHz SCS, 16QAM,
0.48,
4x4, ULA Low
TDLA30Nns-10Hz

75

75000

78947

79000

R.PDSCH.1-2.4 FDD
10MHz ChBW/15kHz SCS, 16QAM,
0.48,
4x4, ULA Low
TDLA30Nns-10Hz

75

75000

78947

79000

5-1

R.PDSCH.1-2.3 FDD
10MHz ChBW/15kHz SCS, 16QAM,
0.48,
4x4, ULA Medium A
TDLA30ns-10Hz

75

75000

78947

79000
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Table G.1.5-13: Minimum Test time for 2Rx FDD FR1 PDSCH Type A performance for LTE-NR
coexistence scenario

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulations) | active and (MNAS) (MNAYS) after
inactive (Information rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
S [1000
(mandatory)
1-1 R.PDSCH.1-7.1 FDD 75 75000 93750 94000
10MHz ChBW/15kHz SCS, QPSK,
0.30,
4x2, ULA Low
TDLA30ns-10Hz
1-2 R.PDSCH.1-7.2 FDD 75 75000 93750 94000
10MHz ChBW/15kHz SCS, QPSK,
0.30,
4x2, ULA Low
TDLC30ns-10Hz

Table G.1.5-14: Minimum Test time for 4Rx FDD FR1 PDSCH Type A performance for LTE-NR
coexistence scenario

Test Demodulation scenario Minimum Minimum Minimum Minimum
No (info only) Test Time number of number of Number of
(seconds) subframes active Active
(Based on (MNS = subframes Subframes
simulations) | active and (MNAS) (MNAS) after
inactive (Information | rounding up
subframes) only) to nearest
thousand
MNAS=
MNAS
1000+ [1000
(mandatory)
1-1 R.PDSCH.1-7.1 FDD 75 75000 93750 94000
10MHz ChBW/15kHz SCS, QPSK,
0.30,
4x4, ULA Low
TDLA30ns-10Hz
1-2 R.PDSCH.1-7.2 FDD 75 75000 93750 94000
10MHz ChBW/15kHz SCS, QPSK,
0.30,
4x4, ULA Low
TDLC30ns-10Hz
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Table G.1.5-15: Minimum Test time for 2Rx FDD FR1 PDSCH mapping Type A and CSI-RS overlapped
with PDSCH performance

Test Demodulation scenario Minimum Test Minimum Minimum Minimum
No (info only) Time number of number of active Number of
(seconds) subframes subframes Active
(Based on (MNS = active (MNAS) Subframes
simulation) and inactive (Information (MNAYS) after
subframes) only) rounding up to
nearest
thousand
MNAS=
1000 MNAS
[1000]
(mandatory)
1-1 R.PDSCH.1-5.1 FDD 20 20000 28570 29000

10MHz ChBW/15kHz SCS,
16QAM, 0.48,
FR1.30-1, 2x2, ULA Low
TDLC300ns-100Hz

Table G.1.5-16: Minimum Test time for 2Rx TDD FR1 PDSCH mapping Type A and CSI-RS overlapped
with PDSCH performance

FFS

G.2

Theory to derive the numbers for statistical testing

(informative)

Editor's note: This clause of the Annex G isfor information only and it described the background theory and
information for statistical testing.

G.2.1 Error Ratio (ER)

The Error Ratio (ER) is defined as the ratio of number of errors (ne) to all results, number of samples (ns).

(1-ER isthe success ratio).

G.2.

2 Test Design

A statistical test is characterized by:

Test-time, Selectivity and Confidence level.

G.2.3 Confidence level

The outcome of a statistical test isadecision. This decision may be correct or in-correct. The Confidence Level CL
describes the probability that the decision is a correct one. The complement is the wrong decision probability (risk) D =

1-CL.

G.2.

4 Introduction: Supplier Risk versus Customer Risk

There are two targets of decision:

(a) A measurement on the pass-limit shows, that the DUT has the specified quality or is better with probability CL
(CL €.9.95 %). Thisshall lead to a"pass decision”.
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A measurement on the bad side of the pass-limit is simply "not pass’ (undecided or artificial fail).

(aa) Complementary:

A measurement on the fail-limit shows, that the DUT is worse than the specified quality with probability CL.

Thefail-limit is on the bad side of the specified DUT-quality. A more stringent CL shifts the fail-limit farer
into the bad direction. Given the quality of the DUTs is distributed, a greater CL failsless and worse DUTS.

A measurement on the good side of the fail-limit is simply "not fail".

(b) A DUT, known to have the specified quality, shall be measured and decided pass with probability CL. This leads

to the test limit.

For CL e.g. 95 %, the test limit is on the bad side of the specified DUT-quality. CL e.g.99 % shifts the pass-limit
farer into the bad direction. Given the DUT-quality is distributed, a greater CL passes more and worse DUTS.

(bb) A DUT, known to be an (¢>0) beyond the specified quality, shall be measured and decided fail with

probability CL.

For CL e.9.95 %, thetest limit is on the good side of the specified DUT-quality.

NOTE 1: The different sensefor CL in (a), (aa) versus (b), (bb).

NOTE 2: For constant CL in al 4 bullets (a) is equivalent to (bb) and (aa) is equivalent to (b).

G.2.5 Supplier Risk versus Customer Risk

The table below summarizes the different targets of decision.

Table G.2.5-1: Equivalent statements

Equivalent statements, using different cause-to-effect-directions,
and assuming CL = constant >1/2

cause-to-effect-

Known measurement result >

Known DUT's quality >

shows, that the DUT has the
specified quality or is better (a)

directions estimation of the DUT's quality estimation of the measurement's
outcome
Supplier Risk A measurement on the pass-limit | A DUT, known to have an (¢>0)

beyond the specified DUT-quality,
shall be measured and decided
fail (bb)

Customer Risk

A measurement on the fail-limit
shall shows, that the DUT is
worse than the specified quality
(aa)

A DUT, known to have the
specified quality, shall be
measured and decided pass (b)

The shaded area shown the direct interpretation of Supplier Risk and Customer Risk.

The same statements can be based on other DUT-quality-definitions.

G.2.6

In standard statistical tests, a certain number of results (ns) is predefined in advance to the test. After nsresults the

Introduction: Standard test versus early decision concept

number of bad results (ne) is counted and the error ratio (ER) is calculated by ne/ns.

Applying statistical theory, a decision limit can be designed, against which the calculated ER is compared to derive the

decision. Such alimit is one decision point and is characterized by:

- D: thewrong decision probability (a predefined parameter)
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- ns: the number of results (afixed predefined parameter)
- ne: the number of bad results (the limit based on just ns)

In the formulafor the limit, D and ns can be understood as variable parameter and variable. However the standard test
execution requires fixed nsand D. The property of such atest is: It discriminates between two states only, depending on
the test design:

- pass (with CL) / undecided (undecided in the sense: finally undecided)
- fail (with CL) / undecided (undecided in the sense: finally undecided)
- pass(with CL) /fail (with CL) (however against two limits).

In contrast to the standard statistical tests, the early decision concept predefines a set of (ne,ns) co-ordinates,
representing the limit-curve for decision. After each result a preliminary ER is calculated and compared against the
limit-curve. After each result one may make the decision or not (undecided for later decision). The parameters and
variablesin the limit-curve for the early decision concept have a similar but not equal meaning:

- D: the wrong decision probability (a predefined parameter)
- ns: the number of results (a variable parameter)
- ne: the number of bad results (the limit. It varies together with ns)

To avoid a"final undecided" in the standard test, a second limit shall be introduced and the single decision co-ordinate
(ne,ns) needs a high ne, leading to a fixed (high) test time. In the early decision concept, having the same selectivity and
the same confidence level an "undecided" need not to be avoided, asit can be decided later. A perfect DUT will hit the
decision coordinate (ne,ns) with ne=0. Thistest timeis short.

G.2.7 Standard test versus early decision concept

For Supplier Risk:

The wrong decision probability D in the standard test is the probability, to decide aDUT in-correct in the single
decision point. In the early decision concept there is a probability of in-correct decisionsd at each point of the limit-
curve. The sum of all those wrong decision probabilities accumulate to D. Hence d<D.

For Customer Risk:

The correct decision probability CL in the standard test is the probability, to decide aDUT correct in the single decision
point. In the early decision concept there is a probability of correct decisions cl at each point of the limit-curve. The sum
of all those correct decision probabilities accumulate to CL. Hence cI<CL or d>D.

G.2.8 Selectivity

Thereis no statistical test which can discriminate between alimit DUT and a DUT which is an (e>0) apart from the
limit in finite time and high confidence level CL. Either the test discriminates against one limit with the results pass
(with CL)/undecided or fail (with CL)/undecided, or the test endsin aresult pass (with CL)/fail (with CL) but this
requires a second limit.

For CL>1/2, a (measurement-result = specified-DUT-quality), generates undecided in test "supplier risk against pass
limit" (a, from above) and also in the test "customer risk against the fail limit " (aa)

For CL>1/2, aDUT, known to be on the limit, will be decided pass for the test "customer risk against pass limit" (b)
and also "supplier risk against fail limit" (bb).

This overlap or undecided areais not a fault or a contradiction, however it can be avoided by introducing aBad or a
Good DUT quality according to:

- Bad DUT quality: specified DUT-quality * M (M>1)
- Good DUT quality: specified DUT-quality * m (m<1)
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Using e.g. M>1 and CL=95 % thetest for different DUT qualities yield different pass probabilities:

100%
95% \L
Pass- A
Proba-
bility
A
50%
v
B
Y
5% T\
0% — - — - —
0 specified quality  M* specified quality DUT quality in ER

Figure G.2.8-1: Pass probability versus DUT quality

G.2.9 Design of the test

The receiver characteristic test are defined by the following design principles:
1. Theearly decision concept is applied.
2. A second limit isintroduced: Bad DUT factor M>1
3. Todecidethetest pass:
Supplier risk is applied based on the Bad DUT quality
To decide the test fail
Customer Risk is applied based on the specified DUT quality
The receiver characterigtic test are defined by the following parameters:
1. LimitER=0.05
2. Bad DUT factor M=1.5 (selectivity)
3. Confidencelevel CL =95 % (for specified DUT and Bad DUT-quality)
This has the following consequences:

1. A measurement on the fail limit is connected with 2 equivalent statements:

A measurement on the fail-limit shows, that the A DUT, known have the specified quality,
DUT is worse than the specified DUT-quality shall be measured and decided pass

2. A measurement on the pass limit is connected with the complementary statements:

A measurement on the pass limit shows, that the |A DUT, known to have the Bad DUT quality,
DUT is better than the Bad DUT-quality. shall be measured and decided fail
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The left column is used to decide the measurement.

The right column is used to verify the design of the test by simulation.

The simulation is based on the two fulcrums A and B only in Figure G.2.8-1
3. Testtime

The minimum and maximum test timeis fixed.

The average test time is a function of the DUT's quality.

Theindividual test timeis not predictable.

4. The number of decision co-ordinates (ne,ns) in the early decision concept is responsible for the selectivity of the
test and the maximum test time. Having fixed the number of decision co-ordinates there is still freedom to select
the individual decision co-ordinatesin many combinations, all leading to the same confidence level.

G.2.10 Simulation to derive the pass fail limits

There is freedom to design the decision co-ordinates (ne,ns).
The binomia distribution and itsinverseis used to design the pass and fail limits. Note that this method is not unique
and that other methods exist.

ne
(ne + qnbinomidf, ne, ER))

fail(ne, d =

ne
(ne + qnbinomﬁclp, ne, ER-M))

pas$ne, Clp, M) =

Where
- fail(..) istheerror ratio for the fail limit
- pass(..) isthe error ratio for the passlimit
- ERisthe specified error ratio 0.05
- neisthe number of bad results. Thisisthe variable in both equations
- M istheBad DUT factor M=1.5

- dristhe wrong decision probability of asingle (ne,ns) co-ordinate for the fail limit.
Itisfound by simulation to be d; = 0.004

- clpisthe confidence level of asingle (ne,ns) co-ordinate for the pass limit.
It isfound by simulation to be cl, = 0.9975

- gnbinom(..): The inverse cumulative function of the negative binomia distribution
The simulation works as follows:
- Alarge population of limit DUTs with true ER = 0.05 is decided against the pass and fail limits.
- clp and dr are tuned such that CL (95 %) of the population passes and D (5 %) of the population fails.
- A population of Bad DUTswith true ER = M*0.05 is decided against the same pass and fail limits.

- clp and dr are tuned such that CL (95 %) of the population failsand D (5 %) of the population passes.
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- This procedure and the relationship to the measurement isjustified in clause G.2.9. The number of DUTs
decrease during the simulation, as the decided DUTs leave the population. That number decreases with an
approximately exponential characteristics. After 169 bad results all DUTSs of the population are decided.

NOTE: The exponential decrease of the population is an optimal design goal for the decision co-ordinates (ne,ns),
which can be achieved with other formulas or methods as well.
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Annex H (informative):
Test Procedure for FR2 Demod Testing

This annex specifies the common test procedure for FR2 demodulation performance testing.
FR2 demodulation testing can be split into following 3 stages:
- Stagel: Selecting the best UE beam during initial call setup.

- Stage2: Before the actual test measurement starts, ensure the channel is conducive for UE to start decoding a
given MCS asrequired by the RAN4 reguirement.

- Stage 3: Actual test with RAN4 defined test parameters starts.
Following test function is defined to accomplish stagel and stage2:

1 DUT positionin the test zone.

If known, align the DUT to the best { X,Y,Z} location in the test zone;
- Where{X,Y,Z} arethe co-ordinate pointsfor aligning DUT Antenna Panel, such that the pandl is:
- Center Aligned of the Test zone (Quiet Zone); and/or
- Center Aligned to the boresight of the TRxP
- Else
- Align the geometric center of the DUT to the center of the quiet zone.
2. Determine the best DUT position for stage3:
- Maximize various metricsRank, RSRP Per branch (RSRPB).
- Maximize any other metrics (FFS) based on configured measurements.
- Best {Azimuth, Elevation} position in asweep list of N { Azimuthy ,, Elevations }:
- Where{Azimuth, , Elevation, »} aredistinct Azimuth & Elevation points
- DUT positioner is swept through these distinct points using a measurement grid FFS.
3. Additional Procedure (Optional):
- ldentify the actual Pathloss for run time compensation in the testcase:
- Definethe use of the pathloss in the test
- Use of [Expected Pathloss - Actual Pathloss] in the test
- Optionaly identify the best TRxP, if applicable:
- Storedatain acalibration file for further use.
- Definethe procedure for controlling the positioner:

- SCPI based definitions
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‘TRX P'

Tes Equipment Calibration Output
Parameter File
{ActualPathLoss,
Measurement Inaccuracy, BestTRXP}

|
L

Elevation

Test Setup <X aa

DUT Positioner Output Parameter
File
{XY, {Azimuth1, Elevation1,
...Azimuthn, Elevationn}

Figure Y-1: Test Function Usage in Demod/RRM (and optionally Signalling)

Stagel & Stage2 in NSA Mode;

The below flow chart details the steps for Stage 1 and Stage 2 in NSA Mode for demodulation testing and possibly
applicable to RRM scenarios.
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f/ Start

Power up the UE in
NSA Mode

|

Move Positioner to
{Azimuth-n, Elevation-n}

List of Sweep
Positions Complete

LTE Attach
successful?

Test Case cannot No
———————|
be started Yes

Configure [2NR rvvleasurements &
RSRPB Reporting for Configured

PSCell ]
Start {Azimuth-n,
> Elevation-n}
TE to configure UE Yes Sweep
to report RI
¥
No
e OE recom Rl i Enable Additional
oes UL reportRla itional TRXPs t
expected X TRXP one at a
be tried? time
I
Y  I—
T No
_Doesthe DUT report RSRPB_
~ within an expected +/- ‘TBD’

iy other metric (CQJ etc) to
evaluated over the per branch
delta?

DUT Positioner Output File Yes—» TBD

f {Azimuth N, Elevation M where Proceed to actual Test
Stage 1-2 Passed} \

" Update ‘( | Optionally send UE No
| {Actual Path Loss updates from | | Beamlock
RSRBP} / command

Figure Y-2: Flow Chart depicting Test Steps for Stage 1 & 2 in NSA Mode for Demod/RRM

Steps
1) Power-up the UE in NSA Mode, and let the LTE ATTACH go through.
2) TE now configuresthe DUT to report RSRPB for the configured NR PSCell.
3) TE also configures UE to report RI.
4) Check if Rl isas expected and DUT reports RSRPB within an expected pre-defined tolerance limit +/- "x" dB.

5) If the reported RSRPB is not within this pre-defined tolerance limit or RI is not as expected, sweep the Azimuth
and Elevation points { Azimuth, Elevation}, with the help of UE Positioner.

6) Stop the sweep once the DUT reports RSRPB within pre-defined tolerance limits and RI is as expected.

7) Stage 1 and Stage 2 have passed in NSA Mode, and Test can proceed to Stage 3, which is the actual Demod
Test.

8) If list of sweep positions completed without the criteriafor RSRPB or RI report being met, optionally use
additional TRxPto do step 2to 7.

9) Any other metric to check is FFS.

10) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metricsis
stored in an output file, and the calibration file is also updated.

Stage 1in SA Mode:
The below flow chart details the steps for Stage 1 in SA Mode for Demod Tests, and possibly applicable to RRM.
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Measurements}
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Yes needed to be
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{Actual Path Loss updates from DUT\

1 DUT Positioner Output File
\( {Azimuth N, Elevation M where
\

Stage 2 Passed}

Figure Y-3: Flow Chart depicting Test Steps for Stagel in SA Mode for Demod/RRM

1) If the DUT Antenna Panel exact position is known, then place it in the center of Test Zone/Quiet Zonein a
perfect alignment forming a boresight with the active TRxP.

2) Else, aign the geometric center of the DUT to the center of the quiet zone.

3) If thisposition is not known, iteratively sweep the Azimuth and Elevation points { Azimuth, Elevation}, with the
help of UE Positioner.

4) For each Azimuth and Elevation point, TE waits for the DUT to RACH, indicating the DUT has found the best
beam to RACH on to followed by ATTACH procedure, indicating Stage 1 has passed.

5) Thewait for RACH and eventual ATTACH istried until acertain timer expires.
6) If the timer expiresand ATTACH is unsuccessful,

a) Go to next Azimuth and Elevation and repeat the steps 3-4.

b) Else optionally evaluate using additional TRxP.

c) If ATTACH still not completed, declare the test inconclusive.

7) If the Test Passes, optionally the Test Equipment Calibration Fileis updated with the Azimuth and Elevation
values where the DUT successfully ATTACHED, and the path loss is also updated, if known.

Stage2in SA Mode
The below flow chart details the steps for Stage 2 in SA Mode for demodulation tests, and possibly applicable to RRM.
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Figure Y-4: Flow Chart depicting Test Steps for Stage 2 in SA Mode for Demod/RRM

Steps
1) Keepingthe DUT in the same position in which it passed the Stage 1,
2) TE configuresthe DUT to report Rl and RSRPB.

3) Check if RI reported is as expected and the DUT reports RSRPB within a pre-defined tolerance limit of +/- "x"
dB.

4) If the reported RSRPB is not within this pre-defined tolerance limit or RI is not as expected, sweep the Azimuth
and Elevation points { Azimuth, Elevation}, with the help of UE Positioner.

5) Stop the sweep once the DUT reports RSRPB within pre-defined tolerance limits and Rl is as expected.
6) Stage 2 has now passed and test can proceed to Stage 3, which isthe actual Demod Test.

7) If list of sweep positions completed without RSRPB or RI report as expected, optionally use additional TRxP to
dostep2to5.

8) Any other metric to check is FFS.

9) Optionally the best DUT position along with the Azimuth and Elevation, and the RSRPB or any other metricis
stored in an output file, and the calibration file is also updated.
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Annex | (informative):
Change history
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Change history
Date Meeting |Tdoc CR [Rev [Cat |Subject/Comment New
version
2018-01 R5-180064 Skeleton for NR Demod spec 0.0.1
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2018-10-12 R5-185903 Added the demod spec test case section titles to be in line with  |0.1.1
RAN4 approved skeleton for 38.101-4
2018-11-20 |RANS #81 [R5-188006 new TC for PDSCH FR1 demod 0.2.0
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2018-11-20 |RANS5 #81 |R5-187573 section 3 of 38.521-4 spec 0.2.0
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NR AH#4 Demodulation performance (4x4)
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2019-01-25 |RANS5 5G- |R5-190935 PDSCH and PDCCH Config before measurement 0.3.0
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NR AH#4 architecture options
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Tx antenna performance for both SA and NSA
2019-03-01 |RANS #82 [R5-192465 Introduction of New test case 5.3.3.2.1 4Rx TDD FR1 PDCCH 1 |0.4.0
Tx antenna performance for both SA and NSA
2019-03-01 |RANS #82 [R5-192465 Introduction of New test case 5.3.3.2.2 4Rx TDD FR1 PDCCH 2 |0.4.0
Tx antenna performance for both SA and NSA
2019-03-01 [RANS #82 (R5-192474 Introduction of TS 38.521-4 test case 6.3.2.1.1 0.4.0
2019-03-01 |RANS #82 [R5-192475 Introduction of TS 38.521-4 test case 6.3.2.1.2 0.4.0
2019-03-01 |RANS #82 |R5-192467 Introduction of test case 5.2.2.1.2_1, 2Rx FDD FR1 PDSCH 0.4.0
mapping Type A and CSI-RS overlapped with PDSCH
performance - 2x2 MIMO with baseline receiver for both SA and
NSA
2019-03-01 [RANS5 #82 [R5-192840 Demod spec section 4 update 0.4.0
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2019-03-01 |RANS #82 |R5-192673 Update to TDD FR1 2Rx PDSCH Type A test case 0.4.0
2019-03-01 [RANS5 #82 [R5-192103 addition of 2Rx TDD FR1 periodic CQI reporting test case 0.4.0
2019-03-01 [RANS #82 [R5-192468 pCR for addition of 2Rx TDD FR1 TypeA and CSI-RS 0.4.0
overlapped TC
2019-03-01 [RANS #82 [R5-192866 PCR for modification of PDSCH and PDCCH Config before 0.4.0
measurement
2019-03-01 [RANS #82 [R5-192470 pCR for modification of FDD FR1 PDCCH Demod 0.4.0
2019-03-01 [RANS5 #82 [R5-192471 pCR for modification of FDD 2Rx FR1 PDSCH Demod 0.4.0
2019-03-01 |RANS #82 [R5-192472 Update to 2Rx TDD FR1 RI reporting for both SA and NSA 0.4.0
2019-03-01 [RANS #82 [R5-192460 Minimum test time update for FR1 Demod test case 0.4.0
2019-03-01 [RANS #82 [R5-192473 Addition of Annex F for Demod spec 0.4.0
2019-03 RAN#83 |RP-190222 |- - - Presented to the RAN#83 plenary for 1-step approval 1.0.0
2019-03 RAN#83 |- - - - raised to v15.0.0 with editorial changes only 15.0.0
2019-06 RAN5#83 |R5-193544 |0030|- F Updates to test case 6.2.2.1.2.1, 2Rx FDD FR1 periodic 15.1.0
wideband CQI reporting under fading conditions for both SA and
NSA
2019-06 RAN5#83 |R5-193943 |0035(- F Adding test case 6.2.2.2.2.2, 2Rx TDD FR1 periodic subband 15.1.0
CQI reporting under fading conditions for both SA and NSA
2019-06 RAN5#83 |R5-194159 |0048|- F Alignment of Annex C with core specification 15.1.0
2019-06 RAN5#83 |R5-194466 |0056 |- F Introduction of FR1 CQI test case 6.2.2.2.2.1 15.1.0
2019-06 RAN5#83 |R5-194622 |0057|- F Corrections TDD UL-DL configurations 15.1.0
2019-06 RANS5#83 |R5-194680 0066 (- F Demod section 5 general update 15.1.0
2019-06 RAN5#83 [R5-194689 |0073]- F Addition of text for FR1 PBCH demodulation test case 15.1.0
2019-06 RAN5#83 |R5-194690 |0074|- F Update to 2Rx TDD FR2 PDSCH Type A test case 15.1.0
2019-06 RAN5#83 |R5-194691 |0075(- F Update to FR2 PDCCH config param 15.1.0
2019-06 RAN5#83 |R5-194692 |0076|- F Addition of text for FR2 PBCH demodulation test case 15.1.0
2019-06 RAN5#83 |R5-194693 0077 |- F Update to section 8 CSI reporting 15.1.0
2019-06 RAN5#83 |R5-194979 |0063|1 F Further updates to 2Rx TDD FR1 PDSCH mapping Type A test |15.1.0
case
2019-06 RAN5#83 |R5-194980 |0032|1 F Introduction of TC 6.4.3.2_1 4Rx TDD FR1 Rl reporting for both |15.1.0
SA and NSA

2019-06 RAN5#83 |R5-194981 |0034|1 F Adding test case 6.2.2.1.2.2, 2Rx FDD FR1 periodic subband 15.1.0
CQI reporting under fading conditions for both SA and NSA
2019-06 RAN5#83 |R5-194982 |0053|1 F Update to 4Rx FDD FR1 PDSCH mapping Type A performance |15.1.0
4x4 MIMO with baseline Rx
Update to 4Rx FDD FR1 PDSCH mapping Type A performance |15.1.0
4x4 MIMO with enhanced Rx

2019-06 RAN5#83 |R5-194983 |0054 |1

T

2019-06 RAN5#83 |R5-194984 00371 F Editorial changes to TS 38.521-4 test case 6.3.2.1.2 15.1.0
2019-06 RAN5#83 |R5-194985 |0038]1 F Introduction to TS 38.521-4 test case 6.3.3.1.1 15.1.0
2019-06 RAN5#83 |[R5-194986 (00391 F Introduction to TS 38.521-4 test case 6.3.3.1.2 15.1.0
2019-06 RAN5#83 [R5-194987 [0040|1 F Introduction to TS 38.521-4 test case 6.3.3.2.1 15.1.0
2019-06 RAN5#83 |R5-194988 |0041]1 F Introduction to TS 38.521-4 test case 6.3.3.2.2 15.1.0
2019-06 RAN5#83 |R5-194989 |0059(1 F Modification of 2Rx FDD FR1 PDSCH mapping Type A 15.1.0

performance - enhanced Rx

2019-06 RAN5#83 |R5-194990 (0060 |1 F Modification of 2Rx TDD FR1 PDSCH mapping Type A and CSI- |15.1.0
RS overlapped with PDSCH performance - baseline Rx

2019-06 RAN5#83 |R5-194991 [0061 |1 F Modification of 2Rx FDD FR1 PDCCH 1 Tx 15.1.0

2019-06 RAN5#83 |R5-194992 00621 F Modification of 2Rx FDD FR1 PDCCH 2 Tx 15.1.0

2019-06 RAN5#83 |R5-194993 (0042 (1 F Update to test case 5.3.2.2.1 2Rx TDD FR1 PDCCH 1 Tx 15.1.0
antenna performance for both SA and NSA

2019-06 RAN5#83 |R5-194994 |0043|1 F Update to test case 5.3.2.2.2 2Rx TDD FR1 PDCCH 2 Tx 15.1.0
antenna performance for both SA and NSA

2019-06 RANS5#83 |R5-194995 |0044|1 F Update to test case 5.3.3.1.1 4Rx FDD FR1 PDCCH 1 Tx 15.1.0
antenna performance for both SA and NSA

2019-06 RAN5#83 |R5-194996 |0045|1 F Update to test case 5.3.3.1.2 4Rx FDD FR1 PDCCH 2 Tx 15.1.0
antenna performance for both SA and NSA

2019-06 RAN5#83 |R5-194997 |0046|1 F Update to test case 5.3.3.2.1 4Rx TDD FR1 PDCCH 1 Tx 15.1.0
antenna performance for both SA and NSA

2019-06 RAN5#83 |R5-194998 (00471 F Update to test case 5.3.3.2.2 4Rx TDD FR1 PDCCH 2 Tx 15.1.0
antenna performance for both SA and NSA

2019-06 RAN5#83 |R5-194999 |0055]1 F Update to FR1 demod test case 5.2.2.1.2_1 15.1.0

2019-06 RAN5#83 |R5-195000 |0078|1 F Update to Rl Reporting Accuracy test 15.1.0

2019-06 RAN5#83 |R5-195001 |0049]1 F Updated to Annexes for performance tests 15.1.0

2019-06 RAN5#83 |R5-195002 00681 F Demod section 2-4 update 15.1.0

2019-06 RAN5#83 |R5-195003 |0058|1 F Modification of 2Rx FDD FR1 PDSCH mapping Type A 15.1.0
performance - baseline Rx

2019-06 RAN5#83 |R5-195088 |0029|1 F Editorial Aligning CSI common test parameters with core 15.1.0
specification

2019-06 RAN5#83 |R5-195089 |0031]1 F Updating of E-UTRA test frequency for DEMOD test cases 15.1.0

2019-06 RAN5#83 |R5-195098 |0079|- F Performance implementation of FR2 UL demod OTA tests using |15.1.0

single pol Rx TE
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2019-06 RAN5#83 |R5-195170 |0052|1 F Update to 4Rx FDD FR1 PDSCH mapping Type A performance |15.1.0
2x4 MIMO with baseline Rx
2019-06 RAN5#83 |R5-195171 |0033|1 F Introducing MU and TT clauses in annex F for Channel State 15.1.0
Information reporting test cases
2019-06 RAN5#83 |R5-195172 |0069|1 F Annex update for PDSCH PDCCH minimum test time 15.1.0
2019-06 RAN5#83 |R5-195413 0067 |1 F Update to section 9 and 10 of Demod spec 15.1.0
2019-06 RAN5#83 |R5-195438 |0050|2 F Introducing 5.2.2.1.4_1 2Rx FDD FR1 PDSCH Mapping Type A |15.1.0
and LTE-NR coexistence performance
2019-06 RAN5#83 |R5-195439 |0051|2 F Introducing 5.2.3.1.4_1 4Rx FDD FR1 PDSCH Mapping Type A |15.1.0
and LTE-NR coexistence performance
2019-06 RAN5#83 |R5-195440 (0064 |1 F Addition of new test case for 2Rx FDD FR1 periodic CQI 15.1.0
reporting under AWGN
2019-06 RAN5#83 |R5-195441 |0065|1 F Update to 2Rx TDD FR1 periodic CQI reporting under AWGN 15.1.0
2019-06 RAN5#83 |R5-195442 |0070]1 F Addition of SDR test case for single carrier in SA mode 15.1.0
2019-06 RAN5#83 |R5-195443 |0072|1 F Addition of FR1 SDR test case for CA in NSA mode 15.1.0
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