ETS| TS 138 141-1 V17.5.0 (2022-04)

< Q

TECHNICAL SPECIFICATION

iTeh STEgNDARD
PRINRIICW

Base Station (BS) conformance testing
Part 1: &fﬁ&@é& Sic))gn@?lﬁa%f:)z testing
(3GPP TS 38.141:1 version 17.5.0 Release 17)

https://standards.iteh.ai/catalog/standards/sist/36e4579c¢-
a5a0-493e-90d6-a5a23da85939/etsi-ts-138-141-1-v17-
5-0-2022-04

H°56

A GLOBAL INITIATIVE



3GPP TS 38.141-1 version 17.5.0 Release 17 1 ETSI TS 138 141-1 V17.5.0 (2022-04)

Reference
RTS/TSGR-0438141-1vh50

Keywords
5G

ETSI

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

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

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

Important notice

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

The present document may be made availablé in electronic versions and/arin 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 contentssbetween-suchrversions 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 decuments 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/Commitee SupportStaff.aspx

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

Notice of disclaimer & limitation of liability

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

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

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

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

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

Copyright Notification

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

© ETSI 2022.
All rights reserved.

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 2 ETSI TS 138 141-1 V17.5.0 (2022-04)

Intellectual Property Rights

Essential patents

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

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ET Shregisteredifor the benefit-of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ |odo is-a trademark Of 'ET Sl registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

The present document may refer- to-technicall specifi cationson, reportsusing; their 3GPR identities. These shall be
interpreted as being references to the corresponding ET Sl 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 allowed in ETSI deliverables except when used in direct citation.

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 3 ETSI TS 138 141-1 V17.5.0 (2022-04)

Contents

INtellectual Property RIGNES.... ..ot b e e e en e ns 2
LB INOLICE ... bbbt et h bt b b nE e b e b e e et bt e bt Rt e s e e e e e e eb e n e e ns 2
AV TeTo = L= g oY = 01T 070] oo | OSSPSR 2
0= 11V o PSPPSR 15
1 o0 o< TSP PSP 17
2 REFEIBINCES .....cceeeeee ettt b bbb e b et e e et Re e bt e be e bt st et et et e e e e nenre b ee 17
3 Definitions, symbols and abbreviationsS ............cceeiiiiieii e 19
31 D= T o T] (0] TP PP 19
3.2 Y 1210 OSSR 21
3.3 ADDIEVIBLIONS ...ttt et h e bt e e e se bt sh e b e e heeae e s e e ne e b e sR e eh e e Re e b e b e eb e beeheene e e nre e 23
4 General conducted test conditions and deClaralions.............coeoeeeieieinenese e 24
4.1 Measurement uncertainties and tESt FEQUITEIMENES...........ciireirireiriee st 24
41.1 (€71 TSP 24
4.1.2 Acceptable uncertainty Of TESE SYSIEM......cciiiiiriree bbb 24
4121 LC T o1 - T TTRSTRR 24
4122 MeEasUremeNt Of TrANSMITLEY ........couiieiie e ettt et e b e e e 25
41.2.3 Measurement of reCeIVEr.. .. J...... & L b T o e A T ettt 27
4124 Measurement of performance reqUITEMENTS. L.l do b i e 31
4.1.3 Interpretation Of MEASUMEMENE FESUITS.. .. .oue quesryeniressenssassmrsessseesseesseessssssssssesseesseesseessessssssesssemssesssesssssnsesnes 31
4.2 Conducted requirement reference POMES .. it /et b e e 31
4.2.1 BSTYPE L-C ..ot h e et R R R R e e e r e R Rt b e e nenre 31
4.2.2 BSTYPE L1-H ..ol et i i ke a3 788 skt 0 0 a5 0 Bt 32
43 Base Station ClaSSes ... o o o e 33
4.4 REGIONA! FEOUITEIMIENLS. ...ttt ettt bt b e et b b e bt s b e e bt s e st b e e e bt b e e ebenb e ens 33
4.5 B'S CONFIGUIBLIONS.........cvespeumrues e vermeee ooy some s foee s s 4o e e e fms 1 43401 ot 33648225 es 248 enseseaae s eneasensenessenseneenessennanes 35
451 BSTYPE L-C ...t ecegeanea e ssassasens e e i e e e e aseanpantaseeameaseaatengoss et opalonenns st sEeat e eheen e e e e nenneerennenneere e enenrean 35
4511 Transmit configurations.. ... L e 35
45111 Generabal)-4.226-20040580242 Q022 208181182 L 200 La s d oV m 35
45112 Transmission with multiple transmitter) antenna CONNECLOTS............cccvereereerieeie e e sieeee e 35
4512 RECEIVE CONFIQUIALTONS. ......coieieiieeiiie sttt ettt e et e steesteeaeeneeeseeeseenteenseenseenaesneesnnesnnns 35
45121 LC T g1 - PSS 35
45122 Reception with multiple receiver antenna connectors, receiver diversity.......c.oocoovveeeereeeieneneeneenn 36
4513 DUPDIEXEIS ...ttt ettt b et bbbt e et bt e et eb e s e e e eb e s h e e eb e e E e e e bt nh e e eb e e b et bt nRe e bt ebeneene s 36
4514 POWES SUPPIY OPLIONS ...ttt ettt b et b b e bt b et b e et sb e e b e sbe e b e sbennenea 36
4515 ANCIHTArY RF @MPIITIEIS. ...t bbb et 36
45.2 BSTYPE L-H . h et r e r e nr b e e 37
4521 TranSMIt CONFIQUIBLTONS .......c.eitieiiiitisieeet ettt b et b et bena e 37
4522 RECEIVE CONTIQUIALTONS. ... .oieieiieeiiee ettt e s ae s e ste e steesteeaeeneeesaeeneesteenseensennaesneesnnesenns 38
4523 POWEN SUPPIY OPLIONS......ccviciiceiecie ettt te et et e st et e st esteesteesteeeeeneeeseeeneesseenseansesneenneesneesnnns 38
453 BS with integrated 1uant BS MOTEM ........cooieiiiie ettt et aeene e e 39
4.6 MaNUFACTUFEr AECIBIELIONS........eueeeieeeeeee ettt bttt e b e bbbttt e e e b b e ebesaeene e e enre e 39
4.7 BI=S o] 10 8 = o LSS 45
4.7.1 (CT= 0T o SO PPSPPSN 45
4.7.2 Test signal used to build Test CONfigUIraLionS............coiirieiririeiree e 45
4.7.3 NRTCL: ContiguOus SPECLIUM OPEIEHION. .......ceveeeueetereeeetesiee et sttt et sbe et be et sbe et sb e e sbe st sbe s 45
4731 NRTCL GENEIELION ...ttt ettt st b et b s b e bt b e eb e eb e s e e bt eb e see bt ebeseesese e e et e sbe e ebenbenneneas 46
4732 NRTCL POWES @lIOCEIION ...ttt sttt et et b e e b e e b se e ebese et sae e ebesrennenen 46
4.7.4 NRTC2: Contiguous CA occupied bandWidth. ..o 46
4741 L O 1= 1= 1o SR 46
4742 L O oo 11/ = Lo o o IS 47
475 NRTC3: Non-conti guOUS SPECLIUM OPEIALION .........eecueerieesieeieeieseeseeseeseeeseeesseeeeeseesseesseesseesessesnsssneesnes 47
475.1 LR G0 1= 1= 1o SR 47
475.2 NRTC3 POWES @lIOCALION ..ottt e e s e ste e sreesae et e eseeeseessaesteensessaenseesseesnens 47
4.7.6 NRTC4: Multi-band test configuration for full carrier alloCation..............cccevveeviecieccie e 47

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 4 ETSI TS 138 141-1 V17.5.0 (2022-04)

4.7.6.1 NRTCA GENEIELION ...ttt ettt se ettt e bt b e e bt eeb e eb e s e e bt ebesee bt ebeseesesb e e ebesbe e ebesbenneneas 47
4.7.6.2 NRTCA POWES @lIOCEIION ...ttt sttt st eb e e b e et et b st et e sae e ebesrennenea 48
4.7.7 NRTCS5: Multi-band test configuration with high PSD per Carrier ..........cccooeveenennieneneeeeseeesieeee 48
4.7.7.1 NRTCE GENEIGLION ...ttt ettt ettt b e e b b se bt b e ekt s b e se e bt e b e see bt ebeseesese e e et e sbe e ebesbennenea 48
4.7.7.2 NRTCS POWES @lIOCEIION ......ueeveeiieeterteeet sttt ettt b e et b e et eb e se et sae e b e sreneeneas 49
4.7.8 NRTC6: Non-contiguous spectrum operation in band n46, N96 and N102...........cccccevevieereeseeseesee e 49
4781 L OG0 1= 1= 4o SR 49
4782 L GG oo 1Y/ = Lo o o S 49
4.8 ApPpPlicability Of FEQUITEIMENTS..........iceeceeece et e st et e st e e tesreesaeesseeseenteenteeneesneesneas 50
48.1 (C1c 07 - OSSP TSP SP PR PPTRRPRTON 50
4.8.2 Requirement Set apPliCADIHTTY .......ooveeiireeeee bbb 50
483 Applicability of test configurations for single-band OPEration ............cccveererereienenese e 50
4.8.4 Applicability of test configurations for multi-band OPEration ...........c.cccvereenenenneseee e 51
4.9 RF channel s and teSt MOTEIS .......coui ittt sttt e e e seesbesneene e e eneees 52
49.1 R CRENNEIS ...ttt ettt st et e st st e e et e s e e s eeeaesaeeaeeseeneeeeseesbesaeeseeneenseneens 52
49.2 = 1707 L= SR 53
4921 GENETA ...ttt E R R AR R R R e R Rt R bRt 53
4922 FRLEESE MOGEIS. ... vttt ettt b e bt e b n bt e e 53
49221 FR1 test model 1.1 (NR-FRL-TIMLL) ..ot 55
49222 FR1 test model 1.2 (NR-FRL-TIML.2) ..ot 56
49223 FR1 test MOdel 2 (NR-FRL-TIM2) ..ot s 56
49224 FR1 test model 2a (NR-FRL-TM28)........cccciirreiirrieieseie st 57
49.2.2.4A FR1 test model 2D (NR-FRL-TM2D) ..ottt 57
49225 FR1 test model 3.1 (NR-FRLI-TM3.1) ....ooeiieieiee ettt st 57
49.2.2.6 FR1 test model 3.1a(NREFRLI-TIVIS. 18) . 1o o e A B et 58
4.9.2.2.6A FR1 test model 311D (NR-FRI-TIM3/ID) L. i e e 58
49227 FR1 test model 3.2 (NR-ERL-TIM3.2) ... .. ceieeaeqmerarpeesseeseeseeeeseessessessessesseessesesssessessessesseeseensensenes 58
49228 FR1 test model 3.3 (NR-FRL=TMBL3) th/e it e e et 59
49229 NB-IoT operation in NR in-band test model (NR-N-TM)......ccooeiieiiiir e 60
49.2.3 Data content of Physical‘channels and Signals far NR-FRL-FM . %...ooveeiveerieeiir e 60
49231 PDCCH...c e L e 60
49232 PDSCH ...ttt bbb bRt R e rer et n e nna 61
4924 Data content of Physical .channels and Signalsfor . NR-IN-TM ..c.iaceeieieerreiieeeseeseese e see e 62
4.9.3 NB-IOT TESHING ... yeesirecereesseseesassangesessnsmesessegasessantssessesnasssequeesansesepastensestsrasasessenessessenessesseneasessensasensenens 62
4.10 Requirements for'conti guous and non-contiguous SPeCtrum...... . 62
411 Requirements for' BS capable of multi-band operation’ .. Ll L o n L L 63
4.12 Format and interpretation of tests.............aala Dm0 63
5 Operating bands and channel arrangemMENT.............ooce e et 65
6 Conducted tranSmitter CharaCteriStiCS ........oovirriieiiiieser e 66
6.1 LCT 1< - ST P TSP P 66
6.1.1 BSIYPE L-C..eee e E e R R Rt a e r R nr e b e anennea 66
6.1.2 BSIYPE L-H ..ttt a e r e e r e nenrea 66
6.2 BaSe Stati ON OULPUL POWEY ........ceuitiietirtiietestee ettt ettt e et st se et se e bt b e st b s s bt st ese b e s e st e bt s e bt b e e en e s b e e ens 66
6.2.1 Definition and appliCaIlITY .........cooeiiiiei e 66
6.2.2 MINIMUM FEQUITEIMENT ...ttt ettt b e et b et b e e et b e e et e b e s b et b e se et b e st et eb e b e 67
6.2.3 QL= 010 0T OO P TP 67
6.2.4 IMEENOO OF TESE ...ttt bbbt bbb e et b et ne et b st e 67
6.2.4.1 INItial CONAITIONS .....c.veeeeriieciee ettt e r et ne s 67
6.2.4.2 PIOCEOUNE ...ttt r e e bR e e b e e R e se bt er e se b e nr e e er e s e e e enennennenenrenneneas 68
6.2.5 JLIE=S B0 10T =000 U 68
6.3 L@ 011 01 10 1LY 0 |V =0 T oSSR 68
6.3.1 (€71 PR 68
6.3.2 RE power CONtrol dYNAMIC FANGE ......cceueiteieieitereeee sttt sttt sttt b et b e et b e et b et st n s 69
6.3.2.1 Definition and appliCabilITY.........c.ciireiiiieree bbb 69
6.3.2.2 MINTMUM FEQUITEMENT ...ttt sttt ekt b e e bt b e se et b se et et e e ebesbe e ebesbennenen 69
6.3.2.3 QLIS A 10 00 S TP T PP 69
6.3.3 Total POWEN AYNAIMIC FANGE ....c.eevieieeetert ettt b bbb e bt b e e e st b e e st ebe b ne b nne st eee 69
6.3.3.1 Definition and appliCaITITY .......c.eicue ittt ennaeeraenaeas 69
6.3.3.2 MiNIMUM FEQUITEIMENT .......eeveeieeie e et e et e e teeseesseesaeesseesaeesseenseeneeeseeeneesseesseansesneessenssnessnns 69
6.3.3.3 LIS B 00 00 PSPPI 69

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 5 ETSI TS 138 141-1 V17.5.0 (2022-04)

6.3.34 V=g Too I == RSP RRRS 69
6.3.34.1 F g TR (= I o g [ o 0P 69
6.3.34.2 L (0101= o 1= TS 69
6.3.3.5 TESE FEOUITEITIENES ...ttt ettt b et b e bbbt b et b et eb b e et b b et b e b 70
6.34 NB-10T RB POWES OYNAMIC FBNGE ... c.ceteteueetertereetesteseeie st seeiesteseesestesseesbesse e sbesbe e esesbe e esesbesesbeseenesbensenees 71
6.34.1 Definition and appliCaIITY .......c.eiie ettt nnaenraenneas 71
6.3.4.2 MiNEMUM FEQUITEIMENT ......veiieeieeieee sttt et e e e te et e sseesreesseesaeesseeseeneeesaeeneesseesseassesneesseesseessnns 71
6.3.4.3 LIS B 00 00 PSPPI 71
6.344 MELNOA OF TESE ...ttt et b e h et e e e e et e besbesbe e e enneneeas 71
6.3.4.5 QLICES A =0 (0T 0 1S 71
6.4 TraNSMIT ONJOFF POWE ......oiuiieiiitiieeieete sttt ettt sttt besb e bt bese et b e eb e s b e e ebesb e e eb e s b e e ebesee e ebesbe e enesrennenens 71
6.4.1 TrANSIMITEEr OFF POWES .....cueiuieiaietertiiete ettt ettt et b e b e s bt s s b s st b e b e st e b et et ke e e st eb e bt ebe e 71
6.4.1.1 Definition and appliCability.........ccoireiiieere bbb 71
6.4.12 MINTMUM FEQUITEMENT ...ttt etttk b et b e e bt b e e et b se et et e e ebesbe e b e sbennenea 72
6.4.1.3 QLK== A 10 00 S USSP PP 72
6.4.14 V=g ToTo I == TSP 72
6.4.1.5 QLICES A =0 (0T 0 1 72
6.4.2 Transmitter tranSIENE PEITOM. ......cc.eeieeiee e e e st e et e saesaeesaeesseenseenseeneeesaennaesnees 72
6.4.2.1 Definition and appliCaIITY .......c.eiue ittt e e sraenneas 72
6.4.2.2 MiNIMUM FEQUITEIMENT .......eeieeieeieee sttt e te e e et e sseesaeesseesaeesseenseeneeeneeeneeeseenseensesseessensseesenns 73
6.4.2.3 LIS B 0000 PP PR 73
6.4.24 MELNOA OF TESE ...t et b e h et s e et e s besbeebe e e enneneea 73
6.4.24.1 F TR (= I o g [ o 0P 73
6.4.24.2 L (0101= o (1= PSS 73
6.4.2.5 Test requirements... 2 e e el e T e A T R e 74
6.5 Transmitted signal quality ... s e e 74
6.5.1 (€71 PR 74
6.5.2 Frequency ermror ... T e 74
6.5.2.1 Definition and appliCaDIHITY .......c.eiue ettt ae e sraenneas 74
6.5.2.2 MiNEMUNM REOUIFEITIEAL £ 5 <5555 15511 678+ 3543 46700 4650 2550 Fo 1Tt #8678 T B e eeerseenaeeneeanesansassaensesnsesssnssenssenssnes 74
6.5.2.3 TS PUIPOSE. .. e 74
6.5.24 MELNOA OF TESE ...ttt et b e h et e e e e et e besbesbe e e enneneeas 74
6.5.2.5 QL= B =0 U = 111 74
6.5.3 MOTUIEEION QUBITTY ... o et e airangeeesrasmesearegoseasanesseseenmessseqeesenseasepneteneestsrsmasesseneeseaseneebesseneasessenessensenenns 75
6.53.1 Definition and-applicability ... L 75
6.5.3.2 Minimum’Requirement”. . (0 a0 e e O 75
6.5.3.3 Test PUIPOSE.....occevveeeeiieeeeneeedal L DL U 75
6.5.34 V=g ToTo I == SRR 75
6.5.34.1 F TR (= I o g [ Ko 0P 75
6.5.34.2 PIOCERAUIE. ...ttt e bbbt b e bt b e e bt b e e st e neese e e e s besheebeeaeene e e e nne e 75
6.5.35 QLICES A =0 (0T 0 1S 76
6.5.4 TIME BlIGNMENT EITOF ...eieeeiecee e eee sttt e e e s e s e s e e s teesteeeeeseeeseeese e teenteensesseesseesseesaeenseanseenteensensenssensnens 78
6.5.4.1 Definition and appliCaDIITY .......c.eiie ittt e e e sraennees 78
6.5.4.2 MiNEMUM FEQUITEIMENT ......veeieeieeieee ettt et teestesseesaeesseesaeesseeseeneeeseeeneesseesseessesneessenssnessnns 79
6.5.4.3 LIS B 00 00 PSPPI 79
6.5.4.4 V=g ToTo I == SRR 79
6.54.4.1 F g TR (= I o g [ o 0P 79
6.5.4.4.2 L (0101= o 1= TS 79
6.5.4.5 TESE FEOUITEITIENL ...ttt bt b h bbb bbb bt b e et eb e et b e b 80
6.6 UNWANTEA EIMISSIONS........eeiueeuieiereesie st steseeaee e see e seestesaeese et eeeseeseestesaeeaeaseeneensesseaseseeateeneensensessessesseeseeneanseseens 80
6.6.1 (€71 SO RS 80
6.6.2 (@ ool o T1=o a0 1117 Ko || o IS 8l
6.6.2.1 Definition and appliCaIITY .......c.eiue ittt nraenraenneas 8l
6.6.2.2 MiNiMUM REQUITEIMENES. ... .cveeieeieeieeiieseesee st e ste e teeteesaeeseesseesteesseesteesesseesseesseesseesseensesssessenssenssenssnes 81
6.6.2.3 LIS B 00 00 PSPPI 81
6.6.2.4 MELNOA OF TESE ...ttt st b e he ettt e st e besbesbe e e enneneea 81
6.6.24.1 F TR (= I o g [ Ko 0P 81
6.6.2.4.2 L (0101= o (1= PSS 82
6.6.2.5 TESE FOOUITEITIENES ...ttt b bbbt b bbb bbb et bt b et b e bbb 82
6.6.3 Adjacent Channel Leakage POwer Ratio (ACLR) .....cviiiiiiiieee et 82
6.6.3.1 Definition and appliCability.........ccoireiiiieeree bbb 82
6.6.3.2 MINTMUM FEQUITEMENT ...ttt sttt et b e et b e e et b e se et et e e eb e sae e ebesbennenea 83

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 6 ETSI TS 138 141-1 V17.5.0 (2022-04)

6.6.3.3 QLIS A 10 00 S SO T PP 83
6.6.34 V=g ToTo I === S PRRRSN 83
6.6.34.1 F g TR = I o g [ Ko 0P 83
6.6.3.4.2 L (0101= o (1= RS 83
6.6.3.5 TESE FOOUITEITIENES ...ttt ettt b bbbt bbb bt b et b e e bt b e et e b bt nb e b 84
6.6.35.1 GENEIAl FEQUITEIMENES.......eeieee e esieeteeee et et et e e e e stesreesaeesaeeneeesseeseeeseesteeteenseessesnensnnesneesseanseensenns 84
6.6.3.5.2 LimitS and DASIC HIMITS......couiieieeiiee bbb b s 84
6.6.3.5.3 R Y Y] o TSSOSO 88
6.6.4 Operating band UNWanted EMISSIONS .........cccueiieiiere e eieee e e e e stessaeseesreesse e te e e eseesseeseenseesesnessnes 89
6.6.4.1 Definition and appliCaIITY .......c.eiue ittt ennaesraennees 89
6.6.4.2 MINTMUM FEQUITEMENT ...ttt etttk b et b e e bt b e e et b se et et e e ebesbe e b e sbennenea 90
6.6.4.3 QLK== A 10 00 S USSP PP 90
6.6.4.4 VK= g ToTo I === TSRS 90
6.6.4.4.1 F g TR (= I o g [ o 0P 90
6.6.4.4.2 L (0101= o (1= PSS 90
6.6.4.5 TESE FEOUITEITIENES ...ttt ettt ettt b bbbt b b e bt bt e b et eb e b e et eb bt b e b 92
6.6.4.5.1 GENEIAl FEQUITEIMENES.......eiieee e esieeteeee et et e e e e e e e stesreesreesteesteesseeseeeseesseeteesseensesneesnnesneesseenseenseans 92
6.6.4.5.2 Basic limitsfor Wide AreaBS (Category A) ....ooeeieeiiee ettt e st 92
6.6.4.5.3 Basic limitsfor Wide AreaBS (Category B) .....coeoveiieiice ettt s 93
6.6.45.3.1 Category B requirements (OPLiON L)........ocueieereeiieieeieseesessee st esreete e e eaesae e ssee e e seesneesnes 93
6.6.4.5.3.2 Category B requirements (OPLiON 2)........ccveeeereerieeieeieseeseeseesseesseesteese e ssaesaesseesseesesssessnns 94
6.6.4.5.4 Basic limitsfor Medium Range BS (Category A and B)......cccceveeveeveiir e 95
6.6.4.5.5 Basic limitsfor Local AreaBS (Category A @nd B) .......coevveiiciriinicirieerenenese s 97
6.6.4.5.5A Basic limitsfor Local Areaand Medium Range BS for band n46, n96 and n102 (Category A

and B) oo 2 B e e T T T A T e 98
6.6.4.5.6 Basic limits for additional requirements..... .. A b i e 101
6.6.4.5.6.1 LimMItS TN FCC Tl A7, .o cosesenseeeermregmeeseame sarpesesseeseessensessessessessessesnsensessessessessessesseensessenses 101
6.6.4.5.6.2 Protection of DTT ... e e e s 101
6.6.4.5.6.3 Additional operating band unwanted emissions limits for Band nd8.............ccccceveevvececnene 101
6.6.4.5.6.4 Additional operating band-Unwanted emissions limitsfar Band n53............ccccocevveenecieneennn, 101
6.6.4.5.6.5 Protection Of GPS . s 102
6.6.4.5.7 S]] o OSSPSR 103
6.6.4.5.8 BSIYPE L-H ... iccvasssspasse gy e s senese s s rgmnisn e s 43081 63250046 3ho0eesessenessessenessessenensessenessesseneasessenens 103
6.6.5 Tr NSO SPUIT OUS EITI S ONS. .- sverarreraeyasasseressaseernissseqsersansesssmnsnsessesssusasessesessensesessenessessensssessensenes 103
6.6.5.1 Definition and-applicability ... 103
6.6.5.2 Minimumireguirement 7.1/ G0 L e L L O L L 103
6.6.5.3 Test PUIPOSE.....cccevveeeeeeeeeneeedal L DL L U, 103
6.6.5.4 V=g ToTo o) === R 104
6.6.54.1 F TR (= I o o[ o P RS 104
6.6.5.4.2 PIOCEAUNE. ...ttt b h et b bbbt he e b et et e se e b e besbeeb e e e enneneenas 104
6.6.5.5 =S =0 (0T 0= 01T 105
6.6.5.5.1 2 S Lo 1T 0 T SRR PSRPN 105
6.6.55.1.1 TX SPUMOUS EIMISSIONS. ....c.veeeeeueieuieeseesseesteesseesseesseesesssesseesseeseessesssessessseesseesseesseessessssssesssenssens 105
6.6.5.5.1.2 Protection of the BS receiver of own or different BS..........cccooiiiininiiieneeeseeeee e 105
6.6.5.5.1.3 Additional Spurious emissioNS FEQUITEIMENES .........ccveierieeiieereeseeseeeseeeeesseeseesseesseesseessesnsesnes 106
6.6.5.5.1.4 Co-location with other base StatiONS .........ceoririie e 116
6.6.5.5.2 (70T ) I PSP P TP PTURTPTPTURPRRRN 121
6.6.5.5.3 BSTYPE L-C e r e r e r e 121
6.6.5.54 BSTYPE L-H ..o e e er e r e 122
6.7 Transmitter INtErMOTUIBLION .........ceie ettt e ae e e et et e se et e eeseesaeeneeneeneeneas 122
6.7.1 Definition and appliCailiTy ........c.coiieiiie e 122
6.7.2 T Tl LU g T = o 0T = PSR 122
6.7.3 LIS 0 00170 T PSSP 123
6.7.4 Y= 0T I == SRS 123
6.74.1 INItTAl CONAITIONS ...ttt e et bbbt e b et e bbb s b e e e e e e e nas 123
6.7.4.2 PIOCEBOUIE ...ttt bbbttt e e bt s bt b e e e e b e ee e eb e e bt e bt ek e e aeeae e b e eb e s b e saeese e e et nes 123
6.7.5 TESE FEOUITEIMENES. ...ttt ettt ettt h btk b etk b bbbt h bt beh bt e e s e bt e b e b e b e s e b et e e e bt nn e e ens 124
6.75.1 BSIYPE 1-Cce e Rttt r e r R nnens 124
6.75.1.1 Co-location MiNiMUM FEQUITEIMENES.......c.eitiiererierieierierieie st se et sse e ebe s ese b s s sneeenes 124
6.7.5.1.2 Additional FEQUITEIMENTS ..ottt ettt sttt bbb 125
6.75.2 BSTYPE L-H ..o e r e e r et 125
6.7.52.1 Co-location MiNiMUM FEQUITEIMENES.......c.eitiieeerieeeieriereei sttt et se e st ss e es e s see e s 125

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 7 ETSI TS 138 141-1 V17.5.0 (2022-04)

6.7.5.2.2 INtra-System minimumM FEQUIFEMENTS. ......c.oiieiiereee ettt 126
6.7.5.2.3 Additional FEQUITEIMENTS ..ottt ettt sttt bbb 126
7 Conducted reCaIVEr CRaIraCLENISICS. ... ..uivirierieieieeeee ettt besee e e 127
7.1 GBNENEL ...ttt bk h ke AR e R AR he R £ e e e R e R e eE e eRe e ReeR e Rt e R e e R e b e nReeheene e e et nrens 127
7.2 REFErENCE SENSITIVILY IEVEL ... e st ete et e e nteenteenaeenaesraesaees 127
721 Definition and appliCai Ity ........ccveiieiicec e e e e nreereens 127
7.2.2 MINEMUM FEOUITEIMIENT ......veeeieeeieieesee st eteeteesaesteestee e e teeeesseesseesaeesseenseeseeassesseesseesseensesnessneesseesseansennsenns 127
7.2.3 LIS 0 00170 T PSSP 127
724 = g oo o) == R 128
7241 T TR = I @0 g [ o oSS 128
7242 (07010 (1= 128
725 TESE FEOUITEIMENES. ...ttt ettt b e b etk b e bt b e bbb h bt e e s e bt b e bt bt b e s e b et e e e bt se e e ens 128
7.3 DYNAIMIC FANGE ..ttt ettt ettt et se et eb e se et ebeseese ekt se et eb e se e st eb e sE e e eb e sE e e eb e e e e e ebese et ebesbe e ebesbeneebenbeneeneas 133
731 Definition and appliCaliliTy ..........coiieiiie e 133
7.3.2 T Tl LU T T = o O TH == PSR 133
7.3.3 == 0 00170 T TSRS 133
734 L= i aTe o o) == TSP R VUSSR 133
7341 INItEAl CONAITIONS ...ttt bbbt e b e bbbt e e e s e e nas 133
7342 L 010 o U TSSO PPURURP 133
7.35 BIE= S o (U T =0 133
74 In-band selectivity and DIOCKING .........coiriiiiire e bbb e 143
74.1 Adjacent Channel SEIECIVITY (ACS) ..o n s 143
7411 Definition and appliCability.........cccoeiieiee e 143
7412 IVEN UM FOOUITEIMEIE vt g ey s ey svepreas e 4 £ sprgs vt 164441010 e 1t s b0 e eetabeneenesbenesbesseneasensenenns 143
7413 Test PUPOSE.......c. b il b B L T e 143
7414 YT dgToTo o) = TSSOSOV 144
74141 [Nitial CONAITIONS.........oo it e S /e il fe e e 144
74.14.2 [ 010 o (U e rerrrrs T SO rresrsrrs ST U SO P TP URURRPP 144
74.15 TESt FEQUITEMENES...iive e ireeeeeeseeeeHeneeeeeseeiBreseresseadeeeeTreeseansees @hneensesssesnessseesseesseesseenseesseassesssesessnees 144
7.4.2 In-band blocking...........0 g L L s s e e i e 146
74.2.1 Definition and appliCaIlITY .........cieeiiee e a e e s 146
7422 MINTMUM FEQUITEMENT .....vieititee ettt ettt b e e bt b et et b et b e et be b 146
7423 Test purpose......... el L O L L el s U, 146
7424 Method dfttest://standards.itch.al/catalog/standards/sist/30e4.579C e 147
74241 Initial .conditioNS .00k 6 w0 5022 daf 50 A0 o taintmo b 3@l dlidocind Fae e 147
74242 Procedure for general DIOCKING. .15 365 5efiserrereerertereeeniesiee sttt et eb e e b e nnene s 147
74243 Procedure for narrowband DIOCKING ........ccieiiiiiieiere e 147
74.25 BIES =0 (0T 0 01U 148
75 (@810 o =g To N o] o Tox (1 oo P 151
75.1 Definition and appliCai ity .......ccoveiieiiee e saeenreereens 151
75.2 MINEMUM FEOUITEIMIENT ......veeeeeeieseeseesteesteete et aesteestee e eteeeesseesseesae e seenseeseeessesseesseeseensesnensnnesaeessennsennsenns 151
7.5.3 LIS 0 001070 TSRS 151
754 Y= i aToo o) == RS 152
7541 E QTR = I o g [ o RS 152
7542 (07010 (1= 152
755 TESE FEOUITEIMENES. ...ttt ettt bt b b b e st b e e bt e bt s h bt e e s e e bt e e bbb et e s e b et e e eb e e e e ens 152
7551 GENEIEl FEOUITEITIENES .....cveviee ettt ettt ettt ettt e e b et eb e b e e ebesa e e eb e sb e e eb e s b e e ebesbe e ebenbenneneas 152
7552 CO-10CELION FEOUITEIMIENES........ccveieeieeteseee ettt ettt ettt st bt st se b b e bt b seebesb e se e st ebese ek e s be e ebesbeneeneas 153
7.55.3 AdditioNal FEOUITEIMIENL ......cvieeiceiceies et ste et e e s et e e te e e e tesseesseesaeesseeseenseansenneesseesnens 154
75531 Additional requirement for Band NLOL..........ccooeiieiie it ne e 154
7.6 RECEIVEN SPUIMOUS EIMISSIONS.......c.tiiieieeeiiieseesteesteeeeseesseasseesseesees e astessaesseesseesseaseasssanssasessseenseansesssnsssessenssees 155
7.6.1 Definition and appliCai ity ........ccveiieiice e e e e reereens 155
7.6.2 T Tl LU g T = o 0T = PSR 155
7.6.3 LIS 0 00170 T PSSP 155
764 = i aToo o) == SR 155
7.64.1 T QTR = I @lo g [ o oSS 155
7.6.4.2 (01010 (1= 155
7.6.5 TESE FEOUITEIMENES. ...ttt ettt ettt h btk b etk b bbbt h bt beh bt e e s e bt e b e b e b e s e b et e e e bt nn e e ens 156
7.65.1 2 ST ol 0 S 156
7652 BSIYPE 1-Cce e R Rttt r e R r et ns 156
7.65.3 BSIYPE L-H. .. bbb e e bR bt e e b b naeeae e ne e 157

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 8 ETSI TS 138 141-1 V17.5.0 (2022-04)

1.7 RECAIVEN INTEIMOTUIBLTON ......oveeeeeeeee ettt ae et et s e et et e s be e e e e sbesreeseeneeneeseenees 157
7.7.1 Definition and appliCaliliTy ........c.coiieiiiee e 157
772 MINTMUM FEOUITEIMENT .....cuetietiteet ettt bbb et b et b e et b b 157
7.7.3 L= 010 070 OO PP U PP 157
774 = g oo o) == R 157
7.74.1 INItTAl CONAITIONS ...ttt bbb bbbt e bbb bt e e e e e nas 157
7742 PIOCEBOUIE ...ttt bt e e bt s bt b e e e e b e e e e eb e ebe e bt e s e eaeene e b e nbenbesneene e e et nes 158
7.75 BIE= S o (U T =000 158
7.8 IN-ChaNNE]l SEIECTIVITY ....ecvieiecice ettt s e et e e te et esae e saeesteeseenteenseeneesneesraennens 164
7.8.1 Definition and appliCai Ity ........ccveiieiicec e e e e nreereens 164
782 MINTMUM FEOUITEIMENT ...ttt ettt bt b et b e bbb et b b 164
7.8.3 L= A 010 070 OO PP 164
784 = g oo o) == R 164
7841 E QTR = I o g [ o PR 164
7.84.2 (07010 (1= 164
785 TESE FEOUITEIMENES. ...ttt ettt b e b etk b e bt b e bbb h bt e e s e bt b e bt bt b e s e b et e e e bt se e e ens 165
8 Conducted performance CharaCtENiStiCS..........ueiiieeie ettt re e benrean 173
8.1 LT 1 | OSSO 173
8.1.1 IS ee] 0 <= 010 I L= 1T Tl o] SRS 173
8.1.2 F N oo o= o1 11 VAN (0SS 174
8.1.2.0 LT 0T | RS 174
8121 Applicability of PUSCH performance reqUireMENtS..........coeeriieerienieeniesieesiesee s 174
81211 Applicability of requirements for different subcarrier SPacings.........cccoovveeereneienenei s 174
81212 Applicability of requirements for different channel, bandwidths............ccccooiieniininniiencee 174
81213 Applicability of requifements for different ConfIgUFALTIONS. . i coververererieeeese e 174
8.1.2.1.7 Applicability of 2-step RA type requirements for different subcarrier spacings..........cccccvvvennens 175
8.1.2.2 Applicability of PUCCH performanCereqUITEMEBNTS .. o /e veiveereeeeeereeseesiesresteseesaeseessessessessesseessessenees 175
8.1.221 Applicability of requirements for different fOrmats...........cccoceveveneiesiseecee e 175
8.1.2.2.2 Applicability of requirementsfor different subcarrier SPaCingS........ccvecvvvevieeveeseere e 175
8.1.2.2.3 Applicability of requirements for'different channel bandwidths.............cccceeeveiiiiie e, 175
8.1.224 Applicability of requirements for different configurations..............ccccvcevierieevceese e 175
81225 Applicability of requirements for multi-Slot PUCCH............ccooiiiiiiineeeeee e 175
8123 Applicability of PRACH!performance requirements ...l 2. 2 az Ui e 176
81231 Applicability of mequirements for/ different farmats.:cls/siat/30eA 00 176
81232 Applicability of Tequirements for, different subcarrier SPacings ... s d Feeeerereeenereee e 176
8.1.2.33 Applicability of requirements for different channel bandwidths.............coceoeiiiiniiiieieeee, 176
8.1.234 Applicability of requirements for different restricted set types of long PRACH format O............ 176
8.1.24 Applicability of PUSCH for high speed train performance requirements...........cccceevevvveeseesesseennnn, 176
8.1.24.1 Applicability of requirements for different SPeedS..........cccceveeveecicce s 176
8.1.24.2 Applicability of requirementSfOr ITLR .......cccieiiiie et re e 176
8.1.25 Applicability of interlaced PUSCH performance requirements..........cocceveeveeveeeeeeseeseesieeeeseeseeeneens 176
8.1.25.1 General applicability of interlaced PUSCH performance requirements..........cccoceveeveeeveeseeeseeenns 176
81252 Applicability of requirements for different subcarrier SPacings.........cccoovveeevereinenei e 176
8.1.253 Applicability of requirements for different channel bandwidths............ccccooiiniiniinniiiicee 177
81254 Applicability of requirements for different configurations.............ccoeoerenrinennineneeeeee 177
81255 Applicability of CG-UCI multiplexed on PUSCH reqUirements............ccoeerereeenenesenenesesieenne 177
8126 Applicability of interlaced PUCCH performance reqUiremMents............ccvereeenenieieneneneseseese e 177
8.1.26.1 General applicability of interlaced PUCCH performance requirements..........ccoccveeeeereneneneeneenn 177
8.1.2.6.2 Applicability of requirements for different formats............ccoevevieiiecicce s 177
8.1.2.6.3 Applicability of requirements for different subcarrier SPacings.........cceccvveeveevceeseere e 177
8.1.2.6.4 Applicability of requirements for different channel bandwidths...........ccccccoevevieeiieci i, 177
8.1.2.7 Applicability of performance requirements for PRACH with Lra =1151 and Lgra =571 ................... 178
8.1.27.1 Applicability of requirements for different formats............ccoevevieiiecicce s 178
8.1.2.7.2 Applicability of requirements for different subcarrier SPacings.........cceccvveeveevceeseere e 178
81273 Applicability of requirements for different channel bandwidths............ccccooiiniinnniiince 178
8.2 Performance requiremMentS fOr PUSCH .......co.oiiiiiiiie ettt eb e e b e s 178
821 Performance requirements for PUSCH with transform precoding disabled ... 178
8211 Definition and appliCability..........ccieiieiee e 178
8212 MINIMUM REGUITEIMIENT ...ttt sttt sttt s b e et s b e bt b et ebe bbb et eb e b 178
8213 TESE PUMDOSE. ...ttt b e s e s ae e e e e e sre e srae e sneas 178
8214 L= (T ) == PSSR 178

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 9 ETSI TS 138 141-1 V17.5.0 (2022-04)

82141
82142
8.2.15
822
8221
8222
8223
8224
82241
8.2.24.2
8.2.25
8.2.3
8231
8.2.3.2
8.2.3.3
8.2.34
8.234.1
8.234.2
8.235
8.24
8241
8.24.2
8.24.3
8244
82441
8.244.2
8.245
8.2.5
8251
8252
8.253
8254
8.254.1
8.254.2
8.255
8.2.6
8.26.1
8.2.6.2
8.2.6.3
8.264
8.264.1
8.2.6.4.2
8.2.6.5
8.2.7
8271
8272
8.2.7.3
8274
82741
82742
8.2.75
8.2.8
8281
8.282
8.28.3
8.284
8.284.1
8.2.84.2
8.2.85
8.2.9
8291
8.29.2

F TR (= I @0 o 1o PSR 178
(01010 (1= PR 178

TESE REQUITEIMENT ...ttt ettt ettt bbbt b e bt bt e s e b s e et eb b e e e b e e st b b neeb e e e e ens 179
Performance requirements for PUSCH with transform precoding enabled. ... 187
Definition and appliCability.........ccooeieeii e 187
MiNIMUM REQUIFEMENL ......eouteeieiieiee e st esteeteete e aesree s e e sreesseeeesseesseasseaseenseensesnsesnenssensessesnssnnes 187
IS 1 00 T TSP 187

YT dgToTo o) = TSSOSO VPP USRPP 187
INItTEl CONDITIONS.....ctiteite ettt bbbt he e e e s et sresbesaeenee e ennes 187
PIOCERAUNE. ...t b e h et e b s et bt e bt eh et e e ee e b e bt sbeeb e e e eneeneenas 188

TESE REQUITEIMENT ...ttt ettt et bbb b e b bt e st e bt e e bt e e e bt e s bt b e e eb e e e e ens 189
Performance requirements for UCI multiplexed on PUSCH ... 189
Definition and appliCability..........ccoeieiie e 189
MINIMUM REGUITEIMENES. ...ttt sttt sttt sttt b et b e bbbt b e bbb et b e sb et eb b e 190
QLIS 10 00 S PP PP TR 190

VK= 4o o o) === R 190
[NItIEl CONAITIONS. ...ttt et s e bbbt sttt sresb s se e e e e enas 190
PIOCERAUNE. ...t e b e h et e bbb heeb e ae et e se e b e b e ebeeb e e e enneneenas 190

=S = (U] = 0 1= | PSSR 191
Performance requirements for PUSCH for high speed train...........ccccoevveieecesecece e 192
Definition and appliCaIHITY ........oceeiiee e ae e s 192
MiNiMUM REQUIFEMENL ......eeiieieiieseesee s esteeteeteeee e sreesreesteesteeeesseesseasseaseenseenseensesseessensessesnseanes 193
TESE PUMDOSE.......ei ettt e e e s s e e s e e s ae e e e e s sreesraesreesreas 193
V=g ToTo o) === R 193
Initial ConditionS . Hae e e e T L e A B s 193
Procedure.......... . i e L 193

TESE REGUITEIMENT ...t srasomenss smes e g i eg i s e €525 446524648410 2s e e bt eseseeberbeneebe s esenbenbeneenennennens 194
Performance requirements for UL timing adj USIMENt..... o e 197
Definition and appliCaIHITY ........cceeiieeei e ne s 197
MiNEMUNM REOUITEITIEAL £ 51 <5555 55 6781548 46700 65005 o700 ¥ T8 T B eeneeeneasneanseanseensesnsesnenssenssesnsesnessnes 197
TESE PUMPOSE. ... e 197

YT dgToTo o) = TSSOV 197
[T 8] CONOITIOMS ot £ vtpve g3 04 10045 528 650 512 64D 63 3 D0 s 52t esseereebeemeeneensenseseseesbesneeneensannes 197
PIOCEAUNE.... .. o i o i e eaeeaepera maegaseasaraaneeaeqaesseaseeseeanenmnetnsesenssngat eseensensessessessesanssesnsensessenses 197

Test Requirement for High Speed Train .. 200
Performance requirements for PUSCH with 0.001%BLER .20 b s e 201
Definition and applicability........... 0=l D220 e 201
MINIMUM REGUITEIMIENT ...ttt sttt sttt s b e et s b e bt b et ebe bbb et eb e b 201
TESE PUMDOSE. ...ttt et a e s s e e s e sae e s ae e e e e s sreesraesreesreas 201

VL= dgToTo o) = TSSOV URT TP 201
INItTEl CONDITIONS.....ceiteie ettt b e bt bt ae et et e b sr e b e s aeene e e ennas 201
PIOCERAUIE. ...t b bbbt s et b e he e b e et et ese et e bt sheeb e e e ennenrenas 201

L= = (U1 = 0 1= | PSSR 202
Performance requirements for PUSCH repetition TYPE A .......ooeiieeeiee et se e s ens 203
Definition and appliCaIHlITY .........ccveiiee e a e e 203
MINIMUM REGUITEIMIENT ...ttt sttt sttt s b e et s b e bt b et ebe bbb et eb e b 204
TESE PUMDOSE. ...t et b e e s s sae e ae e e e e e sreesraesreesneas 204
VK=o o o) === RS 204

F TR = I @0 g o 1] LS 204
(01010 (1= R 204
TESE REQUITEIMENT ...ttt ettt ettt bbbt b e bt bt e s e b s e et eb b e e e b e e st b b neeb e e e e ens 205
Performance requirements for PUSCH Mapping Type B with non-dot transmission.............cceeceeveenienns 207
Definition and appliCaIHITY ........oceeiiee e ae e s 207
MiNIMUM REQUIFEMENL ......eetieieiieiee e st e steete e ete e steesteesreesseeeesseesseesseeseenseensesnsessenssensessesnssanes 207
IS A U1 00 = TR 207

Y E= dgToTo o) = PSPPSR 207
INItIal CONUITIONS...... ittt e st et et e sbeeeeeneene et enseseeseesseeneeneeneeneas 207
(01010 (1= 207
TESE REQUITEIMENT ...ttt ettt ettt bbbt b e bt bt e s e b s e et eb b e e e b e e st b b neeb e e e e ens 208
Performance requirements for PUSCH mSgA for 2-step RA TYPE.....ccueveirireirireree e 209
Definition and appliCability.........cccieiieiee e 209
MINIMUM REGUITEIMIENT ...ttt sttt sttt s b e et s b e bt b et ebe bbb et eb e b 209

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 10 ETSI TS 138 141-1 V17.5.0 (2022-04)

8293 TESE PUMPOSE. ...ttt b e e e s e s e s ae e e e e e sreesaeesreesreas 209
8.294 IMIEENOO OF TESL ...ttt bbbt b et b et be bbb et bbbt b e 209
8.294.1 [NItial CONUITIONS.....ceiieie ettt e e et e et e ne e s e e e e e e seeseeseeeneeneeneeneas 209
8.294.2 (01010 (1= PR 209
8.295 TESE REQUITEIMENT ...ttt ettt b bbbt b e b bt e e s e e bt e et e bt b e e e b e s s b b e e eb e b e e ens 211
8.2.10 Requirements for interlaCed PUSCH ...........ooiiiiiie ettt sneenseenneens 212
8.2.10.1 Definition and appliCaIHITY ........coieeii e n e 212
8.2.10.2 MiNIMUM REOUITEMENL ......eeiieieiie e seeesieesteeteeteesee st e te e te e e saeseesaeesseesseenseeseeassesseesseesensesnsesnseanes 212
8.2.10.3 QIS A U1 00 T PSP 212
8.2.104 VK= L gToTo o) = PO OSSO PO 212
8.2104.1 F TR (=TI @] o 110 PSR 212
8.2.10.4.2 L (01010 (1= PR S 213
8.2.10.5 TESE REQUITEIMIENT ...ttt ettt b et b et b b et e bt e e bt b e eb e s e s e bt st e s e b e e e e ens 214
8211 Performance requirements for CG-UCI multiplexed on interlaced PUSCH............ccocoovininnincnniciee 214
82111 Definition and appliCailiTy..........cooeiierieiee e 214
8.211.2 MINIMUM REGUITEIMENTS. ...ttt sttt sttt et s b et be bt sb bt eb e b st b b et e b b 215
8.2.11.3 QIS B 0000 S PSP 215
82114 MELNOA OF TS ... bttt e bbbttt ne e sb e b e bt e ae e e e e e 215
821141 INitial CONAITIONS.......veeeriieciie ettt 215
8.2.11.4.2 PIOCEUUNE. ...ttt r et r e se bt r e e bR se bt er e neer e s r e e er e nreneeneerenneneas 215
8.2.11.5 L= =0 (U1 1= .11 | PSSR 216
8.3 Performance requirementS fOr PUCCH ...........oouo ittt sna e e e nnees 217
831 Performance requirements for PUCCH fOrmat O..........coueiiirieiniinieireeeese e e 217
8311 Definition and appliCability..........ccieiieiee e 217
8312 Minimum Requirementy. .. Ho. .. e A T i A B B 217
8313 Test PUIPOSE......... e e L L e, 218
8.3.14 VK= g ToTo o) === 218
83141 Initial coNditionS. ... B i e i s 218
8.3.14.2 PIOCEUUNE. ......ceeteeee ettt r et r e et r s e e r s reseer e r e e er e e renneneerennenean 218
8.3.15 TeSt REQUITEMENT .. 4. it i ci5h e a5 558 5500 o0 50 Mo 14T 07880 B e e e e eneesnnesneesneanseenseensennensneessensnnns 219
8.3.2 Performance requirements for PUCCH Tormat L. ..l s 220
8321 NACK 0 ACK GELECLION ...ttt b bbbt e e b e sb e besaeebe e e enee e 220
83211 Definition and aRRlECADHITY, . o e seserrsers saseesanson fomesimes caeimesirsbinessesssesssesssessessseesseessesssessssssasssessees 220
83212 VMUY R U T I TN L i i rueyeesesursaeseeseyeensaaneesanesesomntsnesessssnentseesessessesesseseesessensesessensasens 220
83213 Tt PUNPOSE . 220
83214 Method-of test?... G2 G dan ta0 2l alelen Lo o Lo L 220
832141 Initial Conditions.............cc.dalUal Dm0 220
832142 0 1= o L1 = T PRPRRRN 220
83215 TESE REQUITEIMENT. ...ttt et b st b bbb et nbe b 221
8.3.2.2 ACK MISSEA ELECHION. ...ttt n e r e 222
83221 Definition and appliCaIHITY .......eeieeieeie e 222
8.3.2.2.2 MiNIMUM REQUIFEMENL ......eevieieeieeiesee e seeeseeste e et eesaesseestee e e steesesneesnsesseasseenseensenneessansseesses 222
8.3.2.2.3 LIS B 0000 S PP R P RTOURRN 222
83224 MELNOA OF TESE.......ee ettt e bbbt b e e sr e e 223
832241 [NItial CONTITIONS .....evieeiriieceere et r e e r e e e r e nrenrenen 223
8.3.224.2 0 11= o L1 = S PPRRRN 223
83225 TESE REQUITEIMENT. ...ttt bbbt b et b bbb et nbe b 224
833 Performance requirements for PUCCH fOrMEL 2..........coueiiiieiiinereesese e 224
8331 F N O L 4415 =0 o (= = o o SR 224
83311 Definition and appliCaility ..........cooeiiiriiee e 224
83312 MINTMUM FEOUITEMENTS ...ttt ettt ettt b e ettt bbbt eb e e et eb e s b e e ebesbenneneas 225
8.3.3.1.3 LIS B 0000 S PP RURTSURRRN 225
83314 MELNOA OF TESE.......ee ettt e bbbt b e e sr e e 225
833141 [NItTAl CONDITION.....oiieeeiiriieceee e e r e e r e e r e nnenen 225
8.3.3.14.2 PrOCEOUE.......eeeeet e et r e e r e r e e r e nr e r e reseenenrenrenen 225
8.3.3.15 L= =0 (0T =0T 226
8332 UCI BLER performanCe reQUITEIMENTS. ........coeiuerieeriereeesieseeie sttt st sie st sbe e st 226
83321 Definition and appliCaility ..........cooeiiiiiieie e 226
83322 MINIMUM REGUITEIMENT ..ottt sttt sttt se et b se bt sbese bt sbese st sb e e ese s b e e ebesbeneeneas 226
83323 QL= 10 001 PP 227
8.3.324 IMEENOO OF TESL.... .ttt b bbb bbb b e b b neene s 227
833241 F TR (= I @ o [ o S PPSRSN 227

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 11 ETSI TS 138 141-1 V17.5.0 (2022-04)

8.3.3.24.2
8.3.3.25
8.34
8341
8.34.2
8.34.3
8344
8344.1
8.344.2
8.345
8.3.5
8351
8.3.5.2
8.3.5.3
8.3.54
8.354.1
8.3.54.2
8.355
8.3.6
8.3.6.1
836.11
836111
8.3.6.1.1.2
8.3.6.1.1.3
8.3.6.1.14
8.3.6.1.14.1
8.3.6.1.14.2
8.3.6.1.1.5
8.3.6.1.2
836121
8.3.6.1.2.2
8.3.6.1.2.3
8.3.6.1.24
8.3.6.1.24.1
8.3.6.1.24.2
8.3.6.1.25
8.3.7
8371
8.3.7.2
8.3.7.3
8.3.74
83.74.1
8.3.74.2
8.3.75
8.3.8
8381
8.3.8.11
8.3.8.1.2
8.3.8.1.3
8.3.8.14
8.3.814.1
8.38.14.2
8.3.8.15
8382
83821
8.3.8.2.2
8.3.8.2.3
8.3.8.24
8.3.8.24.1
8.3.8.24.2
8.3.8.25
8.3.9

0 11= o L1 = ST PRRRRSN 227

TESE FEOUITEITIENES ...ttt bbbt b et b bt b et e b st nb e b 228
Performance requirements for PUCCH fOrmat 3..........ooueiiiieeniieneeenese e e 228
Definition and appliCability..........ccoeieiiee e 228
MINTMUM FEQUITEMENT ...ttt et b bbb et b e e bt b et e bbbt b e et e b b 228
QIS B 0000 S PSPPSR 228
Y E= i gToTo o) = TSSOSO U RSO 229
[NItIEl CONAITIONS. ...ttt et s e bbbt sttt sresb s se e e e e enas 229
PIOCEAUIE. ...ttt bt e h et e b s et bt e bt e b et et e eeesb e besbeeb e e e enneneenas 229
BLIC=S =0 (0T 0 o PSR 230
Performance requirements for PUCCH fOrMEL 4..........ocueiiiieiriieneeeees e e 231
Definition and appliCability.........ccieieiii e 231
MINTMUM FEQUITEMENT ...ttt ettt b et b et s b e bt b et b e b st b e e et et b 231
QLIS 10 00 S PP U P OTOR 231
V=g ToTo o) === R 231
F TR (= I o g0 [ o P RS 231
PIOCEAUNE. ...t b et h et e bbbt e he e b et e e seesb e besbeeb e e e enneneenas 231
BLIE=S =0 (0T 0 o PSSR 232
Performance requirements for Multi-sSlot PUCCH ............ccco it 233
Performance requirements for multi-slot PUCCH format L........cccccovoeveeiieiiccie e 233
NACK 10 ACK GELECLION. .....c.eiitiieiiteeieeiee ettt ettt b et ss et e bt e e neennas 233
Definition and appliCability .......cocueiee i e 233
MiINIMUM REGUIFEIMENT ...ttt et eb e bbb bbb s e sb b b ens 233

QLIS A 10 001 ST TP TP UTUT 233
Method Of teSt . B e e 0 T e A B R 233

Initial conditions .. ... o L s 233
PIOCEAUIE. ... ireseseese ymegense s rge s e o e pee s eseeseesensessessessesnseneensensessessessessessesneensessens 234

Test Requirement ... it i e e 234

ACK MISSEA BLECTTION......ceiterieeeeeee ettt bbbt e et e b st nn e 235
Definition andapPliCabIlITY s .m @k i i feamne i e e 7555 Berreereesseesseeseessesssesssssssssssesseessesssenns 235
Minimum RequUIremENt ... e 235

LIS 8 0000 S T PSPPSR 235

ML ELNOA OF TESE e s vervie 42 0 £ 528 65 0 5453 381 i 14wt seemee e e s e b e sneebesbesreebesneeneennennas 235

NIt @] oMU 0N o e e i e s e reeseaeeseesnersmntneeegepssmgnteseeneeneeneensessesaessesneaneensenees 235
ProcedUre. .. 235
TestRequirement. (05 a0 G e L O L L s 236
Performance requirements for interlaced PUCCH fOrMat O.........coevveirinieiinineree e 237
Definition and appliCability.........ccieieiii e 237
MINIMUM REGUITEIMIENT ...ttt sttt sttt s b e et s b e bt b et ebe bbb et eb e b 237
QLIS B 0000 S SRR 237
Y E= dgToTo o) = TSSOV 237
[NItIEl CONAITIONS. ...ttt et e b et bbb b b sae e e e e e 237
PIOCEAUNE. ...ttt b h et b bbbt he e b et et e se e b e besbeeb e e e enneneenas 237
L= = (U] = 0 1= | PSSR 238
Performance requirements for interlaced PUCCH format 1..........ccocoevieiiciese s 239
NV @ (G (0 172X O Qo L= = o 1 o o 239
Definition and appliCaility ..........ccoeiiiriiiie e 239
MINIMUM REGUIFEIMENT ..ottt ettt eb b se et sb e se bt sbese bt sbeseese s b e e ebesreneeneas 239
QL= 10 001 PP 239

V= g ToTo o) == PR S 239
[Nitial CONTITIONS ...ttt ettt e e seesbesee b e besaeene e e eneeneens 239
PIOCEBAUIE ...ttt b bbb it e h e e e e b e seesb e s b e s besne e e enne e 239

L= A S (U1 = 0101 | 240
ACK MISSEA AELECTION. ...ttt b bbbt e e e e b b sresbesaeeneeneennas 241
Definition and appliCaIlITY .......eeiee e 241
MiNIMUM REQUIFEMENL ......eecveeieeieeiesie e seee st este e seeaessee s e e reesteeseeneesseesseasseeseensenssensansseesses 241
QL= 10 001 PP 241

V= g ToTo o) == SRS 241
[Nitial CONTITIONS .....oeiie ettt ettt et e seesbeseeebebesnesae e e eneeneens 241
0 11= o L1 = S PPRRRN 241

TESE REQUITEIMENT. ...ttt et bt b et b e et e b et e b b 242
Performance requirements for interlaced PUCCH fOrmat 2...........ooeiviieienineieneecseeeseee e 242

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 12 ETSI TS 138 141-1 V17.5.0 (2022-04)

8391 Definition and appliCability..........ccoeieiiee e 242
8392 MINTMUM FEQUITEMENT ...ttt b et b et se bt b et e bbb b et b b 243
8.3.9.3 QLIS 10 00 S PP U P OTOR 243
8.3.94 VK= g To o o) === 243
8.394.1 F TR (= I o o[ o PSSR 243
8.394.2 PIOCERAUIE. ...t b bbbt s et b e he e b e et et ese et e bt sheeb e e e ennenrenas 243
8.3.95 BLIC=S =0 (0T 0 o USSR 244
8.3.10 Performance requirements for interlaced PUCCH format 3..........ccooevieiieie s 244
8.3.10.1 Definition and appliCaIHITY ........coiieii et 244
8.3.10.2 MiNEMUM FEQUITEIMENT ....c.veeieeiece et steeste et e st e st e e e e saeseesseesaeesseenseeneeessesseesseesenseenseenneanes 245
8.3.10.3 QLIS 10 00 S PP P TR 245
8.3.104 V=g ToTo o) == SR 245
8.3.104.1 INItIAl CONAITIONS. ... ettt st e e b e e e e s e seeseeseeeneeneeneeneas 245
8.3.10.4.2 L (0701 o (1= PR 245
8.3.10.5 TESE FEOUITEITIENT ...ttt ettt h et b et eb et b e bt e e bt s b e bt nb s e bt e bt s e st e bt b e e eb e b s ens 246
8.4 Performance requirementS fOr PRACH ...ttt s eb e 246
84.1 PRACH false alarm probability and missed deteCtion..........cccvecveceeeiesieseece e 246
84.11 Definition and appliCaIHlITY .........cceeiiee e ae e s 246
84.1.2 MiNEMUM FEQUITEIMENT ......veeieeiecie e e sttt ee e st e s e e s e e saeeeeeseeeseesse e seenseenseensesseensensenseensennes 247
84.13 QIS B 0000 S PSPPI 247
84.14 =1 00 To o) = 247
84141 [NItIEl CONAITIONS. ...ttt et e b et bbb b b sae e e e e e 247
84.14.2 L (0101= o (1= PR 247
84.15 Test requirement for NOrMal MOUE........cc.oiiiiicee e 249
84.1.6 Test requirement forshigh, speed trai N b T e A B R s 250
84.1.7 Test requirement for PRACH With’Lra=1151 an0-Lra=57L it 251
Annex A (normative): Reference measurement ehannelSii.,. /i e 252
A.1 Fixed Reference Channelsfor reference sensitivity level, ACS, in-band blocking, out-of-band
blocking, receiver intermodulation andin-chanhel 'sel ectivity (QPSK; R=1/3) ......ccooeveveeievercnennnn 252
A.2 Fixed Reference Channels for dynamic range (16QAM, R=2/3).......coviiiiiininineieseeeeeeeeeesee 253
A.3 Fixed Reference Channels for performance requirements (QPSK, R=193/1024) ........cc.ccocvvvrvrennene. 255
A.3A Fixed Reference Channels for performance requirements (QPSK, R799/1024) .........ccccceevvveevveiveenen. 257
A.3B Fixed Reference Channels for performance requirements (QPSK, R=308/1024) .........ccccccvvvrerennenn. 258
A.4  Fixed Reference Channels for performance requirements (16QAM, R=658/1024) ..........cccccvevrennenn. 259
A.5 Fixed Reference Channels for performance requirements (64QAM, R=567/1024) ...........cccccevuveuennee. 261
A6 PRACH teSt PreamMbIES........c.ccieie ettt st ettt e s ae e besae e e beereeaeenrenreeanas 263
A.7 Fixed Reference Channels for performance requirements (QPSK, R=157/1024) ........cc.ccccvvvrvrennenn. 263
A.8 Fixed Reference Channelsfor performance requirements (256QAM, R=682.5/1024) ....................... 264
Annex B (normative): Environmental requirementsfor the BSequipment.........cccceeeeeiviniencnenenn 266
o TR R €= 3 1= - SRR 266
B.2  NOIMal tESE ENVITONIMENT.......iitiiiieieieieeee ettt sttt b b e b e e enesrennees 266
B.3  EXIreme tESt @NVIFONIMENT......cc.i ittt st et e st e sseenaesteenaesaesse e sesnesneessesneeneas 266
B.3.1 EXIrEME EIMPEIAEUNE ... e s e s e e e s s e e s reesaees 266
o3 AT o = (o] o OSSR 267
ST = 1Y U o o) YRS 267
B.6 Measurement Of 1L @NVIFONMENTS.........ciiie et e e se e tesreeeesreereeeeseeenes 267
Annex C (informative): Test tolerances and derivation of test requirements..........cccoceveverereneeneeene 268
C.1 Measurement OF tranSMITIEN..........eeoeieeiese ettt s eeseesse e e e sreeneestesreeneenaesreesensens 268

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 13 ETSI TS 138 141-1 V17.5.0 (2022-04)

C.2  MEASUIEMENT OF FTECEIVEN ......cuiiuieieetiete ittt sttt ettt s st b et et sbesae st et b e ebeneensenneneas 270
C.3 Measurement of performance reQUIFEMENLS. .........cccueiiiieieieeie st re e ee e ae e ae s re e e s ne e 271
Annex D (informative): Measur ement SYStEM SEL-UP ......ccciviieierieeie i eiee e eee e sre e snesreens 274
D 200 = 0 1Y oL L O 1 =01 0 = RS 274
D.1.1 Base station output power, output power dynamics, transmitter ON/OFF power, frequency error, EVM,

unwanted emiSSIONSFOr BSTYPE 1-C .....voiiicececes ettt e et e e e s ne e te et e esaesnaesraesnees 274
D.1.2 Transmitter intermodulation for BSTYPE 1-C......ccuviiiie et e e e sne e reeneens 274
D.1.3 Time alignment error fOr BSTYPE 1-C ...ttt sttt st 275
DA = ISR 1Y oL R O (=0T Y S 275
D.21 Reference sensitivity Vel fOr BSTYPE 1-C ..ottt 275
D.2.2 DynamicC range for BSTIYPE L-C ... vttt e e e sneenaeenteenteenaesneesraennnas 276
D.2.3 In-channel SelectiVity FOr BSTYPE 1-C .....ooeiiieie et sttt ettt e enaesnaesnaesneas 276
D.24 Adjacent Channel Selectivity (ACS) and narrowband blocking for BStype 1-C......c.cccoveveeveecieeciecieniens 277
D.25 Blocking characteristiCS for BSTYPE 1-C ....ouviiieiee ettt snae s e snaennees 277
D.2.6 Receiver spurious emission fOr BSTYPE 1-C......voiiiiie ettt enae e sneas 278
D.2.7 Intermodulation charaCteristiCSfor BSTYPE 1-C.....oouviiiicieciesee ettt snees 278
D.3  BStYPe 1-H traNSIMITIEY ......ceieieeieeeiet ettt e e et n b n e 279
D.31 Base station output power, output power dynamics, transmitter ON/OFF power, frequency error, EVM,

unwanted emisSiONSfOr BSTYPE 1-H ..o 279
D.3.2 Transmitter intermodulation for BSTYPE 1-H .....c.oooiiie e 280
D.3.3 Transmitter spurious emissioNS fOr BSIYPE 1-H........coiieiiioriniiis e eesieeese e seeseeseeesaeseesreesseenseenseens 280
D.34 Time alignment error for BSTYPeLaH ... il e i e it kb ettt e e 282
D.4  BSTYPE 1-H MECOIVEN ...t eras cprons cxmeng gt s s s g g1t se bbb s et e e e e eseebenbeanenne s enes 282
D41 Reference sensitivity level for BStype 1oH L. i s e 282
D.4.2 Receiver dynamic range for BSTYPE L-H ......oiiiiiieece et 283
D.43 Receiver adjacent channel Setectivity-and narrowband blackingiforsBS type 1-H........coooiiveninccnineiene 283
D44 RECEIVES SPUMOUS BIMISSIONS. ... . it ettt tieteeteseeteseesieeesteseetesseseesessensesessedessessensesesseneesesseneebesaeseebesbeseenesbeseeneas 283
D.45 Receiver In-channel selectivity for BStYPE L-H ..o 285
D.4.6 Receiver intermodulation fOrBS tYPE dab . cvieieeiea i /ee e et f5n k 90053450 s ir e sreesreesseenseensessssssenssenssesssnssenssasssnes 286
D.5 BStype 1-C performance requirements.....i/calalogistandands/sislll0ed 00 e 286
D.5.1 Performance requitementsfor RUSCH: single use PUCCH - PRACH onsinglelantenna port in

multipath fading conditions and for high speed CONAItION ..o 286
D.5.2 Performance requirements for PUSCH transmission on two antenna ports in multipath fading conditions..287
D.5.3 Performance requirements for PUSCH and PRACH in static conditions ...........cccooerineienenenenceeee e 287
D54 Performance requirements for UL timing adjUSIMENE ............coeiriiiiriiine ettt si e 288
D.6 BStype 1-H performance reQUITEIMENLS..........ccciiiuieieiteeiesieeeeseste et sreeee e saaeste e e tesreeeesreeneeseesreens 288
D.6.1 Performance requirements for PUSCH, single user PUCCH, PRACH on single antenna port in

multipath fading conditions and for high speed CoNdition ............ccocceiieiiiie e 288
D.6.2 Performance reguirements for PUSCH transmission on two antenna ports in multipath fading conditions..289
D.6.3 Performance reguirements for PUSCH and PRACH in static conditions ..........ccccooveevveieneenieenecce e 289
D.64 Performance requirements for UL timing adjUSIMENE ............coeeriireriiinerieeeie et 290
Annex E (normative): Characteristics of interfering Signals.........ccooveeviieene e 291
Annex F (normative): Yo o S 292
Annex G (normative): Propagation CONITIONS.........ccuriiirirerenierie s s 293
G.1 Static propagation CONAILION. ..........coiiieie ettt st be e sreere e besreesaesaesaesreesearens 293
G.2 Multi-path fading propagation CONAITIONS............oeiireriere e ee e e 293
G.z21 D= oY o] (o)1 =P ST 293
G211 Delay Profil@SfOr FRIL ........coiiieiiieiereeei ettt b e et sb bbb 294
G.2.2 Combinations of channel MOdEl PAraMELESS .........oouciiii e 295
G.23 MIMO channel COrrelation MELITCES. ........eiuirereeeieeeiere st e sttt e e e st s te e ete e e e e e neeseesbeseesseeneeneeneeneas 296
G.231 MIMO correlation matrices using Uniform LiNEAIr ATAY .......cocovirieierinieienenieesiesee s e 296
G.2311 Definition of MIMO COMrelation MELIICES.........coueiiriirieriieeieeee et s 296

ETSI



3GPP TS 38.141-1 version 17.5.0 Release 17 14 ETSI TS 138 141-1 V17.5.0 (2022-04)

G.23.1.2 MIMO correlation matrices at high, medium and oW [eVeEl ... 297
G.232 Multi-antenna channel models using cross polarized antennas............ccoeeevererninennese e 299
G.2321 Definition of MIMO correlation matrices using cross polarized antennas...........ccoceeeeereeeneneeesenens 300
G.23.22 Spatial correlation matrices at UE and gNB SIAES..........coeeririciiinieinereee et 300
G.23221 Spatial correlation MatriceS 8l UE SIAE........cooieiiriiiiiriieeicreee s 300
G.23222 Spatial correlation matrices at gNB SIHE ......cveeiveie e s 300
G.2323 MIMO correlation matrices using Cross polarized aNtENNAS .........c.cccvuereerereresrereses e 301
G.3  High Speed train CONTITION ........cc.oiiiieeeieiieiet ettt b e e s ne e 301
G.4 Moving Propagation CONAITIONS..........ciuerteriereeieieeeeete sttt ss st e e e e s s e ene e nenne e 305
Annex H (Normative): IN-Channel TX TESES.....ccoiiiiieeeeeeeeer e 307
L 0 R €= 3 1= o PSSR 307
[ T S s Lol o (oo =< RS 307
H.2.1 Output Signal Of the TX UNAEN tESE .......eeieeie ettt e esre e reesreesreenteeeeeneeenes 307
H.2.2 [AEBI SIGNAI ...t b bbb bbbt 307
H.2.3 MEBSUMEIMENE FESUITS........eeeeiteeeeestere ettt ettt r e et r e nr et r e se e r e na et er e se e e e r e s re e renrennenennennenean 308
H.2.4 M EBSUFEIMENT POINES ... .eeveeteeerietesteesteestees e e steseesaeesseesseeseesseesseeseeaseesseesteestesssesaeesaeesaeesseenseenseensesnsesnenssansnnns 308
H.3  Pre-FFT MiNimiZation PrOCESS. .......coceieeiesieeeesiesteeeesteseeseesseensesseesaessesseessesseensessesssessessesssessesnsessesses 309
H.4  Timing of the FFT WINAOW ....c..oiuiiie ettt st sttt r e enn e s ne e e e ens 309
H.5 RESOUICE &l @mMENnt TX POWEN .......oiviieieieeiietieiestesie st et sse st s e e e et b e s s e e e e se e b nn e s 310
H.6 Post-FFT equalisation......... L. i b L e i L 311
H.7  EVM e B L B T L T T et 312
H.7.0 (€= 0T - O o e S SOV 312
H.7.1 AVETA0EH EVM (FDD) ..o puuiiseeseetetetetsmes et sesigs e s e one ettt st bbb bbb e et se s e ebebebnas 313
H.7.2 Averaged EVM (TDD).....ih- et bk gt L e e e e 313
Annex | (normative): General rulesfor statistical teStING ......covvrverereinirer s 315
.1  Testing methodology of PUSCH performance requirementswith 0.001% BLER.............ccccceorenene. 315
1.1.1 General ... b 315
[.1.2 Numerical definition of the pass-fail-limits fortesting/PUSCH 0.001% BLERY.....o..ccocoveveveiee e, 316
1.1.3 Theory to derive the early pass/fail limitsin-l)L.2 (INFOIMALTIVE) ........ccoorririreiiereee e 317
.L1.3.1 Numerical definition of the pass-fail limits for testing PUSCH 0.001% BLER.........cccccoeinineienenienenn 317
.1.3.2 Simulation to derive the pass-fail limits for testing PUSCH 0.001% BLER............cccocviniiineneicnenen 317
Annex J (informative): ChangehiStOrY ........oocueii e ere e enes 319
L 1S 0] YT 328

ETSI



	p˜ª�Ït7új¬ŒèNç6ÕÖ’ÆEw((R$‹�6‚çºTæTz¸F'

üy[¦Cd•ö;ÖÄ`Ä÷<4iZÏ˚¡˙=âŒ¹™<ÌÀ£‡¯r?£ÂL/õ˙7ä†›€€vÜR⁄−·t�Ëî·!)q
ð�¹ç(˚¯˙•t¸ÆÎ£+e¨'˜Ý•µÓ:�÷ü�ı¥„¤Š^ŠçŒ�Ù†5?41¾é

