ETS| TS 138 104 V15.22.0 (2026-04)

TECHNICAL SPECIFICATION

5G;
NR;
Base Station (BS) radio transmission and reception
(3GPP TS 38.104 version 15.22.0 Release 15)

H°56

A GLOBAL INITIATIVE

ETSI TS 138 104 V15.22.0 (2026-04) « https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 1 ETSI TS 138 104 V15.22.0 (2026-04)

Reference
RTS/TSGR-0438104vfm0

Keywords
5G

ETSI

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

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

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

Important notice

The present document can be downloaded from the
ETSI Search & Browse Standards application.

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

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

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

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

Notice of disclaimer & limitation of liability

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

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

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

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

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

Copyright Notification

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

© ETSI 2026.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver/
https://portal.etsi.org/Services/editHelp/Standards-development/Tracking-a-draft/Status-codes
https://portal.etsi.org/People/Commitee-Support-Staff
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 2 ETSI TS 138 104 V15.22.0 (2026-04)

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-member s, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETS| Secretariat. Latest updates are available on the
ETSI IPR online database.

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™, LTE™ and 5G™ logo are trademarks of ETSI registered for the benefit of its Members and of the
3GPP Organizational Partners. oneM 2M ™ |ogo is atrademark of ETSI registered for the benefit of its Members and of
the oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found at 3GPP to ETSI numbering cross-referencing.

Modal verbs terminology

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

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

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 3 ETSI TS 138 104 V15.22.0 (2026-04)

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 12
1 o0 o< TSP PSP 13
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 13
3 Definitions, symbols and abbreviationsS ............cceeiiiiieii e 14
31 DT 1oL o] TSP 14
3.2 Y 1210 OSSR 18
3.3 ADBDIEVIBLIONS ...ttt et r e et r e e Rt e e R et r e r e n e e neene s 20
4 (€1 1 = ST TP PSSP OO 22
4.1 Relationship with other Core SPECITICaLIONS..........cviirieiiiere e 22
4.2 Rel ationship between minimum requirements and test reqUireMENtS ..o 22
4.3 Conducted and radiated requirement referenCe POIMNLS .........ccceierererererereeee e 22
431 BSIYPE 1-C ..ttt R R R R Rt et r et e b 22
432 BSIYPE 1-H ..t 23
433 BStype 1-O @n0 BSTYPE 2-O.....cviiieieiiieiiresietesesie ettt sttt 24
4.4 BASE SIALION ClABSSES .....cveeceeiriieeieete sttt r et e e e e bR e et e R e et R e n e R r e 24
45 RS TL0 g =0 T == 25
4.6 ApPpPlicability Of FEQUITEIMENTS..........o ettt e e e ste et e saeesreesseenseenteenseeneensensneas 26
4.7 Requirements for contiguous and NON-CONLIGUOUS SPECEIUMN.......cueueuerrireesirtereeiersesteessessesessesseeesessesesessessenes 27
4.8 Requirements for BS capable of multi-Dand OPEration .............ccierierinenenieseeese e 27
4.9 OTA co-location With Other Dase SLALIONS ........c..eieiieieeee e s sre e e eneas 29
5 Operating bands and channel arrangEMENT ............coeeiiieeie e e e e 30
51 LC T 1< - TS T TSP 30
5.2 (@] o1 = LT 1o N 0= 00 (SO SSSR 30
53 BS channel BANOWIGEN .........coiiiece e 31
531 (C1c 07 - OSSO PSP PSP PURT PPN 31
5.3.2 Transmission bandwidth CONFIQUIALTON ...........ccuiiiiiieiie e esraenreens 32
533 Minimum guardband and transmission bandwidth configuration ..............cccceereinnenninenseeee 32
534 RB BIIGNIMENT ...ttt et e b et b e et b e et e b e e et e b e s e et b e s s e st e b e e b et eb e s b et bt b 34
5.3A BS channel bandWidth FOr CA ...ttt ettt et e e e tesaesbeeneene e e eneenes 38
53A.1 Transmission bandwidth configuration fOr CA ... s 38
53A.2 Minimum guardband and transmission bandwidth configuration for CA ..........cccceiieininenninerreee 38
54 ChannEl BITBNGEMENT ..ottt b e bt b e bt b e s bt b e e et b e s e et et e b e e eb e b e 40
54.1 (@172 00T S o 7= o1 o S 40
54.1.1 Channel spacing for adjaCent NR CaITIEIS.......civeiiecieceiceesee e se e ste e ste e e et te e snaesreennees 40
54.1.2 (1= Ta TS S 7= o1 0 (o) O NS 40
54.2 CRBNNEL TASEEN ...ttt r e et r e e e e e st rese s e sr e e er e nre e erenre e erenrennenen 41
5421 NR-ARFCN and ChanNEl FBSLEN .........ooviiiireeiee e eresreneene 41
5422 Channel raster to resource &l ement MaPPING. ... ...cccerereeereeeeree et enes 41
54.23 Channel raster entries for each operating band.............coverininn s 42
54.3 SYNCHIONIZALION FBSLEN ...ttt bbbt b b e b b st bt b e st eb e s b e e ebenbeneebesbennenen 43
5431 Synchronization raster and NUMDENG. .......oveiiieerie e 43
5432 Synchronization raster to synchronization block resource element mapping.........ccccovveeeeererencrieienees 44
5433 Synchronization raster entries for each operating band.............coeoiiiiinneini 44
6 Conducted tranSmitter CharaCteriStiCS ......ouiviieieieirireses e 46
6.1 LCT= 1< - OSSPSR PSSP 46
6.2 Base StatiOn QULPUL POWE .......ccueeiieeieeieeieieesieesteesteeteeeeeseesseesseesseestesssesneesseesseesseanseensesseessensseessensseensennennnes 46
6.2.1 (€71 PR 46
6.2.2 Minimum requirement fOr BSTYPE L1-C......oouiiiiieiee ettt s 47
6.2.3 Minimum requirement for BSTYPE L1-H ..o e 47

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 4 ETSI TS 138 104 V15.22.0 (2026-04)

6.2.4
6.3
6.3.1
6.3.2
6.3.2.1
6.3.2.2
6.3.3
6.3.3.1
6.3.3.2
6.4
6.4.1
6.4.1.1
6.4.1.2
6.4.1.3
6.4.2
6.4.2.1
6.4.2.2
6.4.2.3
6.5
6.5.1
6511
6.5.1.2
6.5.2
6.5.2.1
6.5.2.2
6.5.2.3
6.5.3
6.5.3.1
6.5.3.2
6.6
6.6.1
6.6.2
6.6.2.1
6.6.2.2
6.6.3
6.6.3.1
6.6.3.2
6.6.3.3
6.6.3.4
6.6.4
6.6.4.1
6.6.4.2
6.6.4.2.1
6.6.4.2.2
6.6.4.22.1
6.6.4.2.2.2
6.6.4.2.3
6.6.4.2.4
6.6.4.2.5
6.6.4.251
6.6.4.25.2
6.6.4.3
6.6.4.4
6.6.5
6.65.1
6.6.5.2
6.6.5.2.1
6.6.5.2.2
6.6.5.2.3
6.6.5.2.4
6.6.5.3
6.6.5.4

Additional requiremMentS (FEJIONAL .........urueiririeirerieee et b bbbt b e e 47
OULPUL POWES DY NAIMICS. ...t reeeeete sttt sttt seeseebese et sbese et ebesee st ebe s s eseeb e s e eaeebese e st ebesbeaeebe s e e st ebenee st ebenbe e ebenbeneees 47
(€71 PR 47
RE power CONtrol dYNAMIC FANGE ......cceueiteieieiiereett sttt sttt sbe ettt b et b et b e et st se et sb e n e 47
LT 07 PP 47
Minimum requirement for BStype 1-C and BStype 1-H .......ccocveov i 47
Total POWEN AYNAIMIC FBNJE ... .veieeieeeeeteesteeeeesteseeseesreesteeseesseeseeaseesseeseessesstesseesseesseesseenseenseansessenssenssees 48
LCT 11 - TSP PRSP 48
Minimum requirement for BStype 1-C and BStype 1-H .......ccccveieiecececec e 48
TranSMIt ON/OFF POWEN .......viiieieeesieesteeteeeeeesee s e e steeeeseesseesse e teenseassesseesseesseansesnsesaeesaeesseenseenseensesnsessensses 49
TrANSIMITEEr OFF POWES .....cueiuitiietertieet sttt ettt s bbb s b b s e sb b h e b e s e st e b et e st ke e e st eb e b e st eb b e 49
LT 07 SRRSO 49
Minimum requirement fOr BSTYPE L-C......co it 49
Minimum requirement fOr BSTYPE L-H........ooiiiiie e e 49
TranSMItter tranSIENt PEITOM. ... ..c.oiieiree bbb bbbt e e bbb e ens 49
LT 07 SO 49
Minimum requirement for BStype 1-C and BStype 1-H .......ccccveoieieiicececeeeee e 50

RV 0 Lo TSSOSO PSSP SPPRRRP 50
I 0 0= o T = o USSR 50
S 0[S aToR YA (o] PSR SSPR 50
LCT 11 - ST PR PTPR 50
Minimum requirement for BStype 1-C and BStype 1-H .......ccocveoi i 51
MOTUIEETON QUETTTY ...ttt bbbt b et b st b e e et b bbb 51
LT 07 SRR 51
Minimum Requirement for BStype 1-C and BStYpe 1-H.......ccccoviiiiiiineneeeeeee e 51
EVM frame structure for MEASUIEIMENLE ............oiiiiieeeee ettt seesee e eneeneens 51
THIME AlTGNMIENT TN ...ttt bbb b bbb b e e bt b et e b e b et b e bt e b e b 51
LT 0T | PPN 51
Minimum requirement for BStype 1-C and BStype 1-H ......cccccoeiiiieie e 52
UNWBENTE EIMISSIONS........eevirieierenreeesesseseesesstssse st s s essesese s seae s e s e ns e e e s st se s e e R e e R e se e st e Re e bt e r e e e st areen e nr e e re e e 52
LCT= 1T = TSP PSP UT PR PTS TSP 52
(@ ool o 1= o a0 1117 Ko || o I 53
Geer@a L. 1L Aaclimaoani trom. . cranaarac o ol e 53
Minimum requirement for BStype 1-C and BStype 1-H ..o 53
Adjacent Channel Leakage POWES RELIO ........cccoviiriiiiiieiresese ettt 53
LT 07 | PO 53
LimitS and BaSiC HIMITS.....cc.oiiiieiieeeeesies ettt es e e e et e s eesbesneeneeneeneees 53
Minimum requirement fOr BSTYPE L1-C......c.oiiiiiieieeieeee ettt 56
Minimum requirement for BSTYPE L-H........ooiiiiiiieeee e e 57
Operating band UNWanted EMISSIONS .........cccueiieiiere e eieee e e s e se e stessaeseesreesse e teesseestesseeseenseesesneesnes 57
LCT 1< - TSSO P PRSP 57
BaASIC HIMITS. ..ttt ettt r e et r e ettt e 59
Basic limitsfor Wide AreaBS (Cal€gOory A) ...oooeeieeieeieesee e eeeeee st estee e eete e saeseesnee s e enne s 59

Basic limitsfor Wide AreaBS (Calegory B)......cvcceeieiieiee ettt see e 59
Category B requirements (OPLioN L)........ccueeeereeieeieeiesee s seeseeeste et eeae e saesreesneeseesneesnes 59

Category B requirements (OPtION 2) ......c.ooeiierieirereesie ettt 61

Basic limits for Medium Range BS (Category A @nd B).........coeirereenenieene e 61

Basic limitsfor Local AreaBS (Category A and B)........coceiirieiiineine e 62

Basic limits for additional reqUirEMENES..........ooceiiieere et 62
T TN CS R T O O L 1= S 62
(011> ox o 1o 5 N I S 62

Minimum requirements for BSIYPE 1-C ......ooioiiiece sttt e ennaenneens 63
Minimum requirements for BSIYPE L1-H ..ot 63
TranSMItter SPUIOUS EIMISSIONS......ccueeieiteieeseeieesteesteeeesseesseesseestesssesseesseesseesseasessessseessessssensesssessenssenssens 63
LCT 1< - TSP T PRSPPI 63
BaASIC HIMITS. ..ttt ettt r e et r e ettt r e 64
General transmitter Spurious emMiSSIONS FEQUITEMENTS .......c.civirieeririeesiesie st 64
Protection of the BS receiver of own or different BS...........cocririnniinieeeeeeseeeseeees 64
Additional Spurious emiSSiONS FEQUINEMENTS ........ccireerrerieirre ettt sreneenens 65
Co-location with Other Dase StatiONS...........ceeeeereri e 72
Minimum requirementS for BSTYPE 1-C ..ot s 77
Minimum requirements for BSTYPE L1-H ..o 77

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 5 ETSI TS 138 104 V15.22.0 (2026-04)

6.7 Transmitter INtErMOTUILION ........coueii ettt sttt e a e e et e e e se e e e seeseesbeeneeneeneeneenes 77
6.7.1 (€71 PR 77
6.7.2 Minimum requirementS fOr BSTYPE 1-C....ovoiiiiiieiieeie et 78
6.7.2.1 Co-location MiNiMUM FEQUITEIMENES. ......c.eitiieririieetertese ettt se s ss e b s s b ss e sb s e e sbeseeneeees 78
6.7.2.2 AdditioNal FEQUITEIMENTS.......c.eeueitiieeeste ettt b et b et b e et b e e st s b e et eb e et benn e 78
6.7.3 Minimum requirements for BSTYPE L-H....c..ooei o s 79
6.7.3.1 Co-location MiNiMUM FEQUITEIMENES. .......ccueeeiieseeseeseesteeeeeteeeesreesteesteessesseeseesseesseenseensesssessenssensses 79
6.7.3.2 I ntra-System minNiMUM FEOUITEMENTS.........ccuieeeierieseesee st e steesteeteeeesseessaesseesseesseesseesessesseesseensesnsenns 79
6.7.3.3 AdditioNal FEOUITEIMIENES........eeiuieieeeeeeeeies et e e e e steeseeeteeseessaesse e se e teestesnsesseesneesneesseanseensenns 80
7 Conducted recaiVer CharaCteriSliCS........ouuiiiiieireee et e et sne e seeenes 81
7.1 LT 0T PSSR 81
7.2 REFErenCe SENSILIVITY TEVEL ..ot a e 81
721 (€71 SO 81
722 Minimum requirements for BStype 1-C and BStype 1-H ..o 82
7.3 )Y 7= 0 T o == 83
731 (CT= 0T o SO PTSPPSN 83
7.3.2 Minimum requirement for BStype 1-C and BStype 1-H......ccoooiee it 83
7.4 In-band selectivity and DIOCKING .........ooiieiee e 86
74.1 Adjacent Channel SEIECHIVITY (ACS) ...ooiieiieieiie ettt e ae e e sreesteebeeneeenaesreesraenrens 86
74.11 LC T o1 - TSRS 86
7412 Minimum requirement for BStype 1-C and BStype 1-H ..o 86
7413 Yoo PSR 88
74.14 Yoo PP 88
742 IN-DANA DIOCKING ...ttt b bbbt b ettt b e 88
7421 LT 07 SRR 88
74.2.2 Minimum requirement for BStype 1-C and BStype 1-H .......ccccvev i 88
7423 Yoo OSSR 90
7424 VOIidRTR R AN A N B AN AL LW TN 90
75 L@ 010 o= o o] oo (1 oo PSS SRS 90
75.1 (CT= 0T - OSSP PS PN 90
75.2 Minimum requirement for BStype 1-C and BStype 1-H......ccooooieie i 90
753 Co-location minimum requirements for BStype 1-C and BStype 1-H........ccocviveevincinencnencenens 91
754 Yoo oSSR 92
7.6 RECEIVES SPUMOUS EIMISSIONS........eitieeierterteieste sttt se ettt be et ebesbeseeb e ss e e eb e ss e s e bt se e e eb e s e et s b e s ese bt st eneebesreneens 92
76.1 (€71 PR 92
7.6.2 2T T ol 00 £ RSN 92
7.6.3 Minimum requirement fOr BSTYPE L1-C......oouiiiiieiee ettt s 93
7.6.4 Minimum requirement FOr BSTYPE 1-H ....oovooiiee e 93
7.7 RECAIVEN INTEIMOTUIALTON ...tttk bt b et s e e b et et e e et b e b e s aeene e e e e e 93
7.7.1 (CT= 0T o SO PPSPPSN 93
7.7.2 Minimum requirement for BStype 1-C and BStype 1-H......ccooiee i 93
7.8 IN-ChaNNE]l SEIECTIVITY ..ot et e s ae e s re et e e teesteeseessaesseenseeteensenneennns 98
781 (71 PP R 98
782 Minimum requirement for BStype 1-C and BStype 1-H.......ccoo i 98
8 Conducted performanCe rEQUINEMENTS..........ccceiiiieeie e eeese e e e ste s e s e e e stesreeeesbesaaesresreesensesaeas 101
8.1 LT 0T USRS 101
8.1.1 1S ore] 0 <= 010 I L= 1T 0Tl (o] S 101
8.1.2 Yoo TSR 101
8.2 Performance requirementS fOr PUSCH .........c.oociiii i sttt et snae e raennees 101
821 Requirements for PUSCH with transform precoding disabled............ccovooveenienieviese e 101
8211 (€T o1 - OO RPSTRPTN 101
8212 MINTMUM FEOUITEIMENTS ...ttt sttt ettt b et b e bbbt eb e b et b e bt nb e b et e b b 102
822 Reguirements for PUSCH with transform precoding enabled ... 109
8221 GENETAl ..ottt ettt sttt sttt ettt e b e e e Rt R e e e Rt e Reea e R e Ee et e Rt eEeeae Rt et et et e ete e eseeteneenentennenens 109
8222 MINTMUM FEOUITEMENTS ...ttt sttt sttt b e et b e et b e s bbbt b e b st b e e et e b b 110
823 Reguirements for UCI multiplexed 0n PUSCH ... e 111
8231 LT 0T R 111
8.2.3.2 MiNEMUM FEQUITEIMENES.......eeteeieeie e see st e steeteeaeeae s ae s e e te e testesseesseesseesseenteenseessesseesseesensennsennessnes 112
8.3 Performance requirementS for PUCCH ...........oooo ittt sna e e naesnees 113
8.3.1 DTX t0 ACK Probability ......coueeiiiiiieiiieiesee ettt 113

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 6 ETSI TS 138 104 V15.22.0 (2026-04)

8311 LT 0T RS 113
8312 MINTMUM FEQUITEMENT ...ttt b et b et se bt b et e bbb b et b b 113
832 Performance requirements for PUCCH fOrmat O..........ocueeiirieiriniereieeseseese et 113
8321 LT 0T 113
8322 MINTMUM FEOUITEMENTS ...ttt sttt sttt b et b e et b e bt b e bt sb et se b e st et e b b 114
8.3.3 Performance requirements for PUCCH fOrmMaL L.........cccoovoeiiieiieieese e 114
8331 NN O QR (o I N O Q= (1T (=11 1 114
8.3311 GENETAL ...ttt b R R R R Rt Rt n Rt R e r e nas 114
8.3.3.1.2 MiNIMUM FEQUITEIMENES ... .eeveeieeie e see e st seeste et et e s e s te e te e e e tessaesseesseesseesseenseenseeneessaesseessnns 115
8.3.3.2 ACK missed deteCtion FeqUITEMENLES.........ccieiiere e e seesteeteee e e s esteeseesae e e sseesseenseensesseesseesnens 116
8.3.321 LC TS 0T o= ST 116
83322 MINTMUM FEOUITEMENTS ...ttt ettt ettt b e ettt bbbt eb e e et eb e s b e e ebesbenneneas 116
834 Performance requirements for PUCCH fOrMEL 2..........coueiiiieiniiereenes e e 117
8341 ACK missed deteCtion reQUITEIMENTS..........eovririeeeiriei ettt bbb e 117
834.11 LCTC 0T - TSSOSO 117
83412 MINTMUM FEOUITEMENTS ..ottt sttt sttt et b e sb et b e et eb e s e e e b se e e ebesbeneeneas 117
8.34.2 UCI BLER performance reQUITEIMENTS..........ccueiiereeieeieeeeeseeseeseesaeesseeteesaesssessaesseesseessesnsesnessnes 117
8.34.2.1 GENETAL ...ttt bbb R R R R bt e e n et r R nas 117
8.34.2.2 MiNIMUM FEQUITEIMENES ... .eeteeieee e see e st e steeste et e e sseeste e e e e e tessaesseesseesseesseenseanseeneessansseesses 118
8.35 Performance requirements for PUCCH fOrmat 3..........ccoooeiii et nne e 118
8.35.1 GENETA ... .ottt h R R R R R e R R R b n et 118
8.35.2 MiNEMUM FEQUITEIMENES......eeteeieeie e see st ste e teeaae st e st e te e testeseesseesseesseenteenseessesseesseesenseensennsennes 119
8.3.6 Performance requirements for PUCCH fOrMEL 4..........ocueiiiieiiiiereeses e e 120
8.3.6.1 GBINETEL ...ttt bbbtk b ek R ek R e R e Rt R R e Rt R e R e e e e bt e bt ebe b e e ne b neeneas 120
8.3.6.2 MINTMUM FEQUITEMENT ...ttt b et s e e st b et et s b st b e e et eb b 121
837 Performance requirements for multi-Slot PUCCH ..o e 121
8371 LT 0T 121
8372 Performance requirements for multi-slot PUCCH fOrmat 1..........cccoceveieneneieneneesesieesie e 121
83721 NACK t0 ACK FEQUITEIMENES .....eevieieiie e seee st et ete et e et e s te e e e e eeessaesseesreesneenseensesssesseensaessensses 121
8.3.7.211 (€7= 07 (T SO P U UL U SN N SO SO SOV SO SO 121
837212 MiNIMUM FEQUITEIMEINES ... .eeveeieeieeiesee st sttt e e te e e ssaessaesreesreesaeesseeseensesseesseenseesesneensansseessnns 122
8.3.7.2.2 ACK missed deteCtion reqUITEMENLS .........cccueiiereeiesiee e seeseesee e see e e s ee e e eeseesreesreesaeenseenseens 122
8.3.7.221 Generall.. Qoo imanti.trom.cianoarodc. ton ol 122
8.3.7.222 MINIMUM FEOUITEMENTS. ...ttt sb et b bbb eb b s b b ens 122
8.4 Performance requirementS fOr PRACH ...ttt s 123
84.1 PRACH False alarm probability ... 123
8411 LT 0T 123
84.12 MINTMUM FEQUITEMENT ...ttt ettt b e et b et s b e e bt b e e e bt b st bt et et b 123
842 PRACH deteCtion FEQUITEIMENES. ......c.ciuiiieirierieiietesteeste ettt b bbb et b b 123
8421 GENETA ... .ottt h R R R R R R R Rt R n e 123
8.4.2.2 MiNEMUM FEQUITEIMENES.... . eeteeieeie e see e steeteeteeae s ae st e te e testeseesaeesseesseenseenseessesseesseesenseensennesanes 123
9 Radiated transmitter CRaraClEiStCS. ... ...coveeieeirieieie e 125
9.1 LT 0T SRR 125
9.2 R ALE traNSMIT POWE ......ccviieieeitiieeieete ettt ettt b bbb b b e b s b et eb e s b e e b e sb e e ebesb e e enenbeneeneas 125
9.21 L7 1 PP RRRRN 125
922 Minimum requirement for BStype 1-H and BSTYPE 1-O ..ot 125
9.23 Minimum requirement fOr BSTYPE 2-O ..o 126
9.3 OTA hase StatiON OULPUL POWEN .......cuerueueruieesertirtesestessesesies s st ssesbe e s se e esesbe e e st be s esesbe s eseebensenesbenbeneens 126
9.31 (C1c 07 - OSSO T TSSO P TSP PUR S PTRSTPRON 126
9.3.2 Minimum requirement FOr BSTYPE 1-O ....oc.vv ottt e nae e nnaenneens 126
9.3.3 Minimum requirement fFOr BSTYPE 2-O .......ov it sae e sae e snaenneens 127
9.34 Additional requiremMents (FEQIONAL) ..........eiieiierieie et ee et et ete e s e e e sreesseeeesseesneesseenseensenns 127
94 OTA OULPUL POWET AYNAIMICS ...veeveenteesieeieseeseeseeesseesteesseessessaesseesseesseessessessseasssssesssesssenssesssessenssesssesssssnsssnes 127
9.4.1 (C1c 07 - OSSO T TSSO P TSP PUR S PTRSTPRON 127
94.2 OTA RE power CONtrol dYNaMIC FAINGE ......c.eiveeeuiriereeierie ettt st sttt st se et sbe et st sae e sbe e 127
9421 LT 0T R 127
9422 Minimum requirement fOr BSTYPE L1-O......ciiiiiririeeerieer et e 127
9.4.3 OTA total POWEYN AYNAIMIC FANGE. .....eveueeuereeieteriee ettt ettt ettt et sttt bt b b e b bt ebe st et b e et sbe b e 127
9431 LT 0T R 127
9432 Minimum requirement fOr BSTYPE L1-O......c.oiiriiiiirierriee e e 127
9.4.3.3 Minimum requirement fFor BSTYPE 2-O.....c.uoieiee e ste s te et e st e e tesnae e 128

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 7 ETSI TS 138 104 V15.22.0 (2026-04)

9.5

951
9.5.2
9521
9522
9523
9.53
9531
9532
9533
9.6

9.6.1
96.11
9.6.1.2
9.6.1.3
9.6.2
9.6.21
9.6.2.2
9.6.2.3
9.6.23.1
9.6.3
9.6.3.1
9.6.3.2
9.6.3.3
9.7

9.7.1
9.7.2
9721
9.7.22
9.7.3
9.731
9.732
9.7.33
9.74
9.74.1
9.74.2
97421
974211
9.74212
9.74.3
9.743.1
9.74.3.2
9.74.3.3
9.7434
9.7434.1
9.7.5
9751
9.7.5.2
9.7521
9.75.22
9.75.23
9.7524
9.7.52.5
9.753
9.753.1
9.7.53.2
9.75321
9.753.22
9.753.23
9.7533
9.75331
9.8

OTA tranSMit ON/OFF POWES .......c.eeueitiieiirtiieterteseieste et es st sb e st b et e st st e e st b e e eseabe e esesbe b e st sbenbeneens 128
LT 1 PP RRRN 128
OTA tranSMILLEr OFF POWES .......eiuiieteiteeete sttt sttt sttt sttt b e bbbt b bbbt b e e et sbenn et sbe b 128

LT 0T 128
Minimum requirement fOr BSTYPE L1-O......cuiiriiiririeereeee et e 128
Minimum requirement fFor BSTYPE 2-O.....c.uoiieiee ettt ste e sr e e e te e e 128
(@ 0 IR (=01 L= 10 o oo SRS 128
GBNETEL ...ttt bbb h et E bRt E R R e Rt e e et e b e bR be Rt ne e ne e 128
Minimum requirement fFor BSTYPE 1-O.....cuviiiiii ettt ste et e et eesnae e 129
Minimum requirement fFor BSTYPE 2-O.....c.uoiiiiee ettt ste et e sttt snae e 129

OTA transmitted SIgNal QUAITTY ........ooeeuiriiieiirieeicre bbbt b et 129

OT A TIEOUEBNCY EITON ...ttt ettt sttt et b e et b e et b e s et b e s b et b e s b et e b e s b et eb e s b et eb e s e e st ebenb et ebe b e 129
LT 0T 129
Minimum requirement fOr BSTYPE L1-O......c.uiirieiiirieerieeeree et 129
Minimum requirement fOr BSTYPE 2-O......c.oiiriiiiirierrieeeree e e e 129

OTA MOTUIELION QUEBITTY ...ttt ettt b et b e et sn et nb e b 130
GBNETEL ...ttt bt E bRt E Rt eh £ e ae et e et b e bRt be Rt ne e et e 130
Minimum Requirement fOr BSTYPE 1-O ......oovviei ettt st ste et sttt 130
Minimum Requirement fOr BSTYPE 2-O ......ooce et ste ettt eeeae e 130

EVM frame Structure for MEASUFEIMENL ............oouirieiirereeiiee et sre e 130

OTA tiME AlIgNIMENE ©ITOF .....eiieeeeeeeeteeteee e se st et se e te et e sreeereeste e te e teestesseesseesseeaseenseanseenseensessenssensnns 130
GBNETEL ...ttt b h et E bR bRt R e ae bt et e b e bRt beeaeene et e 130
Minimum requirement fOr BSTYPE L1-O......c.oiirieiiirierreeeer e e 130
Minimum requirement fOr BSTYPE 2-O......c.oiiriiiirieerieeeee e e 131

OTA UNWANTEA EMISSIONS ...ttt eee sttt st et e seestesbeseeebesseeseeneessebesaeesesseeneensensessesaesseeneenseseens 131
LT 1 PP RRSN 131
OTA occupied DaNAWIALN............coiie bbb et 132

LT 0T | 132
Minimum requirement for BStype 1-O and BStype 2-O........ccceveeiieiieieesie e seese e see e 132
OTA Adjacent Channel Leakage Power Ratio (ACLR) .....c.ccoiiiieiiiiei ettt 132
GBNETEL ...ttt bt E bR Rt R R et et e et e R e bR beeaeene e e re e 132
Minimum requirement fFor BSTYPE 1-O.....cuuiiiii et ste et e et eesnae e 132
Minimum requirement For BSTYPE 2-O.....c.uiiieiiiee ettt sttt e st e e et resnaesneas 132
OTA operating band UNWwanted BMISSIONS ..........ccoiiiiiiiieee bbb 134
LT 0T 134
Minimum requirement fOr BSTYPE L1-O......c.oiiriiiiirierriee e e 134
AdditionNal FEQUITEIMENTS ..ottt sttt bbbt et b 135
(011> o o 1o I 8 I PSS 135

LIMItSTN FCC TItIE AT ...ttt ettt st eneeneas 135
Minimum requirement fFOr BSTYPE 2-O.....c.uoiii ettt ste e e et e e eesnae e 135
GENENEL ... bbb e R bR R e e bR e e e bbbt ne e e et e 135

OTA operating band unwanted emission limits (Category A) ....cceevveveeceeeeiesee e 136

OTA operating band unwanted emission limits (Category B).......cccvevveceeeeniesiesee e 137
Additional OTA operating band unwanted emission requi reMEeNtS..........oocvveeveereereereesceeseeseeens 137
Protection of Earth Exploration Satellite SErVICE .......cccvvieieerieiece e 137

OTA tranSMitter SPUIOUS EIMISSIONS......coueiuiuerterteeetereeeeteseeiesreseesesbeseesesteseesesbeseesesbeseesesbeseesesaeneesessesneneas 138
LT 0T | PR 138
Minimum requirement fOr BSTYPE L1-O......cuiiiiiririeerieeee et 138

LT 01 SR 138
General OTA transmitter Spurious emisSioNS FEqUIFEMENES .........cervireeerererereeesee e 138
Protection of the BS receiver of own or different BS...........coocoiirinineine e 138
Additional Spurious emisSSiONS FEQUITEMENES..........cccveiieieeieeeeseeseeeseesee e sreeseeeneeeeesneesseenseens 138
Co-location with other Dase StatiONS...........coeeieiei e e 139
Minimum requirement fFOr BSTYPE 2-O.....c..oiie ettt ste et e st e e tesnae e 139
GBNETEL ... e b bR R e e bR e bbbt bt ne e e b e 139
General OTA transmitter Spurious emiSSioNS reqUIrEMENTS ........ccuveveveereereeseee e e 139
LT 01 S 139

OTA transmitter spurious emissionS (CategOry A) ......coeoerereererieerese s 139

OTA transmitter spurious emissions (Category B) ..o 140
Additional OTA transmitter spurious emissionNS reqUIrEMENES........c.ereererererierese e 140
Limits for protection of Earth Exploration Satellite Service.........ccovovireinincinincnceee 140

OTA transmitter iNErMOAUIBLION .........ooueiiieeieeieeee ettt sttt e e e e seetesaesaesseeneeneeneens 141

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 8 ETSI TS 138 104 V15.22.0 (2026-04)

981 LT 1 RSP RRRN 141
9.8.2 Minimum requirement fOr BSTYPE 1-O .....couiiiiiiieieeieeeese e e 141
10 Radiated reCaiVEr CharalleriSHiCS. .....uiiiiriirierieieee sttt ne bt ne et 142
10.1 GENETAL ...ttt R R R R R R R R R R R R R R e R R e R Rt n R r s 142
10.2 OT A SENSITIVILY vttt b b e R s b bRt e bRt e Rt b b e b bt n b e r s s 143
10.2.1 BStype 1-H and BSTYPE 1-O.....ocueuiieieieiiiieisieiee sttt 143
10.2.1.1 GENETA ...ttt h R R R R R R R e R Rt r b r et 143
10.2.1.2 MiNIMUM FEQUITEIMENT ......veeeieeieiie et steeste e ete et e st e e e s te e teeteseesseesaeasseenseenseensesnsesreesenseensesnsennes 143
10.2.2 BSTYPE 2-O ...t e r R Rt r e R R a e ne e e 143
10.3 OTA reference SENSIIVILY TEVE] ..o bbb 144
10.31 L1 PPN 144
10.3.2 Minimum requirement fOr BSTYPE 1-O .....coiiiiiiieieerieee e e 144
10.3.3 Minimum requirement fOr BSTYPE 2-O .....couiiiiiiiiirereeer e e 145
104 OT A GYNAIMIC FBNGE . ....ceteeeueetertetetert ettt ettt ettt s et b b eaeebe b e s e eh e e b e e e st e b e s ehe e b e b e st e bt e e aeeb e s ene e b e b e st ebenbe e ees 146
104.1 (C7c 07 - OSSOSO T TSP P TSP PUR PRSP 146
10.4.2 Minimum requirement FOr BSTYPE 1-O .....c.vv ottt nae e enaesraenneens 146
105 OTA in-band selectivity and DIOCKING.........c.oiuiiiieee e 155
105.1 OTA adjacent ChannEl SEIECIVITY .....ccuvciieeiceseee e ettt eeeee e ne e e e 155
105.1.1 GENETA ...ttt b bR R R R R R R R n e n et 155
105.1.2 Minimum requirement fFor BSTYPE 1-O.....cuviiiiieiee ettt ae et et tesnae e 155
105.1.3 Minimum requirement fOr BSTYPE 2-O......c.ciiriiiiirierreee e e 156
10.5.2 OTA IN-DANA DIOCKING ...ttt b e et r e b b e bt b e neene s 157
10.5.2.1 LCTc 0T TSRS 157
10522 Minimum requirement fOr BSTYPE L1-O......c.eiiriiirierireeee e e e 157
105.2.3 Minimum requirement fOr BSTYPE 2-O......c.oiiriiiiirierreeeee e e 160
10.6 (@ 172N o101 o) a0 I o [0 Tox (1 o o 160
10.6.1 (C1c 07 - TSSOSO TSP P VTSP PURSPTSTURON 160
10.6.2 Minimum requirement fFOr BSTYPE 1-O .....c.ui et e e st ae e ae e eneenneens 160
10.6.2.1 General MiNIMUM FEQUITEIMENT .........uiiieeiesieseeseesiesseeseeseeesteeteeaeessessaesseesaeesseensesneesnessseessnenseessenns 160
10.6.2.2 Co-location mMiniMUM FEQUITEIMENT .........ecueerieeeesieeseeseesteeste e eae e sreesree s e e steessesneesnsesssesseenseesenns 161
10.6.3 Minimum requirement fFOr BSTYPE 2-O .......ov ittt e sae e nnaenneens 162
10.6.3.1 General MiNiMUM FEOUITEITIENT .....c.eiviietereereeresteseetesteseeteseeseeeesresesbe s e ebeseesbebesbeneebesbessebesseneesesaennenens 162
10.7 OTA IECEIVES SPUMOUS EIMISSIONS. ......eueuetiteiertirtesesterseseesessesesessessesessesesessebesessessenesseabenesaesesesbenseneabesseneans 162
10.7.1 L7 1 PSRN 162
10.7.2 Minimum requirement fOr BSTYPE 1-O .....couiiiiiiieierieeer e e 162
10.7.3 Minimum requirement fOr BSTYPE 2-O .....couiiiiiiiieeriees e e 163
10.8 OTA reCelVEr INEENMOAUIBLION ......cveeieieeieiei ettt ettt et e see s e e te s aesbesaeeseeseeseeseesaeeseeneenseseens 164
10.8.1 (C1c 07 - TSSOSO U TSSO P TSP PUR RPN STURON 164
10.8.2 Minimum requirement FOr BSTYPE 1-O ....oc.ev et nae e e snaenneens 164
10.8.3 Minimum requirement fFOr BSTYPE 2-O .......oo ittt e sae e nnaenneens 168
10.9 OTA IN-ChaNNEl SEIECLIVITY ... .ecieiie et s e st e b e et e e e e esaesreesreenreenneenneanes 169
109.1 (C 1= 07 - OSSP TSP P TSP PURSTPTRRTURON 169
10.9.2 Minimum requirement fOr BSTYPE 1-O .....couiiiiiiieierieeere e 169
10.9.3 Minimum requirement fOr BSTYPE 2-O .....couiiiiiiieiieer e e 172
11 Radiated performanCe reQUITEIMENTS..........cieeie ettt st reete e e a e s reeraestesreetenresananes 174
111 LCTC 0 TSRS 174
11.1.1 1S e0] 0 <=1 10 I L= 1T 0Tl £o] S 174
11.1.2 OTA demodulation BranChES............cviiiice e e 174
11.1.3 RV 0T o OSSOSO PP PO TR PTPRTPR 175
11.2 Performance requiremMentS fOr PUSCH .........c.oooiiiii ettt snae e snees 175
11.2.1 RequirementS fOr BSTYPE 1-O ......oiiieiieeeeee ettt ettt e e te e tessaesneesaeesaeeneenseeneenneenseens 175
11211 Reguirements for PUSCH with transform precoding disabled ... 175
11212 Reguirements for PUSCH with transform precoding enabled ... 175
11.2.1.3 Requirements for UCI multiplexed on PUSCH ..o e 175
1122 ReqUIremMentS fOr BSTYPE 2-O ..ottt bbb 175
11221 Reguirements for PUSCH with transform precoding disabled ... 175
112211 (C7C 07 ST 175
11.2.2.1.2 MiNIMUM FEQUITEIMENES ... .eeteeieeeeieseesee st e st este e teeseessaesteesseesteesseeaeensesseesseanseensesseessaesseessnns 176
11.2.2.2 Requirements for PUSCH with transform precoding enabled ............ccccoevveciecvceceeceeceeeee e 178
112221 GENETAL ...ttt R Rt R R Rt et Rt n b nnas 178

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 9 ETSI TS 138 104 V15.22.0 (2026-04)

112222 MINTMUM FEOUITEMENTS ...ttt ettt ettt sttt b et b e e b e b e bt sb e se et e b e s e e e ebesnenneneas 178
11223 Requirements for UCI multiplexed 0n PUSCH .........ccooiiiiiine e 179
11.2.231 LT 1 SR 179
112232 MINTMUM FEOUITEIMENTS ...ttt ettt ettt ettt b et b e e bt b e se bt sb e se st sb e e esene e e ebenbeneeneas 180
11.3 Performance requiremMentS fOr PUCKCH ..........cooiiiiiiiiiiieeen et 181
11.3.1 RequirementS fOr BSTYPE 1-O ......oiiieiieieeiee ettt ste et e et e e teestessaesneesaeesaeenneenseeneenneenseens 181
11311 DTX t0 ACK PrOD@DIHITY ..o.vcveeireieiieeieesisi et 181
11.31.2 Performance requirements for PUCCH fOrMaL O..........ocveiviieiieiee et 182
11.3.1.3 Performance requirements for PUCCH fOrMEL L..........ccveiuiiieieiie e 182
11.3.1.4 Performance requirements for PUCCH fOrMEL 2.........cccvveiieieiie e 182
11.3.1.5 Performance requirements for PUCCH fOIMBEL 3 ..........oouoiiiiiiriieeese et 182
11.3.1.6 Performance requirements for PUCCH fOIMBEL 4 ..........oouoiiiiiiiiieeeees et 182
11.32 ReqUIremMeNtS fOr BSTYPE 2-O ..ottt bbbt bbb 182
11321 DTX to ACK Prolability ......ccoiieiieiee bbb e 182
11.32.2 Performance requirements for PUCCH fOrmat O.........cccooerieiiinieieiereeese s 182
113221 (C1C 0T OSSPSR 182
11.3.2.2.2 MiNIMUM FEQUITEIMENES ......eeveeieeieeiesee e st et este e e tessaessaesreesteesteesseeeeensesseesseanseensenseessaessenssnns 183
11.3.2.3 Performance requirements for PUCCH fOrMEL L.........cccvecerieiieiee e 183
11.3.2.3.1 NACK t0 ACK FEQUITEIMENES .....eeiieiecie e ceee st ettt stae s e e e steeae s ee e e sneesseeteenseensensaesseennens 183
1132311 GEMETEL ...ttt r b 183
11.3.2.3.1.2 MiNIMUM FEQUITEIMENES. .....ueitieteeieeieeeseeseeseeseesteesteeteeseeesaessaesteesseesseeseensessessneesseenseensenns 184
11.3.2.3.2 ACK missed deteCtion reqUITEMENLS .........cccueieeieereeie e see e e e e e ee e see e e sreeseesaesseesseeseenseens 184
1132321 LCT= 0 TSRS 184
11.3.2.3.2.2 MINIMUM FEQUITEIMENTS. ......eeeiiitereeiete sttt b et eb et eb bbb enis 184
11.324 Performance requirements for PUCCH fOrmMat 2..........ccoierieiiinieiie e 185
113241 ACK missed deteCtion reQUITEMENTS ..ottt 185
1132411 LT 07 PSS 185
11.324.1.2 MiNEMUM FEOUITEIMENTS. .....eeeeieetesiee ettt ettt b e s bt sb s eb e se e sbe b se b b neenis 185
11.3.2.4.2 UCI BLER performance reqQUIFEMENTS ........ceeiierieeieeieeeesteeseeseesteeaeseesseesseesssesesnsesssssssessessses 186
1132421 LCT= 0T =S OPN SOEe /PN S S SO VUL PR N PO VY N ST 186
11.3.2.4.2.2 MiNIMUM FEOUITEIMENES. .....veeitieteeieeieeeseeseeseesreesteesaeeste e e esaessaesseesseesseeseensesseesseesseenseensenns 186
11.3.25 Performance requirements for PUCCH fOrMaL 3..........ccveiiieiie it 187
113251 GengralLill doaclimaont. irom.ciangardc. itohn. ol e 187
11.3.252 MINIMUM FEOUITEMENTS ...ttt ettt ettt ettt b b e bt b e e bt b e et e b se e e re e e ebesneneeneas 187
11.3.2.6 Performance requirements for PUCCH fOrmMat 4 ..........ccooeririiineieieree e 188
11.326.1 (C7C 07 ST 188
11.3.2.6.2 MINIMUM FEQUITEMENTS ...ttt ettt ettt b et b e e bt sb e se bt sb e se st eb e e et e e e ebesbeneeneas 188
114 Performance requiremMentS fOr PRACH ..ot 189
1141 ReqUIrementS fOr BSTYPE 1-O ..ottt bbbttt 189
11.4.1.1 PRACH False aarm probalility ..........coocceiiereeeceee st sttt snee s 189
11.4.1.2 PRACH deteCtion reQUITEIMENTS.......c.eiceeieereerieeieeieeeeseesteesteseeseesseesseesseessesseesseasseenseensessesnsesnessnes 189
11.4.2 RequIreMentS fOr BSTYPE 2-O ......ooiieiieieei ettt e ste e ree et e et eestessaesneesneesaeenseenseeneenneensenns 189
11.4.2.1 PRACH False aarm probalility ..........ccccceiieieeiee ettt e e 189
114211 GENETAL ...ttt b R Rt R et Rt et n et ner e nnas 189
11.4.2.1.2 MiNEMUM FEQUITEIMENT .......eeeteeieeeeiesee sttt e te et e e e esseesaaesreesaeesseesseenseeseeesaesseesseensessanssensnns 189
11422 PRACH deteCtion reQUITEIMENES.......c.oiiieirieeete sttt sttt sttt st sb et sb et sb e bbb 189
114221 LT 1 R 189
114222 MINTMUM FEQUITEIMENTS ...ttt ettt ettt b b e bt b e se bt b e st et b e e ese b e e ebesbenneneas 190
Annex A (normative): Reference measurement Channels...........ooooiiicicicns e 191
A.1 Fixed Reference Channelsfor reference sensitivity level, ACS, in-band blocking, out-of-band
blocking, receiver intermodulation and in-channel selectivity (QPSK, R=1/3)......cccccevevviieieieennn, 191
A.2 Fixed Reference Channels for dynamic range (16QAM, R=2/3).......ccviiiiiininineneseeeeeee e 192
A.3 Fixed Reference Channels for performance requirements (QPSK, R=193/1024) ........cc.cccvvvrvrennene. 192
A.4 Fixed Reference Channels for performance requirements (16QAM, R=658/1024) ...........c.cccevuveuennee. 197
A.5 Fixed Reference Channels for performance requirements (64QAM, R=567/1024) .........ccccccvvvrerunn. 201
A6 PRACH TS PreamMBIES ...t n e 203

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 10 ETSI TS 138 104 V15.22.0 (2026-04)

Annex B (normative): Error Vector Magnitude (FRL)........ccocveiiiieii e 204
B.1 Reference point fOr MEASUMEMENL..........ccciiiieeieciese sttt e st st e e sae e b e sreetesreereesresreennesreenes 204
B.2 BasiCUNit Of MEBSUIEIMENT ........coiieiee ettt st esteese e tesseeaeeesaeeneeseennes 204
B.3  Modified SIGNal UNOEN TESL.........c.eiiiiitiieiit ettt n e e 205
B.4 Estimation of freqUenCy OFfSEL.........cci oot 205
B.5  ESmation Of M OFfSEL.......ocieiiiee et re et neeeeseeenes 205
B.5.1 LT 07 = 205
B.5.2 R TAT T o 0T 1= 0 11 o USRS 206
B.6 Estimation of TX chain amplitude and frequency response Parameters.........ccoevererereeiesiesesesesnens 207
o T Y= "o = o [ Y S 208
Annex C (normative): Error Vector Magnitude (FR2)........cccueiiiieii it 210
C.1 Reference point fOr MEASUNEIMENT.........cccoiiiieie ettt e e st s reetesaesreereereens 210
C.2 BasiCUNIt Of MEASUMEIMENT ......ccuiiieiiieeieseecese st e ree st et e e sae e teseeeseesaesseestesseessesseenteseeeseessensesseensessenns 210
C.3 Modified SIgNal UNGEN TESL........c.eiiiieeieeee ettt n e sb e n e e n e 211
C.4  Estimation oOf freqUENCY OFfSEL.......ccui it s re e 211
C.5  ESiMation Of tHME O SEL.......eeiiieee ettt st te e e neesaesreeeesneens 211
C5.1 LT 0T 211
C5.2 WWINAOW TENGEN ...t bbbt bbbt b e b et b b e b b 212
C.6 Estimation of TX chain amplitude and frequency response Parameters........ccccouveceereseeieeceeseeseeenens 212
(O N V< =0 T= o I Y PRSP SN 214
Annex D (normative): Characteristicsof theinterfering signals........cccoveeeveeeve e, 216
Annex E: Void/ L ALLIGLIL VLV LAl IVl Ao LG LAl 217
Annex F (normative): Relationship between EIRP based regulatory requirements and 3GPP
FEQUITEMENTS....c.eecieiieciecte ettt e ae e st eene e tesreennesreeneenes 218
N €= 1= OSSR 218
F.2 Relationship between EIRP based regulatory requirements and conducted requirements................... 218
F.3 Relationship between EIRP based regulatory requirements and OTA requirements...........c.ccceeeeeene 219
Annex G (Normative): Propagation CONAITIONS.........ccceiriririririerieeeie et 220
G.1 StatiC PropagatiON CONDITION. ........ciuiirireereiei ettt e et b bbb sn s e e s en e e nenne e 220
G.2 Multi-path fading propagation CONAItIONS............cccceiiiieie et 220
G.21 DEIAY PIOFIIES ...t b bbbt h et b e e Rt b e bt bt et e a e e e e b e b bt a e e nn e e rs 220
G211 Delay ProfilESTOr FRL ... ..ottt ettt et e s s e e sbeesteenteenaesneesneesneenseensenns 221
G212 Delay ProfilESTOr FRZ ... ..ottt sttt et e s s e st e s te e teeaesneesaeesaeenseensenns 222
G.22 Combinations of channel MOAEl PAraMELEIS .........cccueiieiieieee et eeeneeenes 223
G.2.3 MIMO Channel Correlation MaTTCES .......c.eeueeeeiereere ettt sttt e e e e e eeseesresteeneeneeneeneas 224
G.231 MIMO Correlation Matrices using Uniform Linear Array (ULA) ..o 224
G.2311 Definition of MIMO Correlation MatriCeS........cceiirerireeeieieee ettt 224
G.23.1.2 MIMO Correlation Matrices at High, Medium and LOW LeVE ... 228
G.232 Multi-Antenna channel models using cross polarized antennas ...........c.cceererrenennnerre e 230
G.23.21 Definition of MIMO Correlation Matrices using cross polarized antennas ..........c.ccceeereerereeenienene 231
G.2322 Spatial Correlation Matricesat UE and gNB SIAES........cccveiieiiiie ettt 231
G.23221 Spatial Correlation MatriceSat UE SIdE .......ccuvvieiee e 231
G.23222 Spatial Correlation Matrices at gNB SIUE........ccvieviiecei et 232
G.23.23 MIMO Correlation Matrices using cross polarized antennas............cccveceeeeeeesieesieeresie e e s 232

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 11 ETSI TS 138 104 V15.22.0 (2026-04)

ETSI


https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04
https://standards.iteh.ai/catalog/standards/etsi/3dda9078-ff87-480d-8ede-dd53e7b99c5f/etsi-ts-138-104-v15-22-0-2026-04

3GPP TS 38.104 version 15.22.0 Release 15 12 ETSI TS 138 104 V15.22.0 (2026-04)

Foreword

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

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document establishes the minimum RF characteristics and minimum performance requirements of NR Base
Station (BS).

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
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

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

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

[3] Recommendation ITU-R SM.328: " Spectra and bandwidth of emissions’.

[4] 3GPP TR 25.942: "RF system scenarios'.

[5] 3GPP TS 38.141-1: "NR,; Base Station (BS) conformance testing; Part 1: Conducted conformance
testing”.

[6] 3GPP TS 38.141-2: "NR; Base Station (BS) conformance testing; Part 2: Radiated conformance
testing”.

[7] Recommendation I TU-R M.1545: "M easurement uncertainty asit appliesto test limits for the
terrestrial component of International Mobile Telecommunications-2000".

[8] "Title 47 of the Code of Federal Regulations (CFR)", Federal Communications Commission.

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

[10] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[11] 3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification”.

[12] ECC/DEC/(17)06: "The harmonised use of the frequency bands 1427-1452 MHz and 1492-1518
MHz for Mobile/Fixed Communications Networks Supplemental Downlink (MFCN SDL)"

[13] 3GPP TS 36.104: "Evolved Universal Terrestrial Radio Access (E-UTRA); Base Station (BS)
radio transmission and reception”.

[14] 3GPP TS 37.105: "Active Antenna System (AAS) Base Station (BS) transmission and reception”.

[15] 3GPP TS 38.212: "NR; Multiplexing and channel coding".

[16] 3GPP TR 38.901: "Study on channel model for frequencies from 0.5 to 100 GHZz"

[17] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone’.

[18] 3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone”

[19] ERC Recommendation 74-01, "Unwanted emissions in the spurious domain".
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[20] Commission Implementing Decision (EU) 2020/590 of 24 April 2020 amending Decision (EU)
2019/784 as regards an update of relevant technical conditions applicable to the 24,25-27,5 GHz
frequency band

3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP 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 3GPP
TR 21.905[1].

Aggregated BS Channel Bandwidth: The RF bandwidth in which a Base Station transmits and receives multiple
contiguously aggregated carriers. The aggregated BS channel bandwidth is measured in MHz.

antenna connector: connector at the conducted interface of the BStype 1-C

active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are
parallel and distinct to those sent from other transmitter units to a BStype 1-C antenna connector, or to one or more BS
type 1-H TAB connectors at the transceiver array boundary

Base Station RF Bandwidth: RF bandwidth in which a base station transmits and/or receives single or multiple
carrier(s) within a supported operating band

NOTE: Insingle carrier operation, the Base Sation RF Bandwidth is equal to the BS channel bandwidth.
Base Station RF Bandwidth edge: frequency of one of the edges of the Base Station RF Bandwidth.

basic limit: emissions limit relating to the power supplied by a single transmitter to a single antenna transmission line
inITU-R SM.329 [2] used for the formulation of unwanted emission requirements for FR1

beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array

NOTE: For certain BS antenna array, there may be more than one beam.
beam centre direction: direction equal to the geometric centre of the half-power contour of the beam
beam direction pair: data set consisting of the beam centre direction and the related beam peak direction
beam peak direction: direction where the maximum EIRP is found

beamwidth: beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two
pattern cuts that respectively contain the major and minor axis of the ellipse

BS channel bandwidth: RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured
in the uplink or downlink

NOTE 1. The BSchannel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF
requirements.

NOTE 2: Itispossible for the BSto transmit to and/or receive from one or more UE bandwidth parts that are
smaller than or equal to the BStransmission bandwidth configuration, in any part of the BStransmission
bandwidth configuration.

BStransmission bandwidth configuration: set of resource blocks located within the BS channel bandwidth which
may be used for transmitting or receiving by the BS

BStype 1-C: NR base station operating at FR1 with reguirements set consisting only of conducted reguirements
defined at individual antenna connectors

BStype 1-H: NR base station operating at FR1 with arequirement set consisting of conducted requirements defined at
individual TAB connectors and OTA requirements defined at RIB
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