ETSITS 136 102 v18.5.0 2024-05)

. “E'-“:"::--—

TECHNICAL SPECIEICATION

LTE;

Evolved Universal Terrestrial Radio Access (E-UTRA);
User Equipment (UE) radio transmission and reception for
satellite access
(3GPP TS 36.102 version 18.5.0 Release 18)

=~

& ADVANCED

)

A GLOBAL INITIATIVE


https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 1 ETSI TS 136 102 V18.5.0 (2024-05)

Reference
DTS/TSGR-0436102vi50

Keywords
LTE

ETSI

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

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

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

Important notice

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

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

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

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

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

Notice of disclaimer & limitation of liability

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

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

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

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

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

Copyright Notification

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

© ETSI 2024.
All rights reserved.

ETSI


https://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure
https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 2 ETSI TS 136 102 V18.5.0 (2024-05)

Intellectual Property Rights

Essential patents

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

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

Trademarks

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

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

Legal Notice

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

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

The cross reference between 3GPP and ETSI identities can be found under https.//webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

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

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

ETSI


https://ipr.etsi.org/
https://webapp.etsi.org/key/queryform.asp
https://portal.etsi.org/Services/editHelp!/Howtostart/ETSIDraftingRules.aspx
https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 3 ETSI TS 136 102 V18.5.0 (2024-05)

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
MoOdal VErDS TEMINOIOQY ... .ccteieeiicieee ettt st e e s te s ae e aesbeeaeesbesreentesaeeasessesneensesreeneensessens 2
1= 11 o TSRS 7
1 o0 o< PP P TP TP PRSPPSO 9
2 REFEIBINCES ......ceeeee ettt a bt b e et e e e e et e e e Rt e be e b e sb e be b et et e neenenrenbeneens 9
3 Definitions of terms, symbols and abbreviations...........cccceciieiiiecce e 10
31 1= =TT TP 10
3.2 Y 2] SRS 10
3.3 ADBDIEVIBLIONS ...t e et r e et r e e R e et r e et r e r e e ne e e ene s 11
4 LT 0T - | S S 12
4.1 Relationship between minimum requirements and test reqUIireMENtS ..........oooeerireineneiseseese s 12
4.2 Applicability of MiniMUM FEQUIFEIMENTS .......coiieiiiieieeieeie sttt b et eb e b e b e e b sreneeneas 12
4.3 Specification SUFfiX INFOIMELION. ..o bbb et 12
5 Operating bands and channel arrangEeMENT.............oove e e e 13
51 LCTS 1= - ST TSV RPT RSP S 13
5.2 (@01 1] o 8 a0 [ SS 13
5.2A Operating bands for UE CALEJONY ML.........ooii ittt ettt ettt 13
5.2B Operating bands for category NBL and NB2.........c.cociiiiiiiiiinieiiee ettt 13
5.3 (010720107 7= 1 o 11 o 1o TSRS 14
5.3A Channel bandwidth fOr CELEGOINY ML ........coiiiiiiiii e bbbt sttt sb e e 14
5.3B Channel bandwidth for category NBL and NB2...........cccooiiiiii e 14
54 ChannEl BITBNGEMENT ..ottt b et b e st b e e bt b et et s bese et e b e bt ebe b 15
5.4A Channel arrangement fOr CatEJOIY M L.......cceo ittt te e s e s e s reeaeenseensesneeereesreenreas 15
54A.1 L@ 7= 10T S o 7= o 1 o S 15
5.4A.2 Channel raster, carrier frequency and EARFCN........cc.ooci oottt 16
54A.3 TXARX frEQUENCY SEPAIELION ......ccueeieieieeeiieteeteeteesteestee e eaasaesseesseesseeseasseassesseesseessensessessessseesseensennsenns 16
5.4B Channel arrangement for category NBL and NB2.........ccccooioiiriiiiicecec ettt ssaenneas 17
5.4B.1 L@ 7= a1 S o 7= o 1 o 17
5.4B.2 Channel raster, carrier frequency and EARFCN..........cc.ciiiiiiiinie sttt sreeene 17
5.4B.3 TX-RX freQUENCY SEP@IALION ......c.eitieeeirieiet sttt b et b bbb b s s bt ens 17
6 TranNSMIttEr CREAIrACIENISHICS ....vevicieieeieiee ettt sttt eenenaeeas 17
6.1 LCTS 1= - ST P TSV PT SR P 17
6.2 IS 0 A 0= SRS 17
6.2A Transmit POWEr TOr CALEQOIY M L........ooiieiice et esae e s eeeae e e e eseeereenteenneenaenneenrens 18
6.2A.1 UE maximum output power fOr CaLEgOrY ML ........cuoiiiieecieseerie ettt sneeens 18
6.2A.2 UE maximum output power reduction for Category M1.........ccocceeveeiiecer s see e 18
6.2A.3 UE additional maximum output power reduction for category ML UE.........cccccooevieviiecn e 19
6.2A.4 Configured transmitted Power fOr CALEgOrY ML ..o e 19
6.2B Transmit power for category NBL and NB2 .........cccoiiiiiiiiieeesieneie ettt b e ene s seene s 19
6.2B.1 UE maximum output power for category NBL and NB2...........ccooiiiiiiiieineeee e 19
6.2B.2 UE maximum output power reduction for category NBL and NB2...........ccooiiiiinininiineneeeneeeeee 20
6.2B.3 UE additional maximum output power reduction for category NB1 and NB2 UE...........ccccooevnineinnenne 20
6.2B.4 Configured transmitted Power for category NBL and NB2...........ccooiiiriicininneseeeese s 20
6.3 OULPUL POWES YNAIMICS. ...t euveeueeeereereesieesteesteesteesaesseesseesseesseeseesseasseaseesseesseesseessessesssssssssssesseenseensessssssesssenssens 21
6.3A Output power dynamiCSfor CAEJOrY ML.......coo ottt nae e enaeenaesreenneas 21
6.3A.1 UE Minimum output power fOr CaLEJOIY ML ........cuiiiiiiiie ettt sne e s 21
6.3A.2 Transmit OFF pOWer fOr CaLEJOTY M L.......ociieieeece ettt te e aesaesaeesreenneenseenreens 21
6.3A.3 ON/OFF time mask fOr CategOry M L......cc.ooii ittt e st te e sraesreesreeneesneeenes 21
6.3A.4 Power CONrol TOr CALEJOTY M L. ..ottt et bbbttt 21
6.3B Output power dynamics for category NBL and NB2..........cccooiiiiiiiiiee e 21
6.3B.1 UE Minimum output power for category NBL and NB2..........ccccoiiriiiiieieneseese e 21

ETSI


https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 4 ETSI TS 136 102 V18.5.0 (2024-05)

6.3B.2 Transmit OFF power for category NBL and NB2..........cooociiiiiiiicrereerese s 21
6.3B.3 ON/OFF time mask for category NBL and NB2.........c..ccceieireriiine ettt sre e sreseenen 22
6.3B.4 Power Control for category NBL and NB2...........ccooiiiiiinieieenieeee sttt 22
6.4 TranNSMIt SIGNAL QUAITTY ....eveietiieiect ettt b et b et b e et b e e ae b st bt s b e e eb e s b e neebeebennene s 22
6.4A Transmit signal quality fOr CALEJOIY ML ........c.oiiiiiiiiceree ettt b e e eb e seene s 22
6.4A.1 Frequency error for UE Calegory ML........oooi oottt sttt ntesnnesnee e 22
6.4A.2 Transmit modulation quality for Calegory ML........ccue i nae e e 22
6.4B Transmit signal quality for category NBL and NB2..........ccoveiiiieiienieeeie e ste e e sseesnees 23
6.4B.1 Frequency error for UE category NBL @and NB2 .........coovoiieiine e e et 23
6.4B.2 Transmit modulation quality for Category NBL and NB2..........ccceecviiieierieseciesee e seesee e see e e 23
6.5 OUtPUL RF SPECIIUM EIMISSIONS. .. .cveiveieteiteeete sttt sttt st b et b e et b e s e et b e bt b e e ae b e se et et ese et sb e e e 23
6.5A Output RF spectrum emissions for Category M L. e 24
6.5A.1 LT 07 PSS 24
6.5A.2 Occupied bandwidth fOr CALEJONY ML ........ccociiiicirieeeierieeei ettt bbb neene 24
6.5A.3 Out of band emiSSION fOr CALEGOTY ML .......ooeiuiiiiieiiieeete ettt s b e s be s ebe e neenen 24
6.5A.3.1 LT 0T SRR 24
6.5A.3.2 SPECLIUM EMISSION MESK ... .eeveeuteeuieietesteeseesteesteesteeeesseesseesseesteesteassessessseesseesseasssnssasesssesssenssessenssenssens 24
6.5A.3.3 Additional Spectrum Emission Mask for Category M1.........ccocceevveieeeiiciesieseee e s 25
6.5A.3.4 Adjacent Channel Leakage Ratio for Category ML ..o ieiveeee e s 25
6.5A.4 Spurious emission fOr CALEJOTY ML ........coi ettt be e te e tessaesreenteeneesneesnes 25
6.5A.4.1 GENMETE ...ttt E R R R R AR R bR 25
6.5A.4.2 MINEMUM FEOUITEIMIENES......ecueeetieteeteeteeeieseaeseesteesteeseseesseesseesseasseenseassesseesseessenssessessesssnssseesseenseensenns 25
6.5A.4.3 Spurious emission band UE CO-EXISIENCE ......c.ciiriiriieiieeeeresee st 26
6.5A.4.4 Additional SPUIMOUS EMISSIONS .....c..eeeuiriiieierieieiestee sttt et b e bbb bt sb b st b s e 27
6.5A.44.1 GEMETA ...ttt h bt e Rt R R e AR e e R R e e A e R e e R Rt ee A e Re s et b et e ebe e eene s 27
6.5A.4.4.2 Minimum requirement (network signalled value "NS_02N") ........cccviriinerennereneeeseseee e 27
6.5A.4.4.3 Minimum requirement (network signalled value "NS_24") .........occoiiriinininneneneese e 28
6.5A.4.4.4 Minimum requirement (network signalled value "NS_03N") .......cccceireinienennenereeeseseee e 28
6.5A.4.4.5 Minimum requirement (network signalled value "NS_O04N") ......cccocvvicieiieieseeseecee e 29
6.5A.4.4.6 Minimum requirement (network signalled value "NS_05N") ......ccccoviiiniinirseseesee e 29
6.5B Output RF spectrum emissions for category NBL and NB2..........ccovviieiee i 30
6.5B.1 General.....cccovvevve BB v mmmms o me . B e n w7 m O T s 30
6.5B.2 Occupied bandwidth for category NBL and NB2..........ccooiriieiieiiece et ese e e enne s 30
6.5B.3 Out of band emission for category NBL and NB2...........coooiiiiiiiineeeeeee e 30
6.5B.3.1 1€ 1= ! o T N SN 2 N T PP O PP ORI 30
6.5B.3.2 SPECEIUM EIMIESSION IMBSK ...ttt ettt sttt se ettt ebe e se b e se e e bt sb e e ebesb e e e bt sbeneeb e s s eseeb e nbenenbennenennis 30
6.5B.3.3 Additional Spectrum Emission Mask for category NB1 and NB2..........cccccviieinineienieneeneee e 30
6.5B.3.4 Adjacent Channel Leakage Ratio for category NBL and NB2........ccccoeiriniennineneseese e 30
6.5B.4 Spurious emission for category NBL and NB2...........ccciiiriiiiinieineneesie st sreeenens 31
6.5B.4.1 GEMETEL ...ttt E R R R AR R e R R bRt 31
6.5B.4.2 MINEMUM FEOUITEIMIENES ... .eveeeteeteeteeteeetessaesseesteesteesesseesseesseesseasseensesssesseesseessenssessessesssnssseesseenseensenns 31
6.5B.4.3 Spurious emission band UE CO-EXISLENCE .......ccviurieeciereee ettt e s e s nees 31
6.5B.4.4 Additional SPUITOUS EIMISSIONS ......ccveiieriieieeieeteseeseestesseesesseesseesseesesseesseasseesseessesseessesssesssesssssssnes 31
6.5B.4.4.1 GEMETEL ...ttt R R R bRt b et e R n s 31
6.5B.4.4.2 Minimum requirement (network signalled value "NS_02N") .......ccoooveiirieeieseeseesee e 32
6.5B.4.4.3 Minimum requirement (network signalled value "NS_24") ........coceoririinininereneese e 32
6.5B.4.4.4 Minimum requirement (network signalled value "NS_03N") ........cccviriirieninnenereeeseseee e 32
6.5B.4.4.5 Minimum requirement (network signalled value "NS_O04N") ........cccviriineninnenereeese e 33
6.5B.4.4.6 Minimum requirement (network signalled value "NS_05N") ........cccviriireniinerereeese e 33
6.6 TranSMit INEEMOAUIBEION ..ottt ettt s e e et e eesbesbesaeese e e eneeseseessesneeneeneensees 33
6.6A Transmit intermodulation fOr CALEGONY ML ..o b s eb e ene 33
6.6B Transmit intermodulation for category NBL and NB2..........ccoviiiiieiiciece et 33
7 RECEIVEN CharaCEEITSIICS. ....ccueeeeeiet ettt ettt b b e e nr s 33
7.1 LCTS 1= - ST P TSV PT SR P 33
7.2 DIVEISItY ChArACENTISICS ...ttt ettt b et b st a bbbt e st bt e bbb e bt b e eb e b ens 33
7.3 Reference SenSitivity POWET TEVEL ...t 34
7.3A Reference sensitivity power level for UE Category M. 34
7.3B Reference sensitivity power level for UE category NBL and NB2 ..o 35
7.4 MaXiMUM TNPUL TEVED ...t b e b bbbt b e st b et b et eb e b ens 35
7.4A Maximum input [eVEl FOr CALEJOTY M L.... ..ottt bbbt 35
7.4B Maximum input level for category NBL and NB2 ..........ccv oot 35

ETSI


https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 5 ETSI TS 136 102 V18.5.0 (2024-05)

7.5 Adjacent Channel SEIECIVITY (ACS) ...c.eciiiieierieiete ettt sttt b e b e e b e e b sreneene s 36
7.5A Adjacent Channel Selectivity fOr CatEgOrY ML ..ot b e 36
7.5B Adjacent Channel Selectivity for category NBL and NB2..........ccooiiiiiininieeeeseeeeseseee e 37
7.6 BIOCKING CHaraCEriStICS ...ttt bbbt b et b et e e ens 37
7.6A Blocking charaCteristicS fOr CALEJONY M L.......couiciiiiicirieeeeertee ettt 38
7.6A.1 LC T 0T - TS SPPSRPT 38
7.6A.2 In-band blocking requirements for Category ML ........cooi it 38
7.6A.3 Out-of-band blocking requirements for Category ML .........c.oouevieiieieeie e 39
7.6A4 Narrow band blocking for CategOrY ML.........coui i e sre e e e 39
7.6B Blocking characteristics for category NBL and NB2 .........cccvvieiieiieiecse et te et nae s 40
7.6B.1 LT 07 PR S 40
7.6B.2 In-band blocking requirements for category NBL and NB2 ..........coceoiiiiiininineneeese e 40
7.6B.3 Out-of-band blocking requirements for category NBL and NB2...........ccooeieininnieninneneeee e 40
7.6B.4 Narrow band blocking for category NBL and NB2 ..o e 41
7.7 SPUITOUS FESPOMNSE. ...ttt ettt ettt e ese et se st et e s e e st eb e se e st ebe s e e seeb e s E e st eb e e e et e bt e b e e eb e e b et e bt s eaeebeneene et e s be st ebenbenees 41
7.7A SpUrious respPonSE fOr CALEJOTY M L.........oiiiiiieiite ettt ettt b ettt b e bbb e 41
7.7B Spurious response for category NBL ant NB2..........ccvoi i ie et ae e snees 42
7.8 INtermMOodulation CharBCTEITSHICS .....eevieiie ettt ettt e b b e b e en e e e e s 42
7.8A Intermodulation characteristicS for Caegory ML.........ooui et s 42
7.8B Intermodulation characteristics for category NBL and NB2 ..........cooveiieiiesi e 42
7.9 SPUIMOUS EIMISSIONS.....ceueeiteeteeteesteetesteesteesseesteesseaseeassesseesseeseesseasteassesseesseesseesseanseanssassssseenseenseensensssssenssenssens 43
8 PerfOrmManCe FEQUITEIMIENT ..ottt b et e et s e bt benb e ne e e e 43
8.1 GBNEYEL ...ttt ettt aeea et e £e A e Ee Rt Rt eR e et eneeeEeeEeeReeReeEeeReenee e eteateeReereeneeneeeenes 43
811 Recaiver antenna Capability .........coeieeieiee bbb 43
812 APPlCADIlity Of FEOUIFEIMENTS ...ttt bbbt b et b et b e e 43
8.1.21 Applicability of requirements for different channel bandwidths.............cccooevieviieiciccn e, 43
8.2.12 Applicability of requirements for optional UE fEatUres............ccovevveieccisiesieseee e 43
8.1.3 UE category and UE DL CALEQOIY .......ccecueeieriieriieieeiesaeseesteesteestesasseesseesseesseassesssessenssasssesssesnsesnsssnsesnes 44
8.2 Demodul ation performance requirements for UE Category M1 .......c.cocveiieiveciiiieeseeseee e s 44
821 FDD and half-dUPIEX FDD ......cccciieieierieieie ettt sttt sttt sttt et sttt sttt st e ebe e e 44
8211 DS TSP SRS 44
82111 Single-antenna POrt PEITOIMEBNCE. .........cuceiirieiriirte ettt sttt b et b e e 45
8.3 Demodulation performance reguirements for UE category NBL and NB2..........cccooveiiineinineneneenens 47
831 HEIF-AUPIEX FDD ...ttt b et b e et b e et b e et b e et eb e b et eb e b 47
8311 NPDSCH demodul@tion reqUirEMENTS .........ciiriiirieeei ettt st si e bbb 47
83111 Single-antenna POrt PEITOIMENCE. ...........ciiiiiieiiii ettt sb et b ettt sb e 47
Annex A (nor mative): Measurement CRANNEIS. ... 49
A.1 DL reference measurement CRANNEIS .........c.oieieieirinise et st 49
All Reference measurement channelsfor NPDSCH performance reqUiremMents..........coveeveceeesceeseeseeseeeseesee s 49
A.ll1l SEBNABIONE....... et b bt e bbbt bRt h e e e e R e R Rt Rt he R e e et et Rt b e neeneenenres 49
A.l2 Reference measurement channels for PDSCH performance requirements ..........cccveeveceeeeseesieeseeseessessee e 50
Al21 Single-antenna transmission (Common Reference SymboIS) .......cccveieevieie s 50
A.2 OFDMA Channel Noise Generator (OCNG) ........cccuiirererierieieeieesese sttt r s 50
A.21 OCNG Patterns for NarroWhand [OT .........ooo it sne b e sneenee e eneas 50
A211 Narrowband 10T OCNG PALEEIN L.......c.ooieeriirieeiiereeie ettt sttt e et b e et b e et sb e et b s 51
A.22 OCNG PaterNS FOF FDD ......ooiiiiieieieeieeieie ettt e e e te e st et e e e eeseesbesaeeaeeneeneenseseesseseesaessesneeneeneeneas 51
A.221 OCNG FDD Pattern 1: Two sided dynamic OCNG FDD Pattern.........cocccerereerineeneneeiesesesieseeesre e 52
A.3 Testing related tO SAtEIITE ACCESS.......cciiiiie ettt sttt e e st e s estesreebesbesreenesneens 52
A31 (€T g1 | TSP 52
A.3.2 Test condition for transMitter CharaCLENIStICS ........c.oiireiieee e 52
A.33 Test condition for receilvVer CharaCteriStiCS. ... ....uii it 52
A.34 Test condition for Performance rEQUITEMENLS...........co.iiiiriire ettt et e ebesreneenen 53
A.4 UL reference measurement CRANNEIS ..o 53
A4l (€T g1 | TSP 53
A41.1 Applicability and COMMON PArAIMELErS.........cicueiiereeiee e see st eseeeeee e seesreestesaeseesreesseesseenseeseassensseesses 53
A.4.1.2 Determination Of PaYIOa0 SIZE........ccv ittt e e te et e e e teeteeeeeneeenes 53
A.4.13 Overview of UL reference measurement ChannElS.........c.ooiiiii i 54
A.A42 Reference measurement ChanNEISFOr FDD ..........coiiiiiiiiiere e e s s 55

ETSI


https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 6 ETSI TS 136 102 V18.5.0 (2024-05)

A421 FUIT RB @IIOCAIION. ......ccuiiiieiie ettt ettt et ettt e et e et e e e e sae e saeesbeenteeateeaeesbaasta e beenteenteennesnnesans 55
A4211 L ] USSR 55
A4212 G N USSP 56
A4.22 Partial RB @llOCALION...........cocuiiieieeeie ettt st e e e et e e e e e be e st e et e eabesaaesbe e beebeenbesnnesnreeans 56
A4221 (0] OO 56
A.4222 G L@ N PP OPRRTR 57
A.4.23 LSl o] = 3= 1 Vo o= (o] o PSR 57
A4.3 Reference measurement channelSfor Category NBL..........cccvveieeieeieese e 58
Annex B (normative): Downlink physical channels..........cccoveiiieeie i 59
2 A €= 0T PSSR 59
o B | o TSRS 59
2 TG T g = o o o S 59
B.3.1 Measurement Of ReCEIVEr CharaCleriStiCS........ciuiiiieieeiesies ettt e e te e e nnee e 59
B.3.2 Measurement Of Performance reQUIFEMENTS. .........cueiveiierieee e e seeste e ste e e s et e e e te e tessaessaesreesreeneesneennns 60
B.3.3 Measurement of Receiver Characteristics for Narrowband 10T .........cccovveii e 61
Annex C (normative): Environment CONAItIONS.........cccooiiiieie i e 62
(O3 R 1= o 1= RSP 62
O = 01V (0] 2= 1= SR 62
c21 L= 10107 = L0 TR TP ORI 62
C22 V0] Lo TSSOSO U RO UPTORSTURPRTON 62
C.23 V1= 1o o AR URRSR SR 63
Annex D (nor mative): Propagation CONAITIONS...........coiieieiieieieieese e 64
D.1 Multi-path fading propagation CONGItIONS..........c.cciiieeiiiieie e e e 64
D.1.1 Delay profiles... \ ARG LRI I o/ /I CCLRARACEE (B ) o O N A e v 64
D.1.2 Combinations of channel MOTE] PArAMELErS .........cccuviieieieciese et e e e e sreenreas 64
Annex E (informative): (O T lo =N aTES (0] YRS 66
[ 1S 0] Y PSSP 67

ETSI


https://standards.iteh.ai/catalog/standards/etsi/226ad2fb-4c04-44d6-8d21-075fa47ceba4/etsi-ts-136-102-v18-5-0-2024-05

3GPP TS 36.102 version 18.5.0 Release 18 7 ETSI TS 136 102 V18.5.0 (2024-05)

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.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must” and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document establishes the minimum RF characteristics and minimum performance requirements for E-
UTRA User Equipment (UE) operating satellite access.

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] 3GPP TS 36.108: "Evolved Universal Terrestrial Radio Access (E-UTRA); Satellite Access Node
(SAN) radio transmission and reception”.

[3] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation"”.

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

[5] 3GPP TS 36.307: "Evolved Universal Terrestrial Radio Access (E-UTRA); Reguirements on User
Equipments (UEs) supporting a release-independent frequency band".

[6] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification™.

[7] 3GPP TS 36.101: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio transmission and reception”

[8] 3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universa
Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".

[9] ITU-R Recommendation SM.329-10, "Unwanted emissions in the spurious domain™

[10] [ANSI C63.26-2015, American National standard for Compliance Testing of Transmitters Used in
Licensed Radio Services, Accredited Standards Committee C63 — Electromagnetic compatibility]

[11] 3GPP TS 36.306: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
radio access capabilities’.

[12] 3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures’.

[13] 3GPP TR 38.811: "Study on New Radio (NR) to support non-terrestrial networks"

[14] 3GPP TS 36.508: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Packet

Core (EPC); Common test environments for User Equipment (UE) conformance testing".

[15] 3GPP TS 36.212: " Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding"”.
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3 Definitions of terms, symbols and abbreviations

3.1 Terms

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

Channel edge: The lowest and highest frequency of the carrier, separated by the channel bandwidth.

Channel bandwidth: The RF bandwidth supporting asingle E-UTRA RF carrier with the transmission bandwidth
configured in the uplink or downlink of a cell. The channel bandwidth is measured in MHz and is used as a reference
for transmitter and receiver RF reguirements.

Category NB1/NB2 stand-alone oper ation: category NB1/NB2 is operating standalone when it utilizes its own
spectrum, for example the spectrum used by GERAN systems as a replacement of one or more GSM carriers, as well as
scattered spectrum for potential 10T deployment.

Category NB1/NB2 guard band operation: category NB1/NB2 is operating in guard band when it utilizes the unused
resource block(s) within a E-UTRA carrier’s guard-band.

Category NB1/NB2 in-band operation: category NB1/NB2 is operating in-band when it utilizes the resource block(s)
within anormal E-UTRA carrier or within anormal NR carrier plus 15 kHz at each edge (and not within NR minimum
guard band).

Geosynchronous Earth Orbit: Earth-centred orbit at approximately 35786 kilometres above Earth's surface and
synchronised with Earth's rotation. A geostationary orbit is a non-inclined geosynchronous orbit, i.e. in the Earth’s
equator plane.

Low Earth Orbit: Orbit around the Earth with an altitude between 300 km, and 1500 km.

Satellite: A space-borne vehicle embarking a bent pipe payload or a regenerative payload telecommunication
transmitter, placed into Low-Earth Orbit (LEO), Medium-Earth Orbit (MEO), or Geosynchronous Earth Orbit (GEO).

Satellite Access Node: see definitionin TS 36.108 [2].

sTTI: A transmission time interval (TTI) of either one dot or one subsglot as defined in TS 36.211 [3] on either uplink or
downlink.

3.2 Symbols

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

AFRaster Band dependent channel raster granularity
BWchannel Channel bandwidth
F Freguency

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

Finterferer Frequency of the interferer

Fioffset Freguency offset of the interferer (between the center frequency of the interferer and the closest
edge of the carrier measured)

Fc Frequency of the carrier centre frequency

FoL_iow The lowest frequency of the downlink operating band

FoL_nigh The highest frequency of the downlink operating band

FuL_1ow The lowest frequency of the uplink operating band

FuL_nigh The highest frequency of the uplink operating band

Foos The boundary between the E-UTRA out of band emission and spurious emission domains.

L ctone Transmission bandwidth which represents the length of a contiguous sub-carrier allocation
expressed in units of tones

NpL Downlink EARFCN

NortsDL Offset used for calculating downlink EARFCN

NoftsuL Offset used for calculating uplink EARFCN
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Nrs Transmission bandwidth configuration, expressed in units of resource blocks

NRre_aloc Total number of simultaneously transmitted resource blocks in Channel bandwidth or Aggregated
Channel Bandwidth.

Nione Transmission bandwidth configuration for category NB1 and NB2, expressed in units of tones.

Ntone 3.75kHz Transmission bandwidth configuration for category NB1 and NB2 with 3.75 kHz sub-carrier
spacing, expressed in units of tones.

Ntone 15kHz Transmission bandwidth configuration for category NB1 and NB2 with 15 kHz sub-carrier
spacing, expressed in units of tones.

NuL Uplink EARFCN.

Pcemax The configured maximum UE output power.

Pinterferer Modulated mean power of the interferer

ProwerClass Prowerciass 1S the nominal UE power (i.e., no tolerance).

ProwerClass Default  Prowerclass pefault 1S the default nominal UE power (i.e., no tolerance) for the band.

Pumax The measured configured maximum UE output power.

Puw Power of an unwanted DL signal

Pw Power of awanted DL signal

Afoos A Frequency of Out Of Band emission

3.3 Abbreviations

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

ACLR Adjacent Channel Leakage Ratio

ACS Adjacent Channel Selectivity

A-MPR Additional Maximum Power Reduction

AWGN Additive White Gaussian Noise

BW Bandwidth

Ccw Continuous Wave

DL Downlink

EARFCN E-UTRA Absolute Radio Frequency Channel Number
E-UTRA Evolved UMTS Terrestrial Radio Access
EUTRAN Evolved UMTS Terrestrial Radio Access Network
EVM Error Vector Magnitude

FDD Frequency Division Duplex

GEO Geostationary Earth Orbit

GSO Geosynchronous Orbit

ITU-R Radiocommunication Sector of the International Telecommunication Union
LEO Low Earth Orbit

HD-FDD Half- Duplex FDD

MEO Medium Earth Orbit

MPR Maximum Power Reduction

NGSO Non-Geosynchronous Orbit

OCNG OFDMA Channel Noise Generator

OFDMA Orthogonal Freguency Division Multiple Access
Oo0B Out-of-band

QAM Quadrature Amplitude Modulation

RAN Radio Access Network

RE Resource Element

REFSENS Reference Sensitivity power level

RF Radio Frequency

UE User Equipment

UL Uplink

UMTS Universal Mobile Telecommunications System
UTRA UMTS Terrestrial Radio Access

UTRAN UMTS Terrestrial Radio Access Network
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4 General

4.1 Relationship between minimum requirements and test
requirements

The present document is a Single-RAT specification for satellite NR UE, covering RF characteristics and minimum
performance regquirements.

The Minimum Requirements given in this specification make no allowance for measurement uncertainty.

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

The shared risk principle is defined in Recommendation ITU-R M.1545 [4].

4.2 Applicability of minimum requirements

a) Minimum requirements are mandated to be met in al scenarios by UEs supporting the applicable UE
category(ies) for which that requirement is specified. In the present document, only minimum requirements for
UE categories of M1, NB1, and NB2 are specified.

b) For UE category M1, the applicable minimum requirementsin clauses 5, 6 or 7 are specified in the suffix A
subclause where they differ from the requirements in the main subclause. Where suffix A does not exist for a
requirement, the minimum requirement in the main subclause shall apply.

¢) For UE category NB1 and NB2, the applicable minimum requirementsin clauses 5, 6 or 7 are specified in the
Suffix B subclause, where they differ from the requirements in the main subclause. Where suffix B does not
exist for arequirement, the minimum requirement in the main subclause shall apply.

d) The reference sensitivity power levels defined in subclause 7.3 are valid for the specified reference measurement
channels.

€) NOTE: Receiver sensitivity degradation may occur when:

1) The UE simultaneously transmits and receives with bandwidth allocations less than the transmission
bandwidth configuration (see Figure 5.3A-1 and Figure 5.3B-1), and

2) Any part of the downlink transmission bandwidth is within an uplink transmission bandwidth from the
downlink center subcarrier.

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

g) Therequirementsrelated to subslot TT1 and/or slot TTI shall apply only if UE supports multiple TTI patterns.
And these requirements only apply to subslot and/or slot TTI configurations

h) TS36.307 [5] specifies which minimum requirementsin the present document are applicable to UESs that
conform to an earlier specification Release, and from which Release those reguirements apply.

4.3 Specification Suffix Information

The following suffixes are defined at 2nd level for clauses 5, 6 and 7, as shown in Table 4.3-1.
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Table 4.3-1: Definition of suffixes

Clause suffix Variant
A Cat-M1
B NB1, NB2
The suffixes shall apply as defined in clause 4.2.
5 Operating bands and channel arrangement

5.1 General

The channel arrangements presented in this clause are based on the operating bands and channel bandwidths defined in

the present release of specifications.

NOTE:

5.2 Operating bands

E-UTRA satellite access is designed to operate in the operating bands defined in Table 5.2-1.

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

Table 5.2-1 E-UTRA operating bands for satellite access

Uplink (UL) operating band Downlink (DL) operating Duplex
E-UTRA BS receive band _ Mode
Operating UE transmit BS transmit
Band UE receive
FuL low — FuL high FpL low — FbL high
256 1980 MHz — 2010 MHz 2170 MHz - 2200 MHz FDD
255 1626.5 MHz — 1660.5 1525 MHz - 1559 MHz FDD
MHz
254 1610 MHz - 1626.5 2483.5MHz - 2500 MHz FDD
MHz
2532 1668 MHz - 1675 MHz 1518 MHz - 1525 MHz FDD
NOTE 1: Satellite bands are numbered in descending order from 256
NOTE 2: UE assigned to channels and allocated frequency resources in the lower portion of Band
253 may experience blocking or harmful interference from terrestrial networks in
adjacent or nearby frequencies when operating in the proximity with terrestrial base
stations.

5.2A

half duplex FDD mode and full-duplex FDD mode.

5.2B

Operating bands for UE category M1

UE category M1 is designed to operate in the E-UTRA satellite access operating bands defined in Table 5.2-1 in both

Operating bands for category NB1 and NB2

Category NB1 and NB2 UE are designed to operate in the E-UTRA satellite access operating bands defined in

Table5.2-1.

Category NB1 and NB2 UE operate in HD-FDD duplex mode.

For operation in Band 255 in USA and Canada when NS_02N is signalled, only channels positions which guarantee at
least 90 kHz guard band from RF channel edge to the lower and upper limit of the band shall be used.
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