ETS| TS 136 211 V13.12.0 (2019-10)

TECHNICAL SPECIFICATION

4®$ Ooaw@\“
TEL

Evolved Universal Terreg;tqal Ra@#\b\ﬁccess (E-UTRA);
Physical ck@%’m@ls a@&modulatlon
(3GPP TS 36. @I@rsﬁ}@ "13.12.0 Release 13)

&®

; o s"°
S

<&’ é&

\\:} o

)

A GLOBAL INITIATIVE



�̾@�#�8����o	NI�F>����d��C��z9Yo�mӅ��I�!E��#|�}��<�v��+����Q��p�PVq�6&K���G��p�N� ��Z�df�\ya)B�}��9g59�K�Fp��vZm�

3GPP TS 36.211 version 13.12.0 Release 13 1 ETSI TS 136 211 V13.12.0 (2019-10)

Reference
RTS/TSGR-0136211vdcO

Keywords
LTE

ETSI

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

Tel.: +334 9294 42 00 Fax;+33 4936547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nofvlucratif'enregistrée a'la
Sous-Préfecture de'Grasse’(06) N° 7803/88

Important notice

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

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

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

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

Copyright Notification

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

© ETSI 2019.
All rights reserved.

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

ETSI


�F,j�k�o������S��5�3-�0��L8���JO
����%'a�b!ɵ�0�ǀ��E� ���e|þa{ E����9(������+��5
�@+����
Xv\�n �H�AS}�
g7G�mI&
�)�W

3GPP TS 36.211 version 13.12.0 Release 13 2 ETSI TS 136 211 V13.12.0 (2019-10)

Intellectual Property Rights

Essential patents

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

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

Trademarks

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

Legal Notice

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

The present document may refer to technical specificationsor reports using'their 3GPP identities. These shall be
interpreted as being references to the corresponding’ ET.SI deliverahles.

The cross reference between 3GPP and ET Sl.identities can-be found under http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

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

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

ETSI


d��w���=����Uh��=���
	H������~���7�t-�����8�-U|���'�G����B5�����k�4�S	���,B!��pQ�����'�����%��=
`b�e�������C����3�
/

3GPP TS 36.211 version 13.12.0 Release 13 3 ETSI TS 136 211 V13.12.0 (2019-10)

Contents

Intellectual Property RIGNES.... ..ot e e b e 2
LB INOLICE ...t b bt e e h e st b e e b e bt nE e R e e e e et b e bt R e b e e et e e e neebeen e e ns 2
AV TeTo = L= g oS = 011 070] oo | OSSPSR 2
1= 11 o TSRS 8
1 o0 o< TSP PP PP PRSI 9
2 REFEIBINCES .....ccee ettt s bt bt s e et e e e e et et e st e be e bt sE e et e b e e et e neenenbenbeneens 9
3 SymbolSs and aDBrEVILIONS..........cceieeie et s r e e et e s be e e e b e e reenenneens 9
31 Y 1210 9
3.2 ADBDIEVIBLIONS ...ttt et r e et r e et r e e R e e R r e r e een e re e ene s 13
4 FFAIME SLIUCLUIE. ... ettt r e et e e st e s e eme e s e e sh e e e e sh e e e e r e ene e e e neeemnenrenreas 14
4.1 Frame SITUCTUTE TYPE L. ... e e s e s r e sr e e e e e s 14
4.2 Frame SITUCLUME TY[DE 2.ttt et e e s e b s h e bt s e e n e e sr e bt e aeese e e e re s 15
4.3 Frame SETUCLUME LY 3.ttt et e e s b et bt s e e e n e e sr e nr e ese e e re e 16
5 L o) S 17
51 OVEIVIBW ..ottt e e e st et e et r et e et r e nn et r e n e r e n s 17
51.1 L VAo el 7= T e S 17
5.1.2 L VAo IS T = T o b S S 17
52 Slot structure and phySiCal FESOUICES..........eveee i Bereeiaodeseereeeesees it sneeFe ettt sttt sttt sb e e 17
521 RESOUICE Grid.....oeeieeiieereeeee e SN s e A et 17
522 RESOUICE Bl EIMENES ... e e et e e d b et e s et et e e e ene e eeseebesaeebesseeneeneeseeseesaeeseeneenseneens 19
523 RESOUICE BIOCKS. ...t B 5 Tttt snea 19
524 N F= T 011V 7= o O e S o OSSPSR 19
525 Guard period for NarroOWDaNdEEIUNING ...« 5 il ittt s eb e neene 20
5.3 Physical uplink shared Channel ... o ettt re e enee e 21
531 o= 010 o e 21
532 Y ToTo L8 K= 4] N ST SP PSSP 22
5.3.2A LI Y7 00720 o] oo 23
53.2A.1 Layer mapping for transmission anasingle antenNa Port............vecveeriee e seeseese e see e 23
5.3.2A.2 Layer mapping for spatial MUIIPIEXING .....ecveeeeeeiecc e seen 23
533 TrANSFOMM PIrECOTING. ... s 42ttt reese et ss ettt e e e bt sb e e eb e b e e eb e e bt e e s e e bt seeseeb e se et b e s e s e ebe e eneebe e eneens 24
5.3.3A =006 ] 0T T OSSOSO TP SRV U S 24
533A.1 Precoding for transmission 0N @ Single anteNNa PO ..........coeeeereieereeee e seer e er e ere e seenens 24
533A.2 Precoding for spatial MUITIPIEXING ......c.eiviiiiiieree bbb 24
534 MapPINg 0 PRYSICAl FESOUITES.........c.eiueieierieeete ettt b et b e bt b e se et b et ebe b 27
54 Physical uplink CONEIrOl ChANNEL...........coiii bbb 29
54.1 PUCCH formatS 1, 18 aNG 1D ....c.couiiriiiiieieceeereecee ettt 30
54.2 PUCCH fOrmatS 2, 28 8N0 2D .......c.eivirieiiiienecesereee sttt st 33
5.4.2A PUGCKCH FOMMEL 3 ...ttt bbb e bt b et ne bt ne b e bt nn b nne 34
5.4.2B PUGCKCH FOMMEL 4 ...ttt bbbt b bt b et e et ne bt et nn b e 36
5.4.2C PUGCKCH FOMMEL D ...ttt bbbttt bt ne bt ne e 36
54.3 MapPINg 0 PRYSICAl FESOUITES.........c.eiueieierieeete ettt sttt sb e et b et b e et b et b bbb 37
55 REFEIENCE SIONAIS. ...ttt bbb et h et b b s bt b et e bt b e bt b e et bttt en e e ens 40
551 Generation of the reference Signal SEQUEINCE..........c.viiieiieriee et b e 40
55.1.1 Base sequences of [ength BNEP OF [AIGEN ........vvuurireieiieiieiee st 40
5.5.1.2 Base sequences of length lessthan 3NZB ..o 41
5513 GFOUD NOPPING ...ttt b b b e s bt e b s b s et b e b et bt s e bbb e e b nn e ens 43
5514 SEOUENCE NOPIING -ttt ettt ettt ettt b et b e e a bt et b e s b e e bt s e e bt s b e s eb s eseeb e e e e ebenn e e enis 44
5515 Determining virtual cell identity for SEQUENCE GENEIaIoN ........ccceiviiieriire e 44
552 Demodul ation FEfEreNCE SIONAL ........c.oiiriierieeeie ettt b e et b b 45
55.2.1 Demodulation reference Signal fOr PUSCH ..ot 45
55.21.1 REfErence SIgNal SEOUEINCE. ........uecieiee e st st eteete et e st e st e teete e e saeesae e te e teentessaesraenseenseeneenneennes 45
55.21.2 Mapping tO PRYSICal FESOUICTES .......ccueeieeieesieeie et etesteesteesteesteeteeeesneesae e te e teenteestesaeesseenseeeeeneennes 47

ETSI


	���6&)�PY������(IllG1��H��QT����pKM�c�r�åӈ��J�ϙ��O�g{�!���SPL��8m�S��k5' �hcZ��\�ͭ����Hѯ7!�b!�l<�"pܻ�mf�_��1��

3GPP TS 36.211 version 13.12.0 Release 13 4 ETSI TS 136 211 V13.12.0 (2019-10)

5522 Demodulation reference signal for PUCCH ..ottt 47
55221 REFErENCE SIGNAl SEUENCE........ccvieieiiteeee ettt et b e a e bbbt ens 47
55222 MappiNg t0 PhYSICAl FESOUICES ........ceueruiieeiitiietert ettt nb e e ens 49
553 SoUNAING FEFEIENCE SIGNAL......cveieeiet ettt ettt ettt b e b se b b e et s b e e b e sbennenea 50
5531 SEOUENCE GENEIGLION. ...ttt ettt ettt ettt b et b e st b et b s e e e bt s e e e e bt s b e e eb e s e st e bt b e e b e na e e enis 50
5,5.3.2 Mapping tO PhYSICAl FESOUICES........ccueiieiee e see st este e eetesee s e st esaeesteesaeesee e e e eneesseessenseesneesneesseesrens 50
5.5.3.3 Sounding reference signal subframe Configuration............ccccecvecerce e 53
5.6 SC-FDMA baseband Signal gENEIaLION .........cccieieeeecee ettt e e e e s e e st e e saesee e e sreesse e teesaesseesneesseesrens 54
5.7 Physical random aCCESS ChAINMNEL ...........ooiiiiee et r e s re e te e aeenreeeeeneennes 55
57.1 Time and freqQUENCY SITUCTUNE ......ocuee ettt s e et e e e e esseeste e teenteensesneesseesnnesseenseensenns 55
572 Preambl e SEOUENCE GENEIEHION..........ctiiiiereeeete ettt sttt b e et b et bbb b 62
573 Basehand SigNal gENEIEHION. ..........oeiiieeieeree ettt bbb e 65
58 MOdUlEti ON AN UPCONVEISION .....cuviueetitiieterteseeteste et ssesesse e ebe st ese bt ss e eb e ss e s st sb e s eb e s e s eb e s ese b e e eneebennennens 66
6 D0 1T/ o] T OSSR 67
6.1 OVEIVIBW ...ttt sttt s e et et et h e e et E e AR e e Rt AR e e Rt AR et e R e e R e e e Rt AR e e e R e e e e et e R e e e st erene et e e e e r et nr e n e 67
6.1.1 L VY2 o= el 7= T S 67
6.1.2 L VY20 S T = TP 67
6.2 Slot structure and physical reSOUrCE ElEMENES.........ccvciii et e e e sreenreas 68
6.2.1 LSS0 1U o = o o P 68
6.2.2 RESOUICE B EIMENLS ...ttt ettt r e et r e et r e et nr e r s 69
6.2.3 LSS 00170 o] oo (O PRRR 70
6.23.1 Virtual resource blocks Of 10CEIIZEA LYPE.........coviuiiiieireee e 70
6.2.3.2 Virtual resource blocks of disStributed tyPe ...t 0 e 70
6.24 RESOUICE-El€MENT GrOUPS. .....ververeeierie et £l ettt g e et ettt 72
6.2.4A Enhanced Resource-Element Groups (EREGS)G i ....covevierieene s i ettt 72
6.2.5 Guard period for half-duplex FDD OperatiOn.o.....c e eeeee e aras Pereeseeeesseesreesseeseessesseesseesseesessssnsesnns 73
6.2.6 Guard Period for TDD Operation ..........cfdee s e eeeeeniiee s 5 e e estessaeseesseesseesteeseesseesseesseenseseesneesnes 73
6.2.7 NBITOWDANGS. ...t B s e e bR e et e nre e et rese e st rene st reneeresn et e renn et re s re e r e re s 73
6.2.8 Guard period for Narrowband FELUNING ... 82 e i e e e eete e e sae e e e sreesaeete e aeesaessae e eeeeeesneesnes 73
6.3 General structure for downlink physiGal CRaNNELS, . : .. xn. o 73
6.3.1 1o = 1010] 1 o Y S S 74
6.3.2 1Y/ Koo (01> (o] o e S PSRRI 75
6.3.3 (Y= g 107 0] o] o F O T SO PO PSPPSR PP 75
6.3.3.1 Layer mapping for transmission on.a'Single antenNa PONT..........coeeeereerereieee et neenens 76
6.3.3.2 Layer mapping for spatial MUItIPEEXING ......c.coeriereriiieereee et eb e 76
6.3.3.3 Layer mapping for transmit QiVEISITY ........ooiiiiieeeeee et e 79
6.34 = w06 ] 0T e USSP PTSR PSR 79
6.34.1 Precoding for transmission.on asingle antenNa POrt.............oceeieeieeiecie e e 79
6.3.4.2 Precoding for spatial-multiplexing using antenna ports with cell-specific reference signals............... 79
6.34.2.1 Precoding WIthOUL CDD .........ociviiiiie ettt e e esaesrae e eteenaesneennes 79
6.3.4.2.2 Precoding for large delay CDD .........oociiiiiicecece ettt aesnae s 80
6.3.4.2.3 Codebook for precoding and CSI rePOMING........cccueieeiieeieeieere e e eee e eesre e eseeeeesseesreeneeens 81
6.3.4.3 Precoding for tranSMit QiVEISITY .......cciirciieesere et b e b e eb e se s 82
6.344 Precoding for spatial multiplexing using antenna ports with UE-specific reference signals................. 83
6.3.5 MapPING L0 FESOUICE ElEIMENES ... ..ttt ettt sttt et b et b et b et a e b se et b e et nbe b 83
6.4 Physical downlink shared ChannEl .............ccoooiiiii s 84
6.4.1 Physical downlink shared channel for BL/ICE UES ...t 85
6.5 Physical MUITICASE CRANNEL ... bbbttt b e 87
6.6 Physical broadCast ChanNEL ..............ee oo st a e e s e e s reesteesre e reeneeeneeenes 87
6.6.1 o = 1010 1 o SRS 87
6.6.2 Y ToTo L8 = 4]  FE USSP PR TSP 88
6.6.3 (=Y g ag="o] o gTo k= 0o I o) (=TT (1 oo PR 88
6.6.4 MapPiNg L0 FESOUICE ElEIMENES .......eiii e ieeseeee ettt e et e ee e s esae e teeae e e e ese e st e e te e se e seenseeneennnennns 88
6.7 Physical control format indiCator ChanNNEL .............c.ooiiiieiieeee e s 89
6.7.1 SCIAMDIING .ttt b et b e e bt b e e bt e bt se e b e b s e e st bt se bt e et bt R e e b e b e er e b nnenea 90
6.7.2 1Y/ oo (0171 USRS 90
6.7.3 Layer mapping @nd PreCOOING ........c.eoeirerieirereee sttt sttt st b e bbbt b e bt bese bt se et b e e et b b 90
6.7.4 MapPING L0 FESOUICE ElEMENES ... ..ttt ettt b et b et b e et b e et bese et sbe b et b b 90
6.8 Physical downlink CONrol ChANNEL ..o e 91
6.8.1 D T O I {0 7 7= TSP 91
6.8.2 PDCCH multiplexing and SCrambling .........ccoverieieeiere e seeseeseesee et eee e see e eesaeessesee e eseseesneesnns 91

ETSI


���J��-E�����+�,:�Jzq*��v�f��!>�b%�粂����f��
���nzJ64�����[�aȘ��D>J�K})�ۃ�C ���8@�`��f���"b��?��q�����"ߝ����o�{�/

3GPP TS 36.211 version 13.12.0 Release 13 5 ETSI TS 136 211 V13.12.0 (2019-10)

6.8.3 1Y/ oo (0171 o P RTRS 91
6.8.4 Layer mapping @nd PreCOOING ........c.eoeeierieirereeeste ettt sttt bbb e bt be et en et b b et sbenne s 92
6.8.5 MapPING L0 FESOUICE ElEIMENES ... ..ttt ettt sttt et b et b et b et a e b se et b e et nbe b 92
6.8A Enhanced physical downlink control Chann@l ... e 93
6.8A.1 DL OO I (] 0 £ PRRRN 93
6.8A.2 o= 010 T o PSR 94
6.8A.3 Y e o L8 =i TSP PR SRS 94
6.8A.4 = 1Y/ g 0= o] o Vo =0T I o] =TT [1 oo 95
6.8A.5 MapPiNG 1O FESOUICE ElEIMENES ... .eiee e e ettt eeee et te e e e e sae e s te e seesteesaessaesreesse e seenseeneesneennns 95
6.8B MTC physical downlink control ChanNEL .............ooeeiieiieeee e e re e 96
6.8B.1 Y B L@@ I (] 0 £ P RTRRN 96
6.8B.2 SCIAMDIING ..ttt b et b e s bt b h bt bbbt e e e st bbbt bt b s bt e bt e 97
6.8B.3 1Y/ oo 0117 {0 o P RRSRSN 98
6.8B.4 Layer mapping @and PreCOOING ........coeeieieieerieeete sttt ettt sttt b e et s b et b et b bbb 98
6.8B.5 MapPING L0 FESOUICE ElEIMENES ... ..ttt ettt sttt b et b et b et b e bbbt b e se et b e b et eb e n e 98
6.9 Physical hybrid ARQ indiCator ChaNNEL ............ccooiiiiiiiei et 100
6.9.1 Y TeTo L8 K= o] o TP PSSP 100
6.9.2 Resource group alignment, layer mapping and preCoadiNG........oveiverierieeieeieee e seeseeseeeseeesee e sreeseeens 101
6.9.3 MapPiNg L0 FESOUICE ElEIMENES .......cceeieeie et ete st e e e e s e e te et e e s e e se e beesteentessaesnnesaeesneenseensenns 103
6.10 LR e = Lo aTor =T 7= | S 105
6.10.1 Cell-specific Reference SIgNal (CRS).....cc.vo ettt ee e sae et e e essaesnaesnaesneas 105
6.10.1.1 SEOUENCE GENEIALION.......eeeiieeiteeir e et e eteeste e e e e e e seeseesaeesaeesseenseesseessesseesseesseesseesseasensneessnesseensennsenns 105
6.10.1.2 M apPINgG L0 FESOUICE ElEMENES. ...ttt sttt et b e st sb et sb et b e et s b b 106
6.10.2 MBSFN referenCe SIgNalS........cviuiieiriiieiniesies i ettt Gith e ettt st b et b e n et sb b 108
6.10.2.1 SEQUENCE GENEIALION. ...ttt sfade eneereseeseeresne e B e s e s eesesbeseebesbeseesesbeneebesbeseesesneseeneas 108
6.10.2.2 MapPiNg tO rESOUrCE ElEMENES.......c.eivereee e errnseeseereseeneere e oie e seesee et seesesbe st sbe bt see e ebe b e 108
6.10.3 UE-gpecific reference signals associated With PDSCH .........ca5 e 110
6.10.3.1 SEQUENCE GENEIALTION. ...t hia e b ket ety Do e ettt e et sbeseebesbene e s e ea e e ebesbeneenesneneeneas 111
6.10.3.2 MapPiNg tO FESOUICE €l EIMENTS... o T riinbmieerre e biseeeisbissnsioesreessesssssssssesseesseessesssesssessesssesssenssesssesssssnes 112
6.10.3A Demodulation reference signal's associated with.EPDECH or MPDCCH..........ccccoevvievesece e 117
6.10.3A.1 SEOUENCE GENEIALTION.......ee it for et eueesue kb it as iy eaeesseesseesaeenseensesssssssessansseessesssesnsessessnsssseessenssennsenns 117
6.10.3A.2 MapPiNG L0 FESOUICE €l EIMEBNES ot e i 2 e et e eenteeseesseesseesseesseaseasseaseesseanseesseensenssesneensensesnsennssnnes 118
6.10.4 POSItioNiNg FEfErENCE SIGREES ......oimececs i B ettt ettt et s e e st se e e e e e testesresaeene e e entees 119
6.104.1 SEOUENCE GENEIALTION. Y.ttt et se et etese et et se e e ebesr e eb e st e seebesbeseeb e sbeseesesbe e ebesbe e enenbeneeneas 120
6.10.4.2 MapPiNg L0 FESOUICE BlEMENES...... o i ettt sttt b e st sb et b et b e et b b 120
6.10.4.3 Positioning reference signal subframe CoNfigUIation............coecvierrereneee s 121
6.10.5 CSI rEfEreNCe SIGNaAIS ..o T ettt et b e bbbt b bbb a e b 122
6.10.5.1 SEOUENCE GENEILION. ... 0 e etttk sttt ettt ettt e et b s bt eb e s b e seebesbeseeb e sbeseebe et e e eb e s beneebeebenneneas 122
6.10.5.2 M apPINg L0 rESOUICE BEMENES.......c.eitiiieieie ettt ettt et st b et b et b e et b e b 123
6.10.5.3 CSl reference signal subframe Configuration............ccceciiieieicie s e 128
6.11 Y e a1 (0] 1Tz 1o TR Ko =1 128
6.11.1 Primary synchronization SIgNal (PSS) .......ccueiieieiie e iie st e et ae st e e teeaesee e e sneenseenseens 128
6.11.1.1 SEOUENCE GENEIALION.....c.eeeieieiee et eteeeeetee s e e e e e e e s teseesaeesaeesseenseenseessesseesseesseesseeseaseesneesneesseensennsenns 128
6.11.1.2 MappPiNg L0 FESOUICE ElEIMENTS........eiveieeieesiecte e ee et e e e e e e e re e aeeteesaessaesreesteenseeseesesneeanes 129
6.11.2 Secondary synchronization SIgNal (SSS) ....ccveieerieiieireiesees et e et e et eraesraesraesneas 129
6.11.2.1 SEOUENCE GENEILION. ...ttt ettt ettt et b bt b e s bt eb e s b e e ebesb e seeb e s b e seebesb e e et e s b e e enenbenneneas 129
6.11.2.2 M apPING L0 FESOUICE BlEMENES.......euiitiieeiete ettt sttt sttt b e et b e bbb bbb 131
6.11A DISCOVENY SIONAI ...ttt b e s bt et b e bbb e b s et s e bt s bt bbb e st e bt et e s eb b e e eaene e s ens 132
6.12 OFDM basehand SIgNal GENEIBLION .........ceiuiieeeirtiieert ettt b et b e e 132
6.13 MOdUILiON BN UPCOMNVEISION ......ueitetiieetiiteieiestee ettt sttt se e sb e bt se e b e se e bt se e bt e e e e bt s ese bt st e e nennennenis 133
7 (€7 01 (o 100 Tox 0] ST 134
7.1 YKol [N 1= 1T 1 7= o< USSP 134
7.11 BIPSK .ttt R R bR R e R R e R bR Rt R et ner et 134
7.1.2 QPSK .ttt E R R R R R R e R R R R R R Rt e Rt R Rt e b nnen 134
713 5102 OO 134
714 G721 N 1Y SRR 135
7.1.5 124 ST LN SRR 137
7.2 Pseudo-random SEQUENCE GENEIHION. ........cciiierertireeterie ettt bbbt b e e b b e b b e b e see e ebesbeneeneas 140
8 101 PSSR 140
8.1 Uplink-downlink frame timMiNg..........oceeie ettt e et e s se e sreeteeneeenteenaesnaesneas 140

ETSI


��
ĥ;_�A�o"&�a��S#�>���1c���L�D�?t�B��������r?M:�4��.	�}ې"��#�{5���vb��kF��K����w�m���YeQ9c��V:����գ����Ͻ.�����b

3GPP TS 36.211 version 13.12.0 Release 13 6 ETSI TS 136 211 V13.12.0 (2019-10)

9 o (= T TS 141
9.1 L@ VT SRR 141
9.1.1 L VY2 o= e 7= T PSR 141
9.1.2 L VY20 S T = PR 141
9.1.3 Handling of simultaneous sidelink and uplink/downlink tranSmiSSIONS...........ccveevieevieereere e 141
9.2 Slot structure and PhYSICAl FESDUICES.........coiieieiee et e etese st e e steesteeraeseesaeesseeteesteeseessaesteesseenseesesneeanes 142
921 LSS 01U o= o o USSR 142
922 RESOUICE BIEIMENES ...ttt e bt e b et e e e e e et ke s ae e bt e ae e e e b e sb e besbeene e e ennees 142
9.2.3 (S-S0 U 1700 o] oo (S 143
9.24 RESDUICE POOI ...ttt bbb et bt b et b bbb 143
9.25 (CN = 1o o7 (oo H TSSOV P TSR PPT ST 143
9.3 Physical Sidelink Shared Channel ..o 143
931 SCIAMDIING .ttt b et h e b e bt b se bt b e h e bt b e et b e et b e et b e r e 143
9.3.2 Y7 oTo (01 =1 SR 143
9.3.3 LI Y 007" ] o PR 144
9.34 L= 0 (T L 0] =0T (1 0 144
9.35 1= oo o USSR 144
9.3.6 MappPiNg tO PRYSICEl FTESOUITES..........ceiieeeetieeieeeeseesee e e steseeseesaeesse e teenaesseesseesseesseesesneesseesaeesseenseensenns 144
94 Physical Sidelink Control ChaNEL.............oo oottt e sraesnaesraesneas 145
94.1 S o = 11010 1 o OSSR 145
9.4.2 1Y oTo (01 7= ' R 145
9.4.3 Y= g 107 0] o] 0o POV PSSP SRR 145
944 TraANSFOrM PIrECOTING. ... veeevertereeteete sttt sttt ket se et et e e e e e bt p e e b e s b e seebeebeseebesb e e ebesbenneneereneeneas 145
945 PrECOMING ...ttt a0ttt ket e et e bt b et e et b b 145
9.4.6 Mapping to PhYSICAl FESOUICES.........c.civiieeerein s e Gk e rmt Pttt sttt b 145
9.5 Physical Sidelink Discovery Channel............o.o.d@all i eeeeneenees s oo e seeseesseeseeeeesseesseessesssesssssssessnsssees 146
951 1o = 1010 1 o U S I SR 146
952 MOAUIBETON. ...t it ke sy 2h g DB et sttt b et et eb e e e e e e en e e besbeene e e enne e 146
9.5.3 LI Y1 0070 o ] oo e e e PR 146
954 TransfOrmM PreCOUING. ....cvveveeee i e Gatreeneees e e ehTennaaVernseensesssesssesssesseesseesseensenssesssessesssesssenssesssesnsesnes 146
955 [ 1 o0 o [ o R N S OSSPSR 146
9.5.6 MapPINg 1O PRYSICAl FESOUNCES: ... c5v: e ey st st odetessessenesuessesessessesessesbeneesesbense st sbe s esesbe s esesbensesesbenneneees 146
9.6 Physical Sidelink BroadCast CRANNEL ... &b 146
9.6.1 SCIAMDIING .t e 0 ettt et a bt h e b e b e b e se bt e b e s e e bt e b et e b e e e e st eb e e et b e b et b b 146
9.6.2 1Y/ Koo (0171 e St S 147
9.6.3 I Y= g 107 10 o] 0o P e TSSOSO PSR PRS 147
9.6.4 TranSfOrM PIrECOUING. ... e veeeree s e ettt ettt sttt sttt e et b e et b b se bt s b se e b e sbeseebesb e e et e sbennenenbenreneas 147
9.6.5 1o o o PSSP 147
9.6.6 MapPiNg L0 PRYSICEl FTESOUITES.. ... ...eeiueeeeeeieeeeeiesteestee e esteseeseesaeesseeteesseeseesseesseesseeseetesseesaeesaeenseensenns 147
9.7 Sidelink Synchronization SIGNEIS..........c.coeeii et e st et e e reeneeneeenes 147
9.7.1 Primary sidelink synchronization SIgN@l ...........cccueeeeiieieiie e e e e nreeneens 147
9.7.1.1 SEOUENCE GENEIALION.....c.ueeieeeiteeteeieete et e st esee e e teesteseesseesseasse e te e seesteessesseesaeesaeesaeeansneessnesseanseensenns 147
9712 M apPING O FESOUICE ElEMENES.......eiiteiteeete sttt sttt sttt bt b et b e bt eb bbbt et ss et b b 148
9.7.2 Secondary sidelink Synchronization SIgNAL ..o e 148
9721 SEOUENCE GENEIGLION. ...ttt ettt ettt b bt b e b e b e s b seeb e b e st eheeb e se e bt ebese e st ebe e ebesbe e enenbenneneas 148
9722 M apPING O FESOUICE ElEMENES.......eeeveiteeete ettt sttt sttt b et bt b e bt b bttt b b 148
9.8 Demodulation FEfErenNCe SIGNAIS ........cocii ittt b et b e et b et b e b ne b b nreneas 148
9.9 SC-FDMA basehand SigNal GBNEIaLION .........cviirieieerieieien ettt s b e 149
9.10 I S 149
0 T N =T 011 o= N ' 150
10.1 LT SRS 150
1011 OVEIVIBW ...ttt ettt et e s te bt e et e ae e st e e e teaeeebeeaeeaees e e e eneeseebeaaeeeeemeemeeneeneenseseseeseesaeeneeneansesenns 150
10.111 PhYSICEl CRANNEIS ... et et b et b et b et b b 150
10.1.1.2 PHYSICEl SIGNAIS ...ttt e b et b e et b e bbbt bbb bbb 150
10.1.2 Slot structure and PhYSICal FESOUICES..........cveuiiiereeierie ettt sttt sttt bbb et b e 151
10.1.2.1 RESDUICE QI ...ttt bbb bbbt b e s bt bbb e b et b s b et et be e 151
10.1.2.2 RESOUICE BIEMENES. ...ttt ettt ae st e e e e se e s besaeeseese e e eneeneeseeseesaeeneeneeneeses 151
10.1.2.3 RESOUICE UNIT......cuiei ettt ettt b et e e bbbt e et et e b e s e e e bt eb e bt e s e et e se e e e sbesbesaeene e e ennees 152
10.1.3 Narrowband physical uplink shared ChannEl ............cccoiiiiiiii e e 152
10.1.3.1 o= 101 0] 1 o S PS 152
10.1.3.2 YT eTo L1 F= o] o PSSR 152

ETSI


H���u��i(Ş�ζ�b��0�]�q|��o���)���
�&����s���)o\��Z{�".����������6��7�5)���	�oa��&{������I��ƺ054��)u���n%�h����nѼi��

3GPP TS 36.211 version 13.12.0 Release 13 7 ETSI TS 136 211 V13.12.0 (2019-10)

10.1.3.3 I g 172 o] 1] o RSSO PP PT SRR 152
10.1.34 TranNSFOrM PrECOTING ... e.eeuerteeetiet ettt ettt ettt ettt b e et b s et b b e e b s s b b eseeb e e e ens 152
10.1.35 PIECOMING ... ettt ettt b et b e bbb et bt s b e e e bt e b e e e bt b et b e s b et b b et b b 153
10.1.3.6 Mapping t0 PhYSICAl FESOUICES. .......cciiueuieierieeete sttt sttt b e bbb 153
10.1.4 Demodul ation FEfErENCE SIONAL ........ccvoirieieieeeete et b et 153
10.14.1 REfErenCe SIgNal SEOUEINCE ........eeiuieieee et et ete ettt e et te e te e e seesaeesse e teenteensesseesre e seeseenseeneennes 153
10.1.4.1.1 Reference signal Sequence for NEY =1 ... 153
10.1.4.1.2 Reference signal SequENCE fOr NEY > 1. 154
10.14.1.3 L€ o TN ol g ToTo] o1 oo TR PP PP PRR 156
10.1.4.2 Mapping tO PRYSICAl FESOUICES.......cc.eeieeieeesteeieeieetestee st e s e e s e e steseeseesseesse e beenteentesssesseenseeseesesneeanes 156
10.1.5 SC-FDMA baseband Signal gENEratioN..........cccueiueiieieeseeite e etesieesee e stesae e s esreesseeteesesneessaesraesnees 157
10.1.6 Narrowband physical random acCess ChanNEl ..o e 158
10.1.6.1 Time and frEQUENCY SITUCTUIE........c.eeiie ettt e te st esaeesaeeteenteenaeeneesnaesreesneas 158
10.1.6.2 Basehand Signal gENEIation............oiee ettt r et ae e enes 159
10.1.7 MOdulation AN UPCONVEISION.......c.eeueeiaieiirtiietesiesee st see ettt e sttt b et b et b e b sesb et se st e s sbenne e ees 159
10.2 [ 10 11 T oSS 160
10.2.1 OVEIVIBW ...ttt ettt ettt e te st e bt e aeeae e e e eeeeeebeeaeeaees e e e eneeseebeaaeeeeemeemeeneeneensenseseeseesaeeneensenseseens 160
10211 PhYSICEl CRANNEIS ...t et b bbb sttt b e 160
10.2.1.2 PHYSICEl SIGNAIS ...ttt et b e et b e et b e bbbt bt b e et 160
10.2.2 Slot structure and physical reSOUrCE BIEMENES .......c.ciiiiiiiiceee e 160
10.2.2.1 LS o 11 o= o | o P 160
10.2.2.2 RESOUICE BlEIMENLS........eeeiriieeeeie ettt et et et r et r et r e s n e r e re s 160
10.2.2.3 Guard period for half-dupleX FDD OPEralion... <o eieeiieieeieeeees@ii e eeteseeseesreesseeseeseesseesseesseessenns 160
10.2.3 Narrowband physical downlink shared channel au. . ..o e e 160
10.2.3.1 o= 1010] 1 0 [ S SPS 160
10.2.3.2 MOQUIBLTON ...t St B8 e gt ettt b e n et 161
10.2.3.3 Layer mapping and PreCoding........ 40k e e it g fumesseeesessessesessessesessessesesse e essessesessessenesns 161
10.2.34 M apPING L0 FESOUICE Bl EMENES. .. w7 sy f5% e reene bieesathEeeneisheseesesteseeseeseseesessessesesbessenesbessenesbessenessesseneans 161
10.24 Narrowband physical broadcast ChaRNEL:S.. ... a0 o Sl e 162
10.24.1 SCrAMBIING v Fe e e 30 By ekttt b ettt se et b b et bt b e b b e ebeebenneneas 162
10.2.4.2 1V KoTo (U1 =10 o S 162
10.24.3 Layer mapping and PRECOUING: ......... s e seeuereersesesse sttt sbeeese sttt sb b e bt e st s e sbe b 162
10.2.4.4 MappiNg tO FESOUICE ElEIMENTS........ccee e i ereeteeteeeestee s e eesteseesee s e sseesseeseeseeesaasreesseesennseesesneeanes 162
10.25 Narrowband physical downlink controlChannel............ccoooeiiie e 163
10.25.1 NPDCCH FOMMELS ...t s ettt ettt b e e bt 163
10.25.2 o= 1010] 11 SRS 163
10.25.3 IMOTUIBLTON ... 8T i sttt Rttt R et e b e bt e b e r e s 163
10.254 Layer mapping and PreCOUINT. ........uoueerrirreererieeriesteesie sttt bbbt n e b b 163
10.2.55 M apPING L0 FESOUICE BlEMENES.......cueiterieeete ettt ettt sttt b e bbbt bbb st b b 163
10.2.6 Narrowband reference Signal (NRS)........cciiieiriieee et 164
10.26.1 SEOUENCE GENEILION. ...ttt sttt ettt sttt e e eb e et b e s b et eb e s b e s e ebesb e seeb e s b e se e bt sb e e ebesbeneenesbenneneas 164
10.2.6.2 M apPING L0 FESOUICE ElEMENES. ...ttt sttt ettt b et sb e bbbt b e et be b 164
10.2.7 SYNCHIONIZBLION SIGNAIS ...ttt bbb et b et b et b e bbb b b 166
10.2.7.1 Narrowband primary synchronization signal (NPSS) .........ccccovieiiiie e 166
10.2.7.1.1 S o (1S aorc o T 0= = 1o o 166
10.2.7.1.2 MappiNg tO FESOUICE ElEMENTS........eeieeie e sttt ee e ste e te e e e se e e e ereense e seesaenraesraenneas 166
10.2.7.2 Narrowband secondary synchronization signal (NSSS)........ccccvieiriicineeneeseee e 167
10.2.7.2.1 S o (1S alorc o T 0 = 1o o 167
10.2.7.2.2 MappiNg tO rESOUICE ElEMENTS........eeieeee ettt et e e sre e te et e e e eseeereenre e teeseessaesraennens 168
10.2.8 OFDM baseband SigNal GENEFaLION. .......cceiveuirireeerte ettt b e sb e s b e e e e b b neene s 168
10.2.9 MOdulation AN UPCONVEISION.......c.eeuieinieeirtiietesieseee sttt sttt b et b st b e bbb st st e s s besne s 169
Annex A (informative): ChangE NISLONY ..o s 170
[ TS (RS 178

ETSI


���g�������c�+�m�,���
��:����3�h���Wy��ه3�#z�*�1��dx�-��9Ȓ������ f6�E���'��^���N�ۓ���������f4*i�7�����y�LrI���~

3GPP TS 36.211 version 13.12.0 Release 13 8 ETSI TS 136 211 V13.12.0 (2019-10)

Foreword

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

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

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

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

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

The present document describes the physical channels for evolved UTRA.

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 humber, 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]
[2]

(3]

[4]

(5]

6]

[7]

(8]

(9]

[10]

3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

3GPP TS 36.201: "Evolved Universal Terrestrial Radio Access (E-UTRA); LTE physical layer;
General description”.

3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding”.

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

3GPP TS 36.214: *Evolved-Universal:Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements”.

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

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

3GPP TS 36.321, "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”.

3GPP TS 36.331, "Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) Protocol specification”

3GPP TS 36.304, "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE)
procedures in idle mode"

3 Symbols and abbreviations

3.1 Symbols

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

(k.1)

Resource element with frequency-domain index k and time-domain index |
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(p)

A Value of resource element (k,I) [for antennaport p ]

D Matrix for supporting cyclic delay diversity

Dga Density of random access opportunities per radio frame

fo Carrier frequency

fra PRACH resource frequency index within the considered time-domain location

fPPRRQ,%Hp PRACH frequency hopping offset, expressed as a number of resource blocks

InPDCCHS Start symbol in dot 0 for NPDCCH

| NPDSCHSt Start symbol in slot 0 for NPDSCH

M PSBCH Bandwidth for PSBCH transmission, expressed as a number of subcarriers

M faPcH Bandwidth for PSBCH transmission, expressed as a number of resource blocks

M Z3ceH Bandwidth for PSCCH transmission, expressed as a number of subcarriers

M faceH Bandwidth for PSCCH transmission, expressed as a number of resource blocks

M 23PeH Bandwidth for PSDCH transmission, expressed as a number of subcarriers

M fPeH Bandwidth for PSDCH transmission, expressed as a number of resource blocks

M 235eH Scheduled bandwidth for PSSCH transmission, expressed as a number of subcarriers

M fgcH Scheduled bandwidth for PSSCH transmission, expressed as a number of resource blocks

M PUseH Scheduled bandwidth for uplink transmission;-expressed as a number of subcarriers

M R SCH Scheduled bandwidth for uplink transmission, expressed as@ number of resource blocks

M rt.'pPUSCH Scheduled number of repetitions of aNPUSCH transmission

Mg > Scheduled number of repetitions of aNPDSCH transmission

M JPUscH Scheduled bandwidth for uplink NPUSCH transmission, expressed as a number of subcarriers

M NoUSCH Number of repetitionsof identical slots for NPUSCH

M l()?t) Number of codedbits to transmit onaphysical channel [for codeword q]

Mgf?nb Number of modulation symbolsto transmit on a physical channel [for codeword q]

M ;;‘{neg Number of modulation symbolsto transmit per layer for a physical channel

M ;,pmb Number of modulation symbols to transmit per antenna port for a physical channel

N A constant equal t02048 for Af =15kHz, 4096 for Af =7.5kHz and 8192 for Af =3.75kHz

Nep, Downlink cyclic prefix length for OFDM symbol | inaslot

Ncs Cyclic shift value used for random access preamble generation

NO Number of cyclic shifts used for PUCCH formats 1/1a/1b in a resource block with a mix of
formats 1/1a/1b and 2/2a/2b

NG Bandwidth available for use by PUCCH formats 2/2a/2b, expressed in multiples of N8

NSE? The offset used for PUSCH frequency hopping, expressed in number of resource blocks (set by
higher layers)

N Physical layer cell identity

N, Narrowband physical layer cell identity

N RBSN MBSFN areaidentity

N % Physical layer sidelink synchronization identity

NS Downlink bandwidth configuration, expressed in multiples of N2

N i DL Smallest downlink bandwidth configuration, expressed in multiples of N2

N yax. BL Largest downlink bandwidth configuration, expressed in multiples of N2

Nrs Uplink bandwidth configuration, expressed in multiples of N2?
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Ng’lén, UL
N -
NG
NSF

NPSS
Nsymb

NSSS
Ng/mb

N2V

RU
Nﬁq
NRU

UL
N NB
No-

Naoc
PUSCH
Nabs

PUSCH
Nrep

ch,UL
NNB

f PUSCH
NB,hop

PUCCH
N abs

PUCCH
Nrep

PRACH
N e

N RA
f
PRACH
N start
NPRACH
N rep
NPRACH
N period
NPRACH
N scoffset
N QPRACH

N NPRACH
sc_cont

NPRACH
Nstart

NPRACH
N MSG3

N gap, period

N gap,duration
N gap, threshold
NKE

N ;’)280H
N ngSCH
N

ch,DL
N NB,hop

Smallest uplink bandwidth configuration, expressed in multiples of N2?
Largest uplink bandwidth configuration, expressed in multiples of N2
Sidelink bandwidth configuration, expressed in multiples of N8
Number of scheduled subframes for NPDSCH transmission

Number of symbolsfor NPSS in a subframe

Number of symbols for NSSS in a subframe

Number of consecutive subcarriersin an UL resource unit for NB-10T
Number of reference signal sequences available for the UL resource unit size
Number of scheduled UL resource units for NB-1oT

Total number of uplink narrowbands

Number of subcarriersin the frequency domain for NB-10T
Number of consecutive absolute subframes over which the scrambling sequence stays the same

Total number of absolute subframes a PUSCH with repetition spans, expressed as a number of
absolute subframes
Number of repetititions of a PUSCH transmission

Number of consecutive absolute subframes over which PUCCH _or PUSCH stays at the same
narrowband before hopping to another narrowband, expressedias.a number of absolute subframes
Narrowband offset between one narrowband and the nextnarrowband a PUSCH hops to,

expressed as a number of uplink narrowbands

Total number of absolute subframes aPUCCH with repetition spans, expressed as a number of
absol ute subframes

Number of repetititions ofila PUCCH transmiission

Number of PRACH repetitions per preamble transmission attempt

Number of subframes allowed for.preamble transmission within a 1024-frame interval
PRACH starting subframe periodicity

Number of NPRACH repetitions per preamble transmission attempt

NPRACH resource periodicity

Freguency location of the first sub-carrier alocated to NPRACH

Number of sub-carriers allocated to NPRACH

Number of starting sub-carriers allocated for UE initiated random access

NPRACH starting subframe

Fraction for starting subcarrier index for UE support for multi-tone msg3 transmission
Periodicity for NPDSCH/NPDCCH gaps

Duration for NPDSCH/NPDCCH gaps
Threshold for applying NPDDCH/NPDCCH gaps

Total number of downlink narrowbands

Total number of absolute subframes a PDSCH with repetition spans, expressed as a number of
absolute subframes
Number of repetititions of a PDSCH transmission

Number of consecutive absolute subframes over which MPDCCH or PDSCH stays at the same
narrowband before hopping to another narrowband, expressed as a number of absolute subframes
Number of narrowbands over which MPDCCH or PDSCH frequency hops
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f DL
NB,hop

SIBL-BR
NppscH

MPDCCH
N abs

MPDCCH
Nrep

MPDCCH
N s s

N MPDCCH
rep,ss

MPDCCH
N ECCE

N TA offset

NTA,SL

Lp)
NBGCeH

(2,p)
NpuceH

nSﬂE£H
NepccH
NprB
NRB
ngﬁémkﬂ
ng.
Nvrs
NenT

SA
Nip

Narrowband offset between one narrowband and the next narrowband an MPDCCH or PDSCH

hops to, expressed as a number of downlink narrowbands
Number of times a PDSCH carrying SIB1-BR is transmitted over 8 radio frames

Total number of absolute subframes a MPDCCH with repetition spans, expressed as a number of
absol ute subframes
Number of repetitions of aMPDCCH transmission

Total number of absolute subframes a MPDCCH search space with maximum repetition level
spans, expressed as a hnumber of absolute subframes

Maximum repetition level of aMPDCCH search space

Number of ECCEsin a subframe for one MPDCCH

Number of OFDM symbolsin a downlink slot

Number of SC-FDMA symbolsin an uplink slot

Number of consecutive slotsin an UL resource unit for NB-1oT

Number of SC-FDMA symbolsin asidelink slot

Resource block size in the frequency domain, expressed as a number of subcarriers

Number of sub-bands for PUSCH fregquency-hopping with predefined hopping pattern

Size of each sub-band for PUSCH frequency-hopping with predefined hopping pattern, expressed
as anumber of resource blocks

Size of narrow-band random-access resource in number of subcarriers

Number of downlink to uplink switch«points withirrtheradio frame

Number of reference symbels’per-slot for PUCCH

Timing offset between.uplink-and downlink radio frames at the UE, expressed in units of T
Fixed timing advance offset, expressedin.units of T

Timing offset between sidelink and-timing reference frames at the UE, expressed in units of T
Resource index for PUCCH formats 1/1a/1b

Resource index for PUCCH farmats 2/2a/2b

Resource index for PUCCH formats 3

Number of PDCCHSs present in a subframe

Physical resource block number

First physical resource block occupied by PRACH resource considered

First physical resource block available for PRACH

Subcarrier occupied by NPRACH resource considered

Virtual resource block number

Radio network temporary identifier

Sidelink group destination identity

System frame number

Slot number within aradio frame

Absol ute subframe number

Index for subframes allowed for preamble transmission

Number of antenna ports used for transmission of a channel
Antenna port number

Codeword number
Index for PRACH versions with same preamble format and PRACH density
Modulation order: 2 for QPSK, 4 for 16QAM, 6 for 64QAM and 8 for 256QAM transmissions
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