ETSITS 136 212 vi5.9.0 (2020-04)

& ‘;:3____}__

TECHNICAL SPECIFICATION

Evolved Universal Terre&tral Ra@w%ccess (E-UTRA);
Mulﬂplem@ and Qh@h;mel coding
(3GPP TS 36. gi%@ers?oﬁi% 9.0 Release 15)

2056

A GLOBAL INITIATIVE


ʑ��1���o��rj'���`�̢�#z�k���"����/4J��	��
6�Vp��T�������g_�n���
�z�L����ߤi�����=`�J�do��Ѽ�E��FF��>6w�ڜ2N̒���s�

3GPP TS 36.212 version 15.9.0 Release 15 1 ETSI TS 136 212 V15.9.0 (2020-04)

Reference
RTS/TSGR-0136212vf90

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 nonvlucratif\enregistrée & la
Sous-Préfecture de‘Grasse*(06) N° 7803/88

Important notice

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

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

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

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

Copyright Notification

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

© ETSI 2020.
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


.�>	��L�T�*�f8@���7��6'���!��Lo����vͶ{��M���g�������eǀ�_�@.�ZɫM�0G!_���c��W-������~��yR}�8�⁪U�����f���J���jG�i

3GPP TS 36.212 version 15.9.0 Release 15 2 ETSI TS 136 212 V15.9.0 (2020-04)

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 IPRs, if any, is publicly 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 ETS| 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 as to 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 ET Sl 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’ ET.SF deliverables.

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

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

ETSI


��x���.�؂��l���3i�~j{K~��k��Ѭ���H��}���@�{�-kBD]	o�5���w@��I�2�(�f���F��G��v���l��F�p�9���Ơ�$�:n�-�����I6��n,

3GPP TS 36.212 version 15.9.0 Release 15 3 ETSI TS 136 212 V15.9.0 (2020-04)

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
1= 11 o TSRS 6
1 o0 o< TP P URUP PRSPPSO 7
2 REFEIBINCES ...ttt a b b e sttt e £ e e et e e st e be e b e sE e benb et et e neenenneebeneen 7
3 Definitions, symbols and abbreviationS .............cceieeeii e e e 7
31 D= T aT] (0] TP P TR PRTUPTPPURRSI 7
3.2 Y 1210 S 7
3.3 ADDIEVIBLIONS ...ttt bbbt b bt a et ee e e sh e e b e bt e he e s e e e e besh e eb e e Rt e Rt e e e R e bt sheebeeneenrennen 8
4 Mapping to PhySICal ChNNEIS..........oouie e 9
4.1 UPHINK ettt b et bbb e bR bR bR R R AR e R Rt E e e Rt R et b e et b e ne e 9
4.2 D 10111 | 1T USSR 9
4.3 S oL S 10
5 Channel coding, multiplexing and iNterl@aViNg...........alh el e 10
51 GENENIC PIrOCEAUIES......c.eeeve e eeeeeeeeee e es e e ste e e e B Eanesseenteenseesseeseesssieesuseensesnsessessseessnenseensennsensenssenssenssens 10
511 CRC CAlCUIBLION......cueeveeeieete ettty teseesesseseeneess (U5 e i eeteseeseeteseeneeseneesessesensesseseesessessenens 10
512 Code block segmentation and code block CRE @taChment ..o . ci e 11
513 Channel COING .....coevveeririeieereeeere e SO ettt e Dy bttt ettt et bbb e b b snenea 12
5131 Tail biting CONVOIULIONEl COTING .. ituatee e 5ttt in it ede bttt 13
5132 TUrDO COUING ... g @iy B et 14
51321 LIV 15 o Lo = g ot (= S SRR 14
51322 Trellis termination fOrdurb0 BNCOTEE. .. i c s ere ettt et neeeas 15
51323 Turbo code internal IterIQaVET ... . il i e bbb 15
514 L ol 7= (00T e 17
5141 Rate matching for turbo coded transport’ ChannElS...........covie i 17
51411 SUD-DIOCK TNEEITEAVEN ... i i e bbb e e bbb e e 17
51412 Bit collection, selection an@ traNSMISSION. ........cceiiririeieie et 18
5.1.4.2 Rate matching for convolutionally coded transport channels and control information............c.ccccveue. 21
51421 SUD-BIOCK TN AV ettt st eesbesneene e e eneeneens 22
51422 Bit collection, SeleCtion’and tranSMISSION..........coceeiireeeieecree et e ere e s teeere e sbeeere e sareessseebesenseeens 23
515 (@00 (SN o] Vo0 Qo e] 0 0= =010 o 1O 24
52 Uplink transport channels and control iNfOrMBation..............ccoeriririreeee e 24
521 RaNAOM BCCESS CNANNEL ...ttt st see st s e s e eeseesbesneeseeneenseneens 24
522 UPLINK SNAred ChANNE ..ot b e et b e et b e bbb 24
5221 Transport bIoCk CRC attaChmENt.........cceeiierieir e sae e e teenesneeenes 25
5.2.2.2 Code block segmentation and code block CRC attachment............ccooveieeieice v 26
5.2.2.3 Channel coding Of UL-SCH ........cccuiiiiiieieee sttt te s ae e sne e saeeteenneeneesneesreennens 26
5.2.24 LS 1= 0 o o T SR 26
5225 Code DlOCK CONCAIENELION .......eeueeueeiete sttt ettt sttt b et e e bbbt bt st ese e e e s e b e sr e besaeebe e e enneneens 26
5226 Channel coding of CoNtrol iNFOIMELION .........cciiiiiire s 26
5226.1 Channel quality information formats for wideband CQI FrepOIS..........cceovirierriinenieeseseee e 45
5226.2 Channel quality information formats for higher layer configured subband CQI reports................. 67
5.2.2.6.3 Channel quality information formats for UE selected subband CQI reports.........cocveeveeeeneenenens 98
52264 Channel coding for CQI/PMI information in PUSCH ..o 120
52265 Channel coding for more than 11 bits of HARQ-ACK information............coecvreonenenncnenene 121
5.2.2.6A Channel coding Of AUL-UCIH ........coiiiiieiieiecece et ste et e e e e e e tessaessaesneesnnesseenseensenns 122
5.2.2.7 (DY 7= I g (o eto g1 o) B0 018 i o] =] o 123
5.2.2.7A Data and control multiplexing for Partial PUSCH MoOde 1.........cccoovecieieniesieece e 124
5.2.2.7B Data and control multiplexing for AUL PUSCH ..........cccoiioiiiie e 125
5228 ChannEl INTEITEAVES ... bbbttt b e sr e b ae s e e b e 126
523 Uplink control information ONPUCCH ............ccceiiiiieie e re e sneenneeneens 131
5231 Channel coding for UCI HARQ-ACK 0N PUCCH ..ottt 132

ETSI


��Q����j�h�4��X�O���x�K���J�������������]����/�e�TT=�Q�/��3����~dD�r�d?����-L
��05ւ�X,k� s���֏H��g-�ҕ�Da��0:ǁ��T

3GPP TS 36.212 version 15.9.0 Release 15 4 ETSI TS 136 212 V15.9.0 (2020-04)

5.2.31A
5232
5233
52331
52332
5234
524
5241
5242
5243
5.3

531
5311
53.12
53.13
532
5321
5322
5323
5324
53.25
533
5331
53311
5.3.311A
5.3.3.1.1B
5.3.3.1.1C
53312
53313
53.3.13A
53314
5.3.3.14A
53315
5.3.3.1.5A
5.3.3.1.5B
5.3.3.1.5C
5.3.3.1.5D
5.3.3.1.6
5.3.3.17
53.3.1L7A
53318
5.3.3.1.8A
5.3.3.1.8B
53319
5.3.3.1.9A
5.3.3.1.10
533111
5.3.3.1.12
5.3.3.1.13
533114
5.3.3.1.15
5.3.3.1.16
533117
53.3.1.18
5.3.3.1.19
5.3.3.1.20
533121
5.3.3.1.22
5.3.3.1.23
5.3.3.2
5333
5334

Channel coding for UCI HARQ-ACK 0N SPUCCH........c.coiiiiierieeeie et 138
Channel coding for UCI scheduling FEOUEST .........coiriiiieieeete ettt 141
Channel coding for UCI channel quality information............cccooeveiincnineenenecseseecseseee e 141
Channel quality information formats for wideband reports...........cocoveerereineneine e 142
Channel quality information formats for UE-selected sub-band reports.........cccoovveveeceeeneeinne 156
Channel coding for UCI channel quality information and HARQ-ACK ........ccooeviieveccveceeieseeniens 170
Uplink control information on PUSCH without UL-SCH data...........cccceevvievieneeie e 171
Channel coding of control iNfOrMELION ...........ccvieiie e se e naeereens 171
Control iNformation MaPPING.........ccciierierieeee e e e se s e e s e e e e e e e stessaesseesseesseesseenseensenns 173
ChannEl INTEITEAVES .....o.eeiee bbbttt e et et b it e ae e e e 173
Downlink transport channels and control INfFOrMELION ...........ccoiiiiiiiie e 173
BroatdCast ChanME ... ..ottt sttt e be e neene et e 173
Transport bIOCK CRC @ttACIMENT .........c.oiiieiieiert e 174
ChanNE] COOING .....eveieeeiete bbb et b e et b e e et b s e e e b e b e e ebesbeseeneas 174
REEE MEECHING ...ttt b e et b et b e bbbt b e 175
Downlink shared channel, Paging channel and Multicast chann@l ... 175
Transport bIoCk CRC attaChmMENt.........ccueiee ettt e et eraesnaesreesneas 176
Code block segmentation and code block CRC attachment...........ccccoveeieiicse e 176
101 7= 0] 1= oo T[] oo OSSP 176
L 1= 07 (o o 1 [ 176
Code DlOCK CONCALENELION ... ceueeueetite ittt sttt b et sb bbbt e e e b e b b e b e saeese e e e e e 176
Downlink cONtrol INFOrMBETON .........coeiieiiie et e eb et sr e b s ene e e 177
[T I o017 | SRS 177
0] 1 7= O e STV 177
FOrmMat QA ...k ettt e 00402 st et et et eaeebeembe et e enbeeneesneenneas 179
FOrMEL OB ... i e ras e e ree et b b ete et e et e saeesaeebeemeeembeenbeeneesneesaeas 181
FOrmat OC........ooiiiieieieeeeee e S D e 00 i ettt ettt 183
FOrMEE L ..o 3 e 3500 Doy bttt ettt e st e e e e e bt e s nr e e nar e e s neennns 184
0 1 7= O P ST P PR UPRR 186
FOrmat IB........ooiieiee T it 0 i T s 188
01 7= | T S T s PSSP PSRRI 190
01 7= D D T PSPPSR PSPPI 191
FOMMEL 2 ... e et At n et 192
FOMMEL 2A ... e i ettt e e et ettt e bt et et e enbeeaeesaeesneas 196
0] 1 7= 2] = ST 198

0] 007 L O o SRS 200
FFOMMEE 2D ... i ettt ettt sttt ettt et e e e s ae e e ae e she e sbeeeeeaeeemeeeaeebeembeenbeenbesnsesaeesaeas 203
0] 1 7= R VPR 205

0] 1T T SRR 206

L0 07 R = S PRSP PROPRUR 206
FFOMMEL 4 ..ottt h e s e s b sa e e e e e e eae e e he e n e e n e e nr e enrennnenneennees 207
FFOMMEE AA ...ttt r et a e s s e e s R e e s R e e sR e e ee e e e ean e ehe e Rt e r e e nr e enrennne e nnees 209
FOMMEL 4B ...ttt r e b e e et s e e e she e s b e e e n e e r e e nr e enn e nnne e nnees 211
0] 41 7= TP PSPPI 213
FFOMMEE SA ... ettt a e e b e s R e e s R e nR e e ne e e eae e she e Rt e r e enr e rennnenneennees 213
FOIMEE B-0A ...ttt ettt et ea e e ae e s he e s he e sae e be e et emeeeaeeebeemeeenbeenteeneesaeenaeas 214

0] 007> G0 OSSN 215
FFOMMEE B-TA ...ttt ettt ettt ea e e ae e s he e she e sae e eeeaeeemeeemeeebeemteenbeenbeeneesaeesaeas 216

0] 007> G 1 PSRN 219
0] 1 7= G TR 221
FOMMEL 7-0A .ottt ettt ettt et ea e e he e s he e s he e sae e ee e et emeeeaeeebeambeenbeenbeeneesaeenaeas 222
FOMMEL 7-0B ...ttt st e r e bt sa e e s be e she e sae s e e smeesaeenneenneenneens 223
FOMMEL 7-TA ..ottt s b e e s R e s E e e s R e e e e e e e eae e ehe e e Rt e nn e enn e enrennnenneennees 224
FOMMELE 7-1B ...ttt st r e b et s e saeesbe e s meesresaeesmeesmeeaneenneenneeas 225
FOMMEE 7-1C ...ttt h e s r e bt e e s e sae e s be e s Re e sae s e e smeesaeenneenneenneens 226
FOMMEL 7-1D ...ttt b et b e r e e e e eae e she e e re e n e enn e enrennnenneennees 228
FOME 7-1E ... ettt ettt b e he e s be e e s ae e e shb e e s e e e be e e s nreesareesaneennns 230
FOTMBE 7-LF ...t b et h e bt e s se e e s be e e s an e e s mb e e s aee e be e e e nneesnreeeaneenans 230
0] 81 7= R USSP 232

(O R (O 1= o3 111 | RS 232
ChanNE] COOING .....civeeeeeete bbb et b e et b e e et et s b e e eb b e e ebesbeneeneas 233
REEE MEICHING ...ttt e it b et b e bbb b b 233

ETSI


Ӟ�9ԅm|��5�K��2v��.?���~��.Q����8�ϥc��I��P�>������}��常������}ѵ
\���$�Wb�"q��it�R�Wk�]�Z֜O��W����˩��Ţ_���Sè8�

3GPP TS 36.212 version 15.9.0 Release 15 5 ETSI TS 136 212 V15.9.0 (2020-04)

534 (@0 110 I8 Fo 0 07= 0110 (1= o] RSP RRRN 233
5341 ChanNE] COOING .....civeeeeeete bbb et b e et b e e et et s b e e eb b e e ebesbeneeneas 233
535 HARQ INAICALOT (HIY .ttt 234
5351 ChanNEl COOING ... ettt bbbt et b e et b e s b e e b e b e e ebesbeneeneas 234
54 Sidelink transport channels and control INFOIMELION...........o.eoiiireirier e 234
54.1 Sidelink broadCast ChaNNEL ..o bbb s neen 234
54.1.1 Transport bIoCk CRC attaChmENL.........ccueiee it e et esaesnaesreesneas 235
54.1.2 10172101 1= oo T[] oo OSSR 235
54.1.3 L 1= 07 (o o 1 235
542 Sidelink Shared CRANNEL ...........ooi e et b et eb e se et sa e b nne e 236
54.3 ST (= 1 g qece g 1u o) I T o1 £ ] 107 (1] o SRS RRRN 236
5431 SO I 1] 10 £ 236
54311 S O I 1] 10 236
54312 SO I 1] 0 S 237
544 Sidelink diSCOVErY CRENMEL ..o bbb et 237
6 A= T g0 Y o= o N o OSSPSR 237
6.1 Mapping t0 PhYSICEl ChANNEIS.........eoeeee et ae e eeaaeenaesraesneas 237
6.2 LT T ol o0 oL U] = 238
6.3 Uplink transport channels and control infOrmMation...........ccocueveerieiece s 238
6.3.1 RaNdOM 8CCESS CNANNEL ... et b ettt sr et st ne e e e 238
6.3.2 UPIiNK SNAred ChANNE .......ooooiiie bbb bbb 239
6.3.3 Uplink control information on NPUSCH without UL-SCH dataL..........cccoeeirineienineneeeseecseee 239
6.34 SCHEAUITNG FEOUESE ...ttt ettt bbb bbbt b et b e sn et b b 240
6.4 Downlink transport channels and control iNformMatioNst.......coveeieiees i 240
6.4.1 Broadcast ChanmE ..ok O TR e e e e st e beseeereeneeneeseeseeeresneene e e eneenes 240
6.4.2 Downlink shared channel and Paging Channgly: ..o e e 240
6.4.3 Downlink control iNfOrmMation ..o e 308 it e et 241
6.4.3.1 DCI FOMMAE NO ..ot Bk s 5h e eee s e st Feeeneesesaeneesesbeseesesbenessesseneesessesessessenessensenens 241
6.4.3.2 DCl FOrmMat NL .o sbad e W B e B ettt sttt sttt st sttt 242
6.4.3.3 (DT O I e 4 00 0 AN O o S o PSSR 243
Annex A (informative): ChangEiStOrY ... i it sre s 244
[ T (T o TP P PR PROR 250

ETSI


��B��d��v̟U��R�	#r�b�/ܮ�������(�(�h�h���Q�/�`�6�*P�?u�Z����������l���P���E���܀^̋�����`�~�ǃ9|N����Yr������E���zo

3GPP TS 36.212 version 15.9.0 Release 15 6 ETSI TS 136 212 V15.9.0 (2020-04)

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 specifies the coding, multiplexing and mapping to physical channels for E-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 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 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”.

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

[4] 3GPP TS 36.306: "Evolved Universal Terrestrial RadiaAccess (E-UTRA); User Equipment (UE)
radio access capabilities’.

[5] 3GPP TS36.321, "Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access
Control (MAC) protocol specification”

[6] 3GPP TS36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC) protocol specifigation”

[7] 3GPP TS23.285, "Technical Specification Group Services and System Aspects; Architecture
enhancements for V2X . services'

[8] 3GPP TS 37.213: *Physical layer procedures for shared spectrum channel access'.

3 Definitions, symbols and abbreviations

3.1 Definitions

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

BL/CE: A Bandwidth-reduced Low-complexity or Coverage Enhanced (BL/CE) UE is capable of coverage
enhancement mode A support and intends to access a cell in a coverage enhancement mode or is configured in a
coverage enhancement mode.

Non-BL/CE: A non-BL/CE UE isa UE that does not fulfil the conditions in the above definition of a BL/CE UE.

3.2 Symbols

For the purposes of the present document, the following symbols apply:
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Nrs
Nrs
NRe
N sfbchannel
N 2B

PUSCH
N symb

PUSCH -initial
N symb

uL
Nsymb

SL
Nsymb

NSRS

Downlink bandwidth configuration, expressed in number of resource blocks[2]
Uplink bandwidth configuration, expressed in number of resource blocks[2]
Sidelink bandwidth configuration, expressed in number of resource blocks[2]
Number of sidelink subchannels configured on the resource pool of a subcarrier [2]
Resource block size in the frequency domain, expressed as a number of subcarriers

Number of SC-FDMA symbols carrying PUSCH in a subframe
Number of SC-FDMA symbols carrying PUSCH in the initial PUSCH transmission subframe
Number of SC-FDMA symbolsin an uplink slot

Number of SC-FDMA symbolsin asidelink slot
Number of SC-FDMA symbols used for SRS transmission in a subframe (0 or 1).

3.3 Abbreviations

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

AUL
AUL-DFI
AUL-UCI
BCH

CH

CcoT

CP

Csl

DCI
DL-SCH
EN-DC
EPDCCH
FDD

HI

LAA
MCH
MPDCCH
MUST
NE-DC
NPBCH
NPDCCH
NPDSCH
NPRACH
NPUSCH
PBCH
PCFICH
PCH
PDCCH
PDSCH
PHICH
PMCH
PMI
PRACH
PSBCH
PSCCH
PSDCH
PSSCH
PUCCH
PUSCH
RACH

Autonomous Uplink

AUL downlink feedback information

AUL uplink control information

Broadcast channel

Control Format Indicator

Channel Occupancy Time

Cyclic Prefix

Channel State Information

Downlink Control Information

Downlink Shared channel

E-UTRA NR Duak €onnectivity withMCG using E-UTRA and SCG using NR
Enhanced Physical Downlink Control:channel
Frequency Division Duplexing

HARQ indicator

Licensed-Assisted Access

Multicast channel

MTC Physical Downlink Control Channel
Multiuser Superposition Transmission

NR E-UTRA Dua Connectivity with MCG using NR and SCG using E-UTRA
Narrowband Physical Broadcast channel
Narrowband Physical Downlink Control channel
Narrowband Physical Downlink Shared channel
Narrowband Physical Random Access channel
Narrowband Physical Uplink Shared channel
Physical Broadcast channel

Physical Control Format Indicator channel
Paging channel

Physical Downlink Control channel

Physical Downlink Shared channel

Physical HARQ indicator channel

Physical Multicast channel

Precoding Matrix Indicator

Physical Random Access channel

Physical Sidelink Broadcast Channel

Physical Sidelink Control Channel

Physical Sidelink Discovery Channel

Physical Sidelink Shared Channel

Physical Uplink Control channel

Physical Uplink Shared channel

Random Access channel
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RI Rank Indication
SCl Sidelink Control Information
SL-BCH Sidelink Broadcast Channel
SL-DCH Sidelink Discovery Channel
SL-SCH Sidelink Shared Channel
SPDCCH Short Physical Downlink Control channel
SPUCCH Short Physical Uplink Control channel
SR Scheduling Request
SRS Sounding Reference Signal
TDD Time Division Duplexing
TPMI Transmitted Precoding Matrix Indicator
UCl Uplink Control Information
UL-SCH Uplink Shared channel

ETSI TS 136 212 V15.9.0 (2020-04)

4

Mapping to physical channels

The mapping to physical channels for Narrowband 10T is provided in clause 6.1.

4.1

Uplink

Table 4.1-1 specifies the mapping of the uplink transport channelsto their corresponding physical channels. Table 4.1-2
specifies the mapping of the uplink control channel informatjen to its corresponding physical channel.

4.2

Table 4.1-1
TrCH Physical €hannel
UL-SCH PUSCH
RACH PRACH

Table 4.1-2

Control information

Physical Channel

UcCl

PUCCH, PUSCH, SPUCCH

Downlink

Table 4.2-1 specifies the mapping of the downlink transport channels to their corresponding physical channels. Table
4.2-2 specifies the mapping of the downlink control channel information to its corresponding physical channel.

Table 4.2-1
TrCH Physical Channel
DL-SCH PDSCH
BCH PBCH
PCH PDSCH
MCH PMCH
Table 4.2-2
Control information Physical Channel
CFI PCFICH
HI PHICH
DCI PDCCH, EPDCCH, MPDCCH,
SPDCCH
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4.3 Sidelink

Table 4.3-1 specifies the mapping of the sidelink transport channels to their corresponding physical channels. Table 4.3-
2 specifies the mapping of the sidelink control information to its corresponding physical channel.

Table 4.3-1
TrCH Physical Channel
SL-SCH PSSCH
SL-BCH PSBCH
SL-DCH PSDCH
Table 4.3-2
Control information Physical Channel
SCI PSCCH
5 Channel coding, multiplexing and interleaving

Data and control streams from/to MAC layer are encoded /decoded-to offer transport.and control services over the radio
transmission link. Channel coding scheme is a combination of .error detection, error correcting, rate matching,
interleaving and transport channel or control information mapping onto/splitting from physical channels.

5.1 Generic procedures

This clause contains coding procedures which are used for morethan-one transport channel or control information type.

51.1 CRC calculation

Denote the input bits to the CRC computation by ag,;a,5@,, as,..., a1, and the parity bitsby pg, p;, P2, P3se-s Prog- A

isthe size of the input sequence and L is the number of parity bits. The parity bits are generated by one of the following
cyclic generator polynomials:

- Ocrcua(D) =[D#*+ DX+ DB + DY+ D¥+ DM + DY+ D’ + D6+ D>+ D*+ D3+ D + 1] and;
- gorcus(D) = [D% + D= + D8 + D®+ D + 1] for aCRC length L = 24 and;
- Ocreis(D) = [D*® + D¥? + D% + 1] for aCRC length L = 16.
- gores(D) =[D8+ D7+ D*+ D3+ D + 1] for aCRC length of L = 8.
The encoding is performed in a systematic form, which means that in GF(2), the polynomial:
a,D*B +a,D*? 4+ +a, ;D*+ poDB+p,DZ? +..+ pyDt+ py

yields aremainder equal to O when divided by the corresponding length-24 CRC generator polynomial, gcrcasa(D) oF
Ocrc24s(D), the polynomial:

a,DA™ +a, DA 4 t+a, D+ poD® +p,D™ +..+ pyu D+ pis
yields aremainder equal to 0 when divided by gcrei6(D), and the polynomial:
agD™"" +a D+ +a, D8+ poD’ + p D8 +...+ psDt + py

yields aremainder equal to O when divided by gcres(D).

The bits after CRC attachment are denoted by by, by, b,, bs,...,bg_;, where B = A+ L. The relation between ax and by is:
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b,=a, fork=0,1,2,...,A1

by = pa fork=A A+1, A+2, ..., A+L-1.

5.1.2 Code block segmentation and code block CRC attachment

Theinput bit sequence to the code block segmentation is denoted by by, by, b,,bs,...,bg_;, where B> 0. If Bislarger

than the maximum code block size Z, segmentation of the input bit sequence is performed and an additional CRC
sequence of L = 24 bitsis attached to each code block. The maximum code block sizeis:

- Z=6144.
If the number of filler bits F calculated below is not O, filler bits are added to the beginning of the first block.
Notethat if B < 40, filler bits are added to the beginning of the code block.
Thefiller bits shall be set to <NULL> at the input to the encoder.
Total number of code blocks C is determined by:
if BLZ
L=0
Number of code blocks: C =1

B'=B

L=24
Number of code blocks: C=[B/(Z-L)].
B'=B+C-L

end if

The bits output from code block segmentation, for C # 0, are denoted by ¢, , ¢ 1, C;,Cr3- Cr(k, 1) » Wherer isthe
code block number, and K; is the number of bits for the code block number r.

Number of bitsin each code block (applicable for C # 0 only):

First segmentation size: K, = minimum K intable 5.1.3-3 such that C-K > B’

if C=1
the number of code blocks with length K, is C, =1, K_=0, C_=0

eseif C>1
Second segmentation size: K_=maximumK intable5.1.3-3 such that K < K,
A =K, —K_

. C-K,-B
Number of segments of sizeK_: C_ = {;J .

Ag

Number of segments of sizeK,: C, =C-C_.
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end if
Number of filler bits: F=C, -K, +C_-K_—-B’

fork=0toF-1 --Insertion of filler bits

Cok =< NULL >
end for
k=F
s=0
forr=0to C-1
if r<C_
K, =K_
else
K, =K,
end if

while k< K, —L
Crc =bs
k=k+1
s=s+1

end while

if C>1

The sequence c,g,C1,C,5,C 3., Ch{k1-1) 1S Used to calculate the CRC parity bits p,q, py, Prayeens Pr(a)

according to clause 5.1.1:with the generator polynomia gcrc24s(D). For CRC calculation it is assumed
that filler bits, if present, have the value 0.

whilek < K,

Gk = Pr(k+L-K,)
k=k+1
end while
end if
k=0

end for

5.1.3 Channel coding

The bit sequence input for a given code block to channel coding is denoted by ¢y, ¢;,C5, C3,...,Cx 3, Where K isthe

number of bits to encode. After encoding the bits are denoted by dg) ,d{ df) dg) .,d8) where D is the number of

encoded bits per output stream and i indexes the encoder output stream. The relation between ¢, and d,Ei) and between
K and D is dependent on the channel coding scheme.
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