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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

ETSI
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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.

ETSI
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1 Scope

The present document specifies the coding, multiplexing and mapping to physical channels for 5G NR.

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] void.
[3] void.
[4] 3GPP TS 38.211: "NR; Physical channels and modulation".
[5] 3GPP TS 38.213: "NR; Physical layer procedures for control”.
[6] 3GPP TS 38.214: "NR; Physical layer procedures for data’.
[7] void.
[8] 3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification”.
[9] 3GPP TS 38.331: "NR; Radio Resource Control (RRC) protocol specification”.
[10] 3GPP TS 38.473: "NG-RAN; F1 Application Protocol (FLAP)".
[11] 3GPP TS 36.212: "Evolved Universal Terrestrial Radio Access (E-UTRA); Multiplexing and
channel coding”.
[12] 3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support
Vehicle-to-Everything (V2X) services'.
[13] 3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone”.
[14] 3GPP TS 37.213: "Physical layer procedures for shared spectrum channel access'.
3 Definitions of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term
defined in the present document takes precedence over the definition of the sameterm, if any, in 3GPP TR 21.905 [1].

3.2 Symbols

Void.
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3.3 Abbreviations

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

BCH Broadcast Channel

CAPC Channel Access Priority Class

CBG Code Block Group

CBGTI Code Block Group Transmission Information
CG Configured Grant

CG-DFI CG - Downlink Feedback Information
CG-ucCl CG - Uplink Control Information
CORESET Control Resource Ret

coT Channel Occupancy Time

CaQl Channel Quality Indicator

CRC Cyclic Redundancy Check

CRI CSI-RS Resource I ndicator

csl Channel State Information

CSI-RS CSl - Reference Signal

DAI Downlink Assignment Index

DCI Downlink Control Information

DL Downlink

DL-SCH Downlink - Shared Channel

DMRS Demodulation Reference Signal
HARQ Hybrid Automatic repeat Request
HARQ-ACK Hybrid Automatic repeat Request - Acknowledgement
LDPC Low Density Parity Check

LI Layer Indicator

MBS Multicast Broadcast Services

MCS Modulation and Coding Scheme
NCR Network-controlled repeater

OFDM Orthogonal Frequency Division Multiplex
PBCH Physical Broadcast Channel

PCH Paging Channel

PDCCH Physical Downlink Control Channel
PDSCH Physical Downlink Shared Channel
PMI Precoding Matrix Indicator

PRB Physical Resource Block

PRACH Physical Random Access Channel
PSBCH Physical Sidelink Broadcast Channel
PSCCH Physical Sidelink Control Channel
PSFCH Physical Sidelink Feedback Channel
PSSCH Physical Sidelink Shared Channel
PTRS Phase-Tracking Reference Signal
PUCCH Physical Uplink Control Channel
PUSCH Physical Uplink Shared Channel
RACH Random Access Channel

RI Rank Indicator

RSRP Reference Signal Received Power
SCl Sidelink Control Information

SFCI Sidelink Feedback Control Information
SFN System Frame Number

SL Sidelink

SL-BCH Sidelink - Broadcast Channel

SL PRS Sidelink Positioning Reference Signal
SL-SCH Sidelink - Shared Channel

SR Scheduling Request

SRS Sounding Reference Signal

SS Synchronisation Signal

SUL Supplementary Uplink
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TCI Transmission Configuration Indicator

TPC Transmit Power Control

TrCH Transport Channel

UCl Uplink Control Information

UE User Equipment

UL Uplink

UL-SCH Uplink Shared Channel

UTO-UCI Unused Transmission Occasion - Uplink Control Information
VRB Virtual Resource Block

ZP CY-RS Zero power CSI-RS

4 Mapping to physical channels

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 information to its corresponding physical channel.

Table 4.1-1
TrCH Physical Channel
UL-SCH PUSCH
RACH PRACH
Table 4.1-2
Control information Physical Channel
UClI PUCCH, PUSCH

4.2 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
Table 4.2-2
Control information Physical Channel
DCI PDCCH

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 and sidelink feedback control information to their
corresponding physical channels.
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Table 4.3-1
TrCH Physical Channel
SL-SCH PSSCH
SL-BCH PSBCH
Table 4.3-2
Control information Physical Channel
1st-stage SCI PSCCH
2d-stage SCI PSSCH
SFCI PSFCH
5 General procedures

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 CRC calculation

Denote the input bits to the CRC computation by ag,ay,a,,a;,..., 8,1, and the parity bitsby pg, p1, P2, Py PL-1>

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

- Oerean(D)=[D*+D®*+D®+ DY +D*+ D"+ D"+ D’ +D®+D®+D*+D*+D+1] for aCRC length
L=24;

-~ Ocreas(D)=[D* +D*®+D°®+D*+D+1] for aCRC length L =24;
- Oereac(D)=[D* +D®+D*+D* + D" + D* + D+ D*?+D®+D*+D*+ D +1] foraCRC length L =24;
- Oeress(D)=[D* +D*? + D®+1] foraCRC length L =16;
- Oeren(D)=[D*"+ D™ +D°+D®+1] foraCRClength L=11;
- Oeres(D)=[D®+D*+1] foraCRClength L=6.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:

a,D***+aD*?+..+a,,D" + p,D-" +pD " +...+ p_,D'+ p_,
yields aremainder equal to O when divided by the corresponding CRC generator polynomial.

The bits after CRC attachment are denoted by by, by, b,,bs,...,bg 4, where B= A+ L. Therelation between a_and b,
is:

by =a for k=012,...A-1

by = Pr-n for k=AA+LA+2,..., A+L-1.
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5.2 Code block segmentation and code block CRC attachment

5.2.1 Polar coding

The input bit sequence to the code block segmentation is denoted by a,, a,,a,,as,...,a5 1, where A> 0.

Number of code blocks: C=2;
else

Number of code blocks: C=1
end if
A=[AIC]|-C;
fori=0to A—-A-1

a;=0;
end for

fori=A-Ato A-1

=28 (a_np
end for
s=0;
forr=0to C-1

for k=0to A/C-1
Cy=al,
S=s+1;

end for

The sequence ¢, C,;,C,,C g5 C(aycy) 1S USEd to calculate the CRC parity bits p.o, p,y, p;2...., pr(iy) @ccOrding to

Clause 5.1 with a generator polynomial of length L.
for k=A/C to A/C+L-1

Ci = Priceavc)
end for

end for

Thevalueof A isno larger than 1706.

5.2.2 Low density parity check coding

Theinput bit sequence to the code block segmentation is denoted by by, by, b,,bs,...,bg_;, where B> 0. If B islarger
than the maximum code block size K, , segmentation of the input bit sequence is performed and an additional CRC
sequence of L =24 bitsis attached to each code block.
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For LDPC base graph 1, the maximum code block sizeis:
- K, =8448.

For LDPC base graph 2, the maximum code block sizeis:
- K, =3840.

Total number of code blocks C is determined by:

if B<K,,
L=0
Number of code blocks: C=1
B'=B

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

end if

The bits output from code block segmentation are denoted by ¢, ,C,1,C;5,Cr3,..,Cr(k,—1) » Where 0<r < C isthe code

r=

block number, and K, = K isthe number of bits for the code block number I .
The number of bits K in each code block is calculated as:
K'=B'/C,;
For LDPC base graph 1,
K,=22.
For LDPC base graph 2,
if B>640
K,=10;
elseif B> 560
K, =9;
elseif B>192
K, =8;
else
K, =6;
end if

find the minimum value of Z inall setsof lifting sizesin Table 5.3.2-1, denoted as Z _, suchthat K, .z_>K', and
set K =22z for LDPC base graph 1 and K =10z, for LDPC base graph 2;
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The bit sequence ¢, iscalculated as:
for =0 C-1
for K=0to K'-L-1
C, =bhs.
end for
if C>1

The sequence Cr0+Cr1rCrar Crgrers Cr(krra) is used to calculate the CRC parity bits p.,, p,1, g Pr(Ly)
according to Clause 5.1 with the generator polynomial g, (D)-
for K=K'-L to K*-1
Ck = pr(k+L—K');
end for
end if
for K=K' to K -1 - Insertion of filler bits

C, =< NULL >.

end for

end for

5.3 Channel coding

Usage of coding scheme for the different types of TrCH is shown in table 5.3-1. Usage of coding scheme for the
different control information typesis shown in table 5.3-2.

Table 5.3-1: Usage of channel coding scheme for TrCHs

TrCH Coding scheme
UL-SCH
DL-SCH LDPC

PCH

BCH Polar code

Table 5.3-2: Usage of channel coding scheme for control information

Control Information Coding scheme
DCI Polar code
Block code
ucl Polar code
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5.3.1 Polar coding

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

number of bits to encode. After encoding the bits are denoted by d,,d,,d,,...,d,_,, where N = 2" and thevalueof n is
determined by the following:

Denote by E the rate matching output sequence length as given in Clause 5.4.1;
If E<(9/8)-2("%FH) and K /E<9/16
n, =[log, E |-1;
else
n =[log,E|;
end if
R, =1/8;
n, =[log,(K /R, )1:
n=max{min{n,,n,,n__ L.}
where n_;. =5.

UE is not expected to be configured with K +n,. > E, where n,. isthe number of parity check bits defined in
Clause 5.3.1.2.

5.3.1.1 Interleaving

The bit sequence c,, ¢y, C,,C3,...,Cx 3 iSinterleaved into bit sequence ¢', ¢!, ¢, ,C5,....C',_, asfollows:

¢ =Cypr kK=01..,.K-1
where the interleaving pattern T1(k) is given by the following:
if1,=0
Mk)=k, k=01,..,.K-1
else
k=0;
for m=0to K™ -1
if 1™ (m)> K™ - K
T1(k) = 15 (m) - (K 2> — K );
k=k+1;
end if
end for
end if

where 117 (m) isgiven by Table 5.3.1.1-1 and K™ =164-.
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Table 5.3.1.1-1: Interleaving pattern 117*(m)

OEm | m (M | m [ | m | Im | m | TEM) | m | ()
0 28 67 56 122 84 68 112 33 140 38
2 29 69 57 123 85 73 113 36 141 144
4 30 70 58 126 86 78 114 44 142 39
7 31 71 59 127 87 84 115 47 143 145
9 32 72 60 129 88 90 116 64 144 40
33 76 61 132 89 92 117 74 145 146
19 34 77 62 134 90 94 118 79 146 41
20 35 81 63 138 91 96 119 85 147 147
24 36 82 64 139 92 99 120 97 148 148
25 37 83 65 140 93 102 121 100 149 149

Slo|e(~|o|o|s|wn|e (o] 3
[
N

26 38 87 66 1 94 105 122 103 150 150
11 28 39 88 67 3 95 107 123 117 151 151
12 31 40 89 68 5 96 109 124 125 152 152
13 34 41 91 69 8 97 112 125 131 153 153
14 42 42 93 70 10 98 114 126 136 154 154
15 45 43 95 71 15 99 116 127 142 155 155
16 49 44 98 72 21 100 121 128 12 156 156
17 50 45 101 73 27 101 124 129 17 157 157
18 51 46 104 74 29 102 128 130 23 158 158
19 53 47 106 75 32 103 130 131 37 159 159
20 54 48 108 76 35 104 133 132 48 160 160
21 56 49 110 77 43 105 135 133 75 161 161
22 58 50 111 78 46 106 141 134 80 162 162
23 59 51 113 79 52 107 6 135 86 163 163
24 61 52 115 80 55 108 11 136 137
25 62 53 118 81 57 109 16 137 143
26 65 54 119 82 60 110 22 138 13
27 66 55 120 83 63 111 30 139 18

5.3.1.2 Polar encoding

The Polar sequence Q[ = {Q()Nmax , Qi ,___,Q,ﬁmax_l} isgiven by Table 5.3.1.2-1, where 0< Q" < N __ —1 denotesa
bit index before Polar encoding for i =01,...,N_, —1 and N,__ =1024. The Polar sequence Q" isin ascending
order of reliability W(Q)'= )<W(Q"= )<...<W(QU , ), where W(Q" ) denotes the reliability of bit index Q" .

For any code block encoded to N bits, a same Polar sequence Q'™ = {Q(;“ Q. Q) ,,,,,Qy_l} isused. The Polar
sequence Q) isasubset of Polar sequence Q)" with all elements Q" of valueslessthan N, orderedin
ascending order of reliability W(Q)')<W(Q')<W(Q) )<...<W(Q}, ).

Denote Q" asaset of bit indicesin Polar sequence Q, and Q¥ asthe set of other bit indices in Polar sequence

QN+, where QM and Q! aregivenin Clause5.4.1.1, G.N‘ =K + N » 6?‘ =N —‘G.N ,and n,. isthe number of

parity check bits.

Denote G, =(G,)*" asthe n-th Kronecker power of matrix G,,where G, :E ﬂ :

For abitindex j with j=01,..,N -1, denote g, asthe j-throwof G and w(g, ) astherow weight of g, , where

j
w(g, ) isthe number of onesin g . Denote the set of bit indices for parity check bitsas Q. , where ‘QQC‘ =N A

number of (n ) parity check bits are placed in the (nF,C - n;,“c“) least reliable bit indicesin Q¥ . A number of

PC — nl‘glc{:n
npe other parity check bits are placed in the bit indices of minimum row weight in (’jIN , Where (’jIN denotes the

QQN ‘ - npc) most reliable bit indicesin Q' ; if there are morethan n' bit indices of the same minimum row weight
in (’jIN , the n other parity check bits are placed inthe n bit indices of the highest reliability and the minimum row

weightin QN.
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Generate u = [u, u, U, ... u,_, ] according to the following:
k=0;
if ne >0
Yo=0:y%=0,y,=0;y,=0;y,=0;
forn=0to N-1

Yi=Yor Yo=Y i=Y2s Yo= VY3 Ya= Y41 Ya= Y15

if ne Q"
if ne Qi
U, = Yor
else
U, =C;
k=k+1;
Yo=Y, @U,;
end if
else
u, =0;
end if
end for

forn=0to N-1

if ne Q"

end if
end for
end if

The output after encoding d = [d0 d, d,.. del] isobtained by d =uG,, . The encoding is performed in GF(2).
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Table 5.3.1.2-1: Polar sequence Q[ and its corresponding reliability W(QINW)

wiQ™) | Q= [wiQ™) [Q™ [wQ™) [Q™ [w@*) [Q* [wQ™) [Q* [wQ™) [Q* [wQ™) [Q* |wQ™) [Q™
0 0 128 518 256 94 384 214 512 364 640 414 768 819 896 966
1 1 129 54 257 204 385 309 513 654 641 223 769 814 897 755
2 2 130 83 258 298 386 188 514 659 642 663 770 439 898 859
3 4 131 57 259 400 387 449 515 335 643 692 771 929 899 940
4 8 132 521 260 608 388 217 516 480 644 835 772 490 900 830
5 16 133 112 261 352 389 408 517 315 645 619 773 623 901 911
6 32 134 135 262 325 390 609 518 221 646 472 774 671 902 871
7 3 135 78 263 533 391 596 519 370 647 455 775 739 903 639
8 5 136 289 264 155 392 551 520 613 648 796 776 916 904 888
9 64 137 194 265 210 393 650 521 422 649 809 777 463 905 479
10 9 138 85 266 305 394 229 522 425 650 714 778 843 906 946
11 6 139 276 267 547 395 159 523 451 651 721 779 381 907 750
12 17 140 522 268 300 396 420 524 614 652 837 780 497 908 969
13 10 141 58 269 109 397 310 525 543 653 716 781 930 909 508
14 18 142 168 270 184 398 541 526 235 654 864 782 821 910 861
15 128 143 139 271 534 399 773 527 412 655 810 783 726 911 757
16 12 144 99 272 537 400 610 528 343 656 606 784 961 912 970
17 33 145 86 273 115 401 657 529 372 657 912 785 872 913 919
18 65 146 60 274 167 402 333 530 775 658 722 786 492 914 875
19 20 147 280 275 225 403 119 531 317 659 696 787 631 915 862
20 256 148 89 276 326 404 600 532 222 660 377 788 729 916 758
21 34 149 290 277 306 405 339 533 426 661 435 789 700 917 948
22 24 150 529 278 772 406 218 534 453 662 817 790 443 918 977
23 36 151 524 279 157 407 368 535 237 663 319 791 741 919 923
24 7 152 196 280 656 408 652 536 559 664 621 792 845 920 972
25 129 153 141 281 329 409 230 537 833 665 812 793 920 921 761
26 66 154 101 282 110 410 391 538 804 666 484 794 382 922 877
27 512 155 147 283 117 411 313 539 712 667 430 795 822 923 952
28 11 156 176 284 212 412 450 540 834 668 838 796 851 924 495
29 40 157 142 285 171 413 542 541 661 669 667 797 730 925 703
30 68 158 530 286 776 414 334 542 808 670 488 798 498 926 935
31 130 159 321 287 330 415 233 543 779 671 239 799 880 927 978
32 19 160 31 288 226 416 555 544 617 672 378 800 742 928 883
33 13 161 200 289 549 417 774 545 604 673 459 801 445 929 762
34 48 162 90 290 538 418 175 546 433 674 622 802 471 930 503
35 14 163 545 291 387 419 123 547 720 675 627 803 635 931 925
36 72 164 292 292 308 420 658 548 816 676 437 804 932 932 878
37 257 165 322 293 216 421 612 549 836 677 380 805 687 933 735
38 21 166 532 294 416 422 341 550 347 678 818 806 903 934 993
39 132 167 263 295 271 423 777 551 897 679 461 807 825 935 885
40 35 168 149 296 279 424 220 552 243 680 496 808 500 936 939
41 258 169 102 297 158 425 314 553 662 681 669 809 846 937 994
42 26 170 105 298 337 426 424 554 454 682 679 810 745 938 980
43 513 171 304 299 550 427 395 555 318 683 724 811 826 939 926
44 80 172 296 300 672 428 673 556 675 684 841 812 732 940 764
45 37 173 163 301 118 429 583 557 618 685 629 813 446 941 941
46 25 174 92 302 332 430 355 558 898 686 351 814 962 942 967
47 22 175 47 303 579 431 287 559 781 687 467 815 936 943 886
48 136 176 267 304 540 432 183 560 376 688 438 816 475 944 831
49 260 177 385 305 389 433 234 561 428 689 737 817 853 945 947
50 264 178 546 306 173 434 125 562 665 690 251 818 867 946 507
51 38 179 324 307 121 435 557 563 736 691 462 819 637 947 889
52 514 180 208 308 553 436 660 564 567 692 442 820 907 948 984
53 96 181 386 309 199 437 616 565 840 693 441 821 487 949 751
54 67 182 150 310 784 438 342 566 625 694 469 822 695 950 942
55 41 183 153 311 179 439 316 567 238 695 247 823 746 951 996
56 144 184 165 312 228 440 241 568 359 696 683 824 828 952 971
57 28 185 106 313 338 441 778 569 457 697 842 825 753 953 890
58 69 186 55 314 312 442 563 570 399 698 738 826 854 954 509
59 42 187 328 315 704 443 345 571 787 699 899 827 857 955 949
60 516 188 536 316 390 444 452 572 591 700 670 828 504 956 973
61 49 189 577 317 174 445 397 573 678 701 783 829 799 957 1000
62 74 190 548 318 554 446 403 574 434 702 849 830 255 958 892
63 272 191 113 319 581 447 207 575 677 703 820 831 964 959 950
64 160 192 154 320 393 448 674 576 349 704 728 832 909 960 863
65 520 193 79 321 283 449 558 577 245 705 928 833 719 961 759
66 288 194 269 322 122 450 785 578 458 706 791 834 477 962 1008
67 528 195 108 323 448 451 432 579 666 707 367 835 915 963 510
68 192 196 578 324 353 452 357 580 620 708 901 836 638 964 979
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wiQr) | Q™ [wlQ*) [Q™ [w(@™) [Q™ [w@™) [ [wQ*) [Q" [wlQ*) [Q* [wilQ*) [Q* |wiQ™) Q™
69 544 197 224 325 561 453 187 581 363 709 630 837 748 965 953
70 70 198 166 326 203 454 236 582 127 710 685 838 944 966 763
71 44 199 519 327 63 455 664 583 191 711 844 839 869 967 974
72 131 200 552 328 340 456 624 584 782 712 633 840 491 968 954
73 81 201 195 329 394 457 587 585 407 713 711 841 699 969 879
74 50 202 270 330 527 458 780 586 436 714 253 842 754 970 981
75 73 203 641 331 582 459 705 587 626 715 691 843 858 971 982
76 15 204 523 332 556 460 126 588 571 716 824 844 478 972 927
77 320 205 275 333 181 461 242 589 465 717 902 845 968 973 995
78 133 206 580 334 295 462 565 590 681 718 686 846 383 974 765
79 52 207 291 335 285 463 398 591 246 719 740 847 910 975 956
80 23 208 59 336 232 464 346 592 707 720 850 848 815 976 887
81 134 209 169 337 124 465 456 593 350 721 375 849 976 977 985
82 384 210 560 338 205 466 358 594 599 722 444 850 870 978 997
83 76 211 114 339 182 467 405 595 668 723 470 851 917 979 986
84 137 212 277 340 643 468 303 596 790 724 483 852 727 980 943
85 82 213 156 341 562 469 569 597 460 725 415 853 493 981 891
86 56 214 87 342 286 470 244 598 249 726 485 854 873 982 998
87 27 215 197 343 585 471 595 599 682 727 905 855 701 983 766
88 97 216 116 344 299 472 189 600 573 728 795 856 931 984 511
89 39 217 170 345 354 473 566 601 411 729 473 857 756 985 988
90 259 218 61 346 211 474 676 602 803 730 634 858 860 986 1001
91 84 219 531 347 401 475 361 603 789 731 744 859 499 987 951
92 138 220 525 348 185 476 706 604 709 732 852 860 731 988 1002
93 145 221 642 349 396 477 589 605 365 733 960 861 823 989 893
94 261 222 281 350 344 478 215 606 440 734 865 862 922 990 975
95 29 223 278 351 586 479 786 607 628 735 693 863 874 991 894
96 43 224 526 352 645 480 647 608 689 736 797 864 918 992 1009
97 98 225 177 353 593 481 348 609 374 737 906 865 502 993 955
98 515 226 293 354 535 482 419 610 423 738 715 866 933 994 1004
99 88 227 388 355 240 483 406 611 466 739 807 867 743 995 1010
100 140 228 91 356 206 484 464 612 793 740 474 868 760 996 957
101 30 229 584 357 95 485 680 613 250 741 636 869 881 997 983
102 146 230 769 358 327 486 801 614 371 742 694 870 494 998 958
103 71 231 198 359 564 487 362 615 481 743 254 871 702 999 987
104 262 232 172 360 800 488 590 616 574 744 717 872 921 1000 1012
105 265 233 120 361 402 489 409 617 413 745 575 873 501 1001 999
106 161 234 201 362 356 490 570 618 603 746 913 874 876 1002 (1016
107 576 235 336 363 307 491 788 619 366 747 798 875 847 1003 767
108 45 236 62 364 301 492 597 620 468 748 811 876 992 1004 989
109 100 237 282 365 417 493 572 621 655 749 379 877 447 1005 (1003
110 640 238 143 366 213 494 219 622 900 750 697 878 733 1006 990
111 51 239 103 367 568 495 311 623 805 751 431 879 827 1007 [1005
112 148 240 178 368 832 496 708 624 615 752 607 880 934 1008 959
113 46 241 294 369 588 497 598 625 684 753 489 881 882 1009 (1011
114 75 242 93 370 186 498 601 626 710 754 866 882 937 1010 (1013
115 266 243 644 371 646 499 651 627 429 755 723 883 963 1011 895
116 273 244 202 372 404 500 421 628 794 756 486 884 747 1012 1006
117 517 245 592 373 227 501 792 629 252 757 908 885 505 1013 1014
118 104 246 323 374 896 502 802 630 373 758 718 886 855 1014 |[1017
119 162 247 392 375 594 503 611 631 605 759 813 887 924 1015 (1018
120 53 248 297 376 418 504 602 632 848 760 476 888 734 1016 991
121 193 249 770 377 302 505 410 633 690 761 856 889 829 1017 [1020
122 152 250 107 378 649 506 231 634 713 762 839 890 965 1018 (1007
123 77 251 180 379 771 507 688 635 632 763 725 891 938 1019 (1015
124 164 252 151 380 360 508 653 636 482 764 698 892 884 1020 (1019
125 768 253 209 381 539 509 248 637 806 765 914 893 506 1021 (1021
126 268 254 284 382 111 510 369 638 427 766 752 894 749 1022 1022
127 274 255 648 383 331 511 190 639 904 767 868 895 945 1023 (1023

5.3.2 Low density parity check coding

The bit sequence input for a given code block to channel coding is denoted by c,,c;,C,,Cs,...,Cx_1, Where K isthe
number of bitsto encode as defined in Clause 5.2.2. After encoding the bits are denoted by d,,d,,d,,...,d,_,» Where
N =662, for LDPC basegraph 1 and N =50z for LDPC base graph 2, and the value of z_isgivenin Clause5.2.2.
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For a code block encoded by LDPC, the following encoding procedure applies:

1) Findthesetwithindex j . in Table 5.3.2-1 which contains Z_.
2) for k=2z_to K-1
if ¢, #< NULL >
dk_zzc =C.
else
¢, =0;
d_p; =< NULL >;
end if
end for

3) Generate N +2Z_-K parity bits w= [V\ﬁ,vq,vvz,...,wNﬂchKfl]T such that H x{ C} =0, where
w

C:[CO,Cl,CZ,...,CK_lP; 0 isacolumn vector of all elements equal to 0. The encoding is performed in GF(2).

For LDPC base graph 1, amatrix of H _ has 46 rows with row indices i = 0,1,2,...,45 and 68 columns with
columnindices j =0,1,2,...,67 . For LDPC base graph 2, amatrix of H __ has 42 rows with row indices
i =01,2,...,41and 52 columns with columniindices j =0,1,2,...,51. Theelementsin H ,_ with row and

columnindices given in Table 5.3.2-2 (for LDPC base graph 1) and Table 5.3.2-3 (for LDPC base graph 2) are
of value 1, and all other elementsin H . are of value 0.

Thematrix H isobtained by replacing each element of H,, witha z_x z_ matrix, according to the following:

- Eachelement of valueOin H _ isreplaced by an all zero matrix O of size z_x Z _;

- Eachelement of value 1in H _ isreplaced by acircular permutation matrix |(|:§‘j) of size z_x z_, where [
and j aretherow and column indices of the element, and | (Pi,j) is obtained by circularly shifting the
identity matrix | of size Z_x z_ to theright R, times. The value of R, isgiven by R, ZmOd(Vi,jYZc)' The
value of vV, is given by Tables 5.3.2-2 and 5.3.2-3 according to the set index i . and LDPC base graph.

4) for k=K to N+2Z_-1

Table 5.3.2-1: Sets of LDPC lifting size Z

Set index (i ) Set of lifting sizes (Z)
{2, 4, 8, 16, 32, 64, 128, 256}
{3, 6, 12, 24, 48, 96, 192, 384}
{5, 10, 20, 40, 80, 160, 320}
{7, 14, 28, 56, 112, 224}
{9, 18, 36, 72, 144, 288}
{11, 22, 44, 88, 176, 352}
{13, 26, 52, 104, 208}
{15, 30, 60, 120, 240}

~NOO|A|WIN|FL|O
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Table 5.3.2-2: LDPC base graph 1 (H .. ) and its parity check matrices (Vi,j)

H BG \/I] H BG V|1
Row Column i Row Column i
index index Setindex LS index index Setindex 'S

I J 0 1 2 3 4 5 6 7 | J 0 1 2 3 4 5 6 7
0 250 307 73 223 211 294 0 135 1 96 2 290 120 0 348 6 138
1 69 19 15 16 198 118 0 227 10 65 210 60 131 183 15 81 220
2 226 50 103 94 188 167 0 126 15 13 63 318 130 209 108 81 182 173
3 159 369 49 91 186 330 0 134 18 75 55 184 209 68 176 53 142
5 100 181 240 74 219 207 0 84 25 179 269 51 81 64 113 46 49
6 10 216 39 10 4 165 0 83 37 0 0 0 0 0 0 0 0
9 59 317 15 0 29 243 0 53 1 64 13 69 154 270 190 88 78
10 229 288 162 205 144 250 0 225 3 49 338 140 164 13 293 198 152
11 110 109 215 216 116 1 0 205 16 11 49 57 45 43 99 332 160 84

0 12 191 17 164 21 216 339 0 128 20 51 289 115 189 54 331 122 5
13 9 357 133 215 115 201 0 75 22 154 57 300 101 0 114 182 205
15 195 215 298 14 233 53 0 135 38 0 0 0 0 0 0 0 0
16 23 106 110 70 144 347 0 217 0 7 260 257 56 153 110 91 183
18 190 242 113 141 95 304 0 220 14 164 303 147 110 137 228 184 112
19 35 180 16 198 216 167 0 90 17 16 59 81 128 200 0 247 30 106
20 239 330 189 104 73 47 0 105 17 1 358 51 63 0 116 3 219
21 31 346 32 81 261 188 0 137 21 144 375 228 4 162 190 155 129
22 1 1 1 1 1 1 0 1 39 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 1 42 130 260 199 161 47 1 183
0 2 76 303 141 179 77 22 96 12 233 163 294 110 151 286 41 215
2 239 76 294 45 162 225 11 236 18 13 8 280 291 200 0 246 167 180
3 117 73 27 151 223 96 124 136 18 155 132 141 143 241 181 68 143
4 124 288 261 46 256 338 0 221 19 147 4 295 186 144 73 148 14
5 71 144 161 119 160 268 10 128 40 0 0 0 0 0 0 0 0
7 222 331 133 157 76 112 0 92 0 60 145 64 8 0 87 12 179
8 104 331 4 133 202 302 0 172 1 73 213 181 6 0 110 6 108
9 173 178 80 87 117 50 2 56 19 7 72 344 101 103 118 147 166 159
11 220 295 129 206 109 167 16 11 8 127 242 270 198 144 258 184 138

1 12 102 342 300 93 15 253 60 189 10 224 197 41 8 0 204 191 196
14 109 217 76 79 72 334 0 95 41 0 0 0 0 0 0 0 0
15 132 99 266 9 152 242 6 85 0 151 187 301 105 265 89 6 77
16 142 354 72 118 158 257 30 153 3 186 206 162 210 81 65 12 187
17 155 114 83 194 147 133 0 87 20 9 217 264 40 121 90 155 15 203
19 255 331 260 31 156 9 168 163 11 47 341 130 214 144 244 5 167
21 28 112 301 187 119 302 31 216 22 160 59 10 183 228 30 30 130
22 0 0 0 0 0 0 105 0 42 0 0 0 0 0 0 0 0
23 0 0 0 0 0 0 0 0 1 249 205 79 192 64 162 6 197
24 0 0 0 0 0 0 0 0 5 121 102 175 131 46 264 86 122
0 106 205 68 207 258 226 132 189 21 16 109 328 132 220 266 346 96 215
1 111 250 7 203 167 35 37 4 20 131 213 283 50 9 143 42 65
2 185 328 80 31 220 213 21 225 21 171 97 103 106 18 109 199 216
4 63 332 280 176 133 302 180 151 43 0 0 0 0 0 0 0 0
5 117 256 38 180 243 111 4 236 0 64 30 177 53 72 280 44 25
6 93 161 227 186 202 265 149 117 12 142 11 20 0 189 157 58 47
7 229 267 202 95 218 128 48 179 22 13 188 233 55 3 72 236 130 126
8 177 160 200 153 63 237 38 92 17 158 22 316 148 257 113 131 178
9 95 63 71 177 0 294 122 24 44 0 0 0 0 0 0 0 0

2 10 39 129 106 70 3 127 195 68 1 156 24 249 88 180 18 45 185
13 142 200 295 77 74 110 155 6 2 147 89 50 203 0 6 18 127
14 225 88 283 214 229 286 28 101 23 10 170 61 133 168 0 181 132 117
15 225 53 301 77 0 125 85 33 18 152 27 105 122 165 304 100 199
17 245 131 184 198 216 131 47 96 45 0 0 0 0 0 0 0 0
18 205 240 246 117 269 163 179 125 0 112 298 289 49 236 38 9 32
19 251 205 230 223 200 210 42 67 3 86 158 280 157 199 170 125 178
20 117 13 276 90 234 7 66 230 24 4 236 235 110 64 0 249 191 2
24 0 0 0 0 0 0 0 0 11 116 339 187 193 266 288 28 156
25 0 0 0 0 0 0 0 0 22 222 234 281 124 0 194 6 58
0 121 276 220 201 187 97 4 128 46 0 0 0 0 0 0 0 0
1 89 87 208 18 145 94 6 23 1 23 72 172 1 205 279 4 27
3 84 0 30 165 166 49 33 162 6 136 17 295 166 0 255 74 141
4 20 275 197 5 108 279 113 220 25 7 116 383 96 65 0 111 16 11
6 150 199 61 45 82 139 49 43 14 182 312 46 81 183 54 28 181
7 131 153 175 142 132 166 21 186 47 0 0 0 0 0 0 0 0
8 243 56 79 16 197 91 6 96 0 195 71 270 107 0 325 21 163
10 136 132 281 34 41 106 151 1 2 243 81 110 176 0 326 142 131
11 86 305 303 155 162 246 83 216 26 4 215 76 318 212 0 226 192 169

3 12 246 231 253 213 57 345 154 22 15 61 136 67 127 277 99 197 98
13 219 341 164 147 36 269 87 24 48 0 0 0 0 0 0 0 0
14 211 212 53 69 115 185 5 167 1 25 194 210 208 45 91 98 165
16 240 304 44 96 242 249 92 200 27 6 104 194 29 141 36 326 140 232
17 76 300 28 74 165 215 173 32 8 194 101 304 174 72 268 22 9
18 244 271 77 99 0 143 120 235 49 0 0 0 0 0 0 0 0
20 144 39 319 30 113 121 2 172 0 128 222 11 146 275 102 4 32
21 12 357 68 158 108 121 142 219 4 165 19 293 153 0 1 1 43
22 1 1 1 1 1 1 0 1 28 19 181 244 50 217 155 40 40 200
25 0 0 0 0 0 0 0 0 21 63 274 234 114 62 167 93 205
0 157 332 233 170 246 42 24 64 50 0 0 0 0 0 0 0 0

4 1 102 181 205 10 235 256 204 211 29 1 86 252 27 150 0 273 92 232
26 0 0 0 0 0 0 0 0 14 236 5 308 11 180 104 136 32
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Hgo Vi Has Vi
Row | Column i Row | Column i
index index Setindex LS index index Setindex LS
| J 0 1 2 3 4 5 6 7 | J 0 1 2 3 4 5 6 7
0 205 195 83 164 261 219 185 2 18 84 147 117 53 0 243 106 118
1 236 14 292 59 181 130 100 171 25 6 78 29 68 42 107 6 103
3 194 115 50 86 72 251 24 47 51 0 0 0 0 0 0 0 0
5 12 231 166 318 80 283 322 65 143 0 216 159 91 34 0 171 2 170
16 28 241 201 182 254 295 207 210 10 73 229 23 130 90 16 88 199
21 123 51 267 130 79 258 161 180 30 13 120 260 105 210 252 95 112 26
22 115 157 279 153 144 283 72 180 24 9 90 135 123 173 212 20 105
27 0 0 0 0 0 0 0 0 52 0 0 0 0 0 0 0 0
0 183 278 289 158 80 294 6 199 1 95 100 222 175 144 101 4 73
6 22 257 21 119 144 73 27 22 7 177 215 308 49 144 297 49 149
10 28 1 293 113 169 330 163 23 31 22 172 258 66 177 166 279 125 175
11 67 351 13 21 90 99 50 100 25 61 256 162 128 19 222 194 108
6 13 244 92 232 63 59 172 48 92 53 0 0 0 0 0 0 0 0
17 11 253 302 51 177 150 24 207 0 221 102 210 192 0 351 6 103
18 157 18 138 136 151 284 38 52 12 112 201 22 209 211 265 126 110
20 211 225 235 116 108 305 91 13 32 14 199 175 271 58 36 338 63 151
28 0 0 0 0 0 0 0 0 24 121 287 217 30 162 83 20 211
0 220 9 12 17 169 3 145 77 54 0 0 0 0 0 0 0 0
1 44 62 88 76 189 103 88 146 1 2 323 170 114 0 56 10 199
4 159 316 207 104 154 224 112 209 2 187 8 20 49 0 304 30 132
7 7 31 333 50 100 184 297 153 32 33 11 41 361 140 161 76 141 6 172
8 167 290 25 150 104 215 159 166 21 211 105 33 137 18 101 92 65
14 104 114 76 158 164 39 76 18 55 0 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0 0 0 127 230 187 82 197 60 4 161
0 112 307 295 33 54 348 172 181 7 167 148 296 186 0 320 153 237
1 4 179 133 95 0 75 2 105 34 15 164 202 5 68 108 112 197 142
3 7 165 130 4 252 22 131 141 17 159 312 44 150 0 54 155 180
12 211 18 231 217 41 312 141 223 56 0 0 0 0 0 0 0 0
8 16 102 39 296 204 98 224 96 177 1 161 320 207 192 199 100 4 231
19 164 224 110 39 46 17 99 145 6 197 335 158 173 278 210 45 174
21 109 368 269 58 15 59 101 199 35 12 207 2 55 26 0 195 168 145
22 241 67 245 44 230 314 35 153 22 103 266 285 187 205 268 185 100
24 90 170 154 201 54 244 116 38 57 0 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0 0 0 37 210 259 222 216 135 6 11
0 103 366 189 9 162 156 6 169 14 105 313 179 157 16 15 200 207
1 182 232 244 37 159 88 10 12 36 15 51 297 178 0 0 35 177 42
10 109 321 36 213 93 293 145 206 18 120 21 160 6 0 188 43 100
11 21 133 286 105 134 111 53 221 58 0 0 0 0 0 0 0 0
9 13 142 57 151 89 45 92 201 17 1 198 269 298 81 72 319 82 59
17 14 303 267 185 132 152 4 212 37 13 220 82 15 195 144 236 2 204
18 61 63 135 109 76 23 164 92 23 122 115 115 138 0 85 135 161
20 216 82 209 218 209 337 173 205 59 0 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0 0 0 167 185 151 123 190 164 91 121
1 98 101 14 82 178 175 126 116 9 151 177 179 90 0 196 64 90
2 149 339 80 165 1 253 77 151 38 10 157 289 64 73 0 209 198 26
4 167 274 211 174 28 27 156 70 12 163 214 181 10 0 246 100 140
10 7 160 111 75 19 267 231 16 230 60 0 0 0 0 0 0 0 0
8 49 383 161 194 234 49 12 115 1 173 258 102 12 153 236 4 115
14 58 354 311 103 201 267 70 84 3 139 93 77 77 0 264 28 188
32 0 0 0 0 0 0 0 0 39 7 149 346 192 49 165 37 109 168
0 77 48 16 52 55 25 184 45 19 0 297 208 114 117 272 188 52
1 41 102 147 11 23 322 194 115 61 0 0 0 0 0 0 0 0
12 83 8 290 2 274 200 123 134 0 157 175 32 67 216 304 10 4
1 16 182 47 289 35 181 351 16 1 40 8 137 37 80 45 144 237 84 103
21 78 188 177 32 273 166 104 152 17 149 312 197 96 2 135 12 30
22 252 334 43 84 39 338 109 165 62 0 0 0 0 0 0 0 0
23 22 115 280 201 26 192 124 107 1 167 52 154 23 0 123 2 53
33 0 0 0 0 0 0 0 0 3 173 314 47 215 0 77 75 189
0 160 77 229 142 225 123 6 186 41 9 139 139 124 60 0 25 142 215
1 42 186 235 175 162 217 20 215 18 151 288 207 167 183 272 128 24
10 21 174 169 136 244 142 203 124 63 0 0 0 0 0 0 0 0
12 11 32 232 48 3 151 110 153 180 0 149 113 226 114 27 288 163 222
13 234 50 105 28 238 176 104 98 42 4 157 14 65 91 0 83 10 170
18 7 74 52 182 243 76 207 80 24 137 218 126 78 35 17 162 71
34 0 0 0 0 0 0 0 0 64 0 0 0 0 0 0 0 0
0 177 313 39 81 231 311 52 220 1 151 113 228 206 52 210 1 22
3 248 177 302 56 0 251 147 185 16 163 132 69 22 243 3 163 127
13 7 151 266 303 72 216 265 1 154 43 18 173 114 176 134 0 53 99 49
20 185 115 160 217 47 94 16 178 25 139 168 102 161 270 167 98 125
23 62 370 37 78 36 81 46 150 65 0 0 0 0 0 0 0 0
35 0 0 0 0 0 0 0 0 0 139 80 234 84 18 79 4 191
0 206 142 78 14 0 22 1 124 7 157 78 227 4 0 244 6 211
12 55 248 299 175 186 322 202 144 44 9 163 163 259 9 0 293 142 187
15 206 137 54 211 253 277 118 182 22 173 274 260 12 57 272 3 148
14 16 127 89 61 191 16 156 130 95 66 0 0 0 0 0 0 0 0
17 16 347 179 51 0 66 1 72 1 149 135 101 184 168 82 181 177
21 229 12 258 43 79 78 2 76 45 6 151 149 228 121 0 67 45 114
36 0 0 0 0 0 0 0 0 10 167 15 126 29 144 235 153 93
15 0 40 241 229 90 170 176 173 39 67 0 0 0 0 0 0 0 0
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Table 5.3.2-3: LDPC base graph 2 (H .. ) and its parity check matrices (Vi,j)

H BG \/Ij H BG V|1
Row |Column f H Row |Column f H
index | index Setindex ILS index | index Sl fele: ILs
| ] 0 1 2 3 4 5 6 7 | J 0 1 2 3 4 5 6 7
0 9 174 | O 72 3 |156 [143 |145 16 26 0 0 0 0 0 0 0 0
1 117 | 97 0 110 |26 [143 |19 |131 1 254 (158 0 48 120 (134 |57 |196
2 204 (166 | O 23 [53 |14 |176 |71 5 124 |23 |24 |132 |43 |23 |201 |173
0 3 26 | 66 0 [181 |35 3 165 |21 17 11 114 | 9 [109 |206 |65 |62 |142 [195
6 189 | 71 0 95 [115 |40 [196 |23 12 64 6 18 2 42 163 |35 |218
9 205 (172 | O 8 127 (123 |13 (112 27 0 0 0 0 0 0 0 0
10 0 0 0 1 0 0 0 1 0 220 (186 | O 68 [17 173 [129 (128
11 0 0 0 0 0 0 0 0 18 6 194 | 6 18 |16 106 |31 |203 |211
0 167 |27 [137 |53 |19 [17 |18 (142 7 50 [46 |86 [156 |142 |22 |140 |210
3 166 |36 [124 |156 |94 |65 |27 (174 28 0 0 0 0 0 0 0 0
4 253 |48 0 [115 |104 |63 3 [183 0 87 |58 0 35 [79 |13 [110 |39
5] 125 | 92 0 |156 |66 1 [102 | 27 19 1 20 |42 |158 [138 |28 [135 [124 |84
1 6 226 (31 |88 (115 |84 |55 |[185 |96 10 185 |156 [154 |86 |41 (145 |52 |88
7 156 |187 | O |200 |98 [37 |17 [23 29 0 0 0 0 0 0 0 0
8 224 [185 | O 29 [69 |171 |14 9 1 26 |76 0 6 2 128 [196 |117
9 252 | 3 55 |31 |50 (133 |180 [167 20 4 105 | 61 [148 |20 |103 |52 |35 |227
11 0 0 0 0 0 0 0 0 11 29 (153 |104 (141 |78 |173 |114 | 6
12 0 0 0 0 0 0 0 0 30 0 0 0 0 0 0 0 0
0 8l [25 |20 (152 |95 |98 126 |74 0 76 [157 | O 80 [91 |156 |10 (238
1 114 114 |94 |131 |106 (168 |163 | 31 21 8 42 175 |17 |43 75 |166 122 |13
3 44 1117 [99 |46 |92 |107 |47 3 13 210 [67 |33 [81 |81 [40 |23 |11
2 4 52 (110 | 9 (191 |110 |82 183 |53 31 0 0 0 0 0 0 0 0
8 240 (114 108 [91 |111 [142 |132 |155 1 222 | 20 0 49 |54 [18 |202 |195
10 1 1 1 0 1 1 1 0 22 2 63 |52 4 1 [132 |163 [126 |44
12 0 0 0 0 0 0 0 0 32 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 23 (106 | O (156 |68 [110 |52 5
1 8 [136 [38 |185 (120 |53 |36 |239 23 3 235 [86 |75 [54 |115 (132 [170 |94
2 58 [175 |15 6 121 174 |48 |171 5 238 [ 95 |158 (134 |56 [150 |13 |111
4 158 113 [102 |36 |22 (174 |18 [95 33 0 0 0 0 0 0 0 0
5] 104 | 72 (146 |124 | 4 127 |111 |110 1 46 182 0 153 |30 |113 (113 |81
3 6 209 (123 |12 (124 |73 |17 |203 |159 2 2 139 |153 |69 |88 |42 (108 |161 |19
7 54 |118 |57 (110 |49 [89 3 (199 9 8 64 [87 |63 |101 [61 |88 [130
8 18 |28 |53 [156 |128 |17 191 |43 34 0 0 0 0 0 0 0 0
9 128 |186 |46 |133 |79 (105 |160 |75 0 228 | 45 0 |211 (128 |72 [197 |66
10 0 0 0 1 0 0 0 1 25 5 156 |21 |65 |94 |63 [136 |194 |95
13 0 0 0 0 0 0 0 0 35 0 0 0 0 0 0 0 0
0 179 | 72 0O [200 [42 |86 [43 |29 2 29 |67 0 90 [142 |36 [164 (146
4 1 214 |74 136 [16 |24 |67 |27 |140 7 143 137 [100 | 6 28 |38 |172 |66
11 71 |29 |157 (101 |51 |83 117 |180 26 12 160 |55 |13 |221 |100 |53 |49 |[190
14 0 0 0 0 0 0 0 0 13 122 | 85 7 6 [133 |145 |161 |86
0 231 |10 0O [185 |40 |79 (136 |121 36 0 0 0 0 0 0 0 0
1 41 |44 |[131 |138 (140 |84 |49 |41 0 8 103 0 27 13 |42 ]168 |64
5 5] 194 121 |142 |170 |84 |35 |36 (169 27 6 151 |50 |32 |118 |10 (104 |193 |181
7 159 |80 [141 |219 |137 (103 |132 | 88 37 0 0 0 0 0 0 0 0
11 103 |48 |64 193 |71 |60 |62 (207 1 98 |70 0 [216 |106 |64 |14 7
15 0 0 0 0 0 0 0 0 28 2 101 111 [126 |212 |77 |24 |186 |144
0 155 129 0 123 |109 | 47 7 137 5 135 |168 [110 |193 |43 |149 |46 16
5 228 [ 92 124 [55 |87 (154 |34 |72 38 0 0 0 0 0 0 0 0
6 7 45 100 [99 |31 (107 |10 (198 |172 0 18 (110 | O (108 |133 [139 |50 |25
9 28 |49 |45 [222 |133 |155 |168 |124 29 4 28 17 |154 |61 25 |[161 |27 57
11 158 184 [148 |209 [139 [29 |12 |56 39 0 0 0 0 0 0 0 0
16 0 0 0 0 0 0 0 0 2 71 [120 | O (106 |87 |84 |70 |37
1 129 | 80 0 [103 [97 |48 [163 | 86 5 240 (154 |35 [44 |56 (173 |17 |139
5 147 1186 |45 |13 |135 (125 |78 (186 30 7 9 52 |51 |185 104 [93 |50 |[221
7 7 140 |16 [148 |105 | 35 24 (143 | 87 9 84 |56 |134 (176 |70 29 6 17
11 3 102 [ 96 |150 (108 |47 |107 172 40 0 0 0 0 0 0 0 0
13 116 |143 |78 |181 |65 |55 |58 (154 1 106 | 3 0 [147 |80 [117 (115 |201
17 0 0 0 0 0 0 0 0 31 13 1 (170 |20 (182 |139 [148 |189 |46
0 142 1118 | 0 |147 |70 |53 |101 (176 41 0 0 0 0 0 0 0 0
8 1 94 |70 |65 [43 |69 |31 [177 |169 0 242 | 84 0 [108 |32 |116 (110 |179
12 230 (152 |87 (152 |88 [161 |22 |225 32 5 44 8 20 |21 |89 [73 0 14
18 0 0 0 0 0 0 0 0 12 166 |17 [122 |110 |71 (142 |163 |116
1 203 | 28 0 2 97 |[104 |186 (167 42 0 0 0 0 0 0 0 0
8 205 (132 |97 [30 |40 |[142 |27 |238 2 132 |165 | O 71 [135 |105 [163 |46
9 10 61 (185 |51 (184 |24 |99 |[205 |48 33 7 164 |179 |88 |12 6 137 (173 | 2
11 247 (178 |85 [83 |49 [64 |81 |68 10 235 (124 |13 (109 | 2 29 [179 (106
19 0 0 0 0 0 0 0 0 43 0 0 0 0 0 0 0 0
0 11 59 0 174 |46 [111 |125 |38 0 147 173 0 29 37 11 |197 |184
1 185 |104 [17 |150 |41 25 60 (217 34 12 85 [177 |19 (201 |25 |41 191 |135
10 6 0 22 [156 | 8 101 (174 |177 (208 13 36 |12 [78 |69 (114 |162 [193 (141
7 117 |52 |20 |56 |96 [23 |51 (232 44 0 0 0 0 0 0 0 0
20 0 0 0 0 0 0 0 0 1 57 |77 0 91 [60 |126 [157 |85
0 11 | 32 0 99 [28 |91 |39 |178 35 5 40 [184 [157 |165 [137 |152 |167 (225
7 236 | 92 7 1138 [30 |175 [29 |214 11 63 |18 6 55 [93 |172 |181 (175
11 9 210 (174 | 4 (110 |116 |24 |35 |168 45 0 0 0 0 0 0 0 0
13 56 (154 | 2 99 [64 (141 | 8 51 36 0 140 | 25 0 1 [121 | 73 [197 (178
21 0 0 0 0 0 0 0 0 2 38 [151 |63 [175 |129 |154 |167 |112
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Hgo Vi Has Vi

Row |Column ; P Row |Column f A/

index | index Setindex Is index | index Setindex Is

| J 0 1 2 3 4 5 6 7 | J 0 1 2 3 4 5 6 7
1 63 |39 0 46 |33 (122 |18 (124 7 154 170 |82 |83 |26 [129 |179 |106

12 3 111 | 93 |113 |217 |122 |11 |155 (122 46 0 0 0 0 0 0 0 0
11 14 |11 |48 (109 |131 | 4 49 |72 10 219 |37 0 40 |97 (167 |181 |154
22 0 0 0 0 0 0 0 0 37 13 151 |31 (144 |12 |56 |38 |193 |114
0 83 |49 0 37 [76 |29 [32 |48 47 0 0 0 0 0 0 0 0
1 2 125 |112 |113 |37 91 53 57 1 31 84 0 37 1 112 |157 | 42

13 8 38 |35 [102 |143 (62 |27 |95 |167 38 5 66 (151 |93 (97 |70 7 173 [41
13 222 (166 |26 (140 |47 [127 |186 |219 11 38 [190 |19 |46 1 19 |191 |105
23 0 0 0 0 0 0 0 0 48 0 0 0 0 0 0 0 0
1 115 | 19 0 36 [143 |11 |91 |82 0 239 |93 0 [106 [119 [109 (181 |167
6 145 118 [138 | 95 51 |145 |20 |232 39 7 172 132 |24 |181 | 32 6 157 | 45

14 11 3 21 [57 |40 [130 | 8 52 (204 12 34 |57 (138 |154 (142 |105 [173 (189
13 232 (163 |27 (116 |97 [166 |109 |162 49 0 0 0 0 0 0 0 0
24 0 0 0 0 0 0 0 0 2 0 [103 | O 98 6 [160 [193 |78
0 51 |68 0 [116 (139 |137 [174 | 38 40 10 75 [107 |36 [35 |73 |[156 |163 |67

15 10 175 |63 |73 |200 |96 (103 |108 (217 13 120 |163 [143 |36 |102 |82 |179 [180
11 213 (81 |99 (110 |128 |40 |102 |157 50 0 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0 0 1 129 |147 | 0 |120 |48 [132 |191 |53
1 203 | 87 0 75 [48 |78 [125 |170 a1 5 229 | 7 2 101 |47 6 [197 [215

16 9 142 1177 |79 |158 | 9 (158 |31 |23 11 118 |60 [55 |81 |19 8 167 |230
11 8 135 (111 |134 (28 |17 |54 |175 51 0 0 0 0 0 0 0 0
12 242 |64 143 |97 8 [165 [176 |202

5.3.3 Channel coding of small block lengths

The bit sequence input for a given code block to channel coding is denoted by c,,c;,C,,Cs,...,Cx_1, Where K isthe

number of bitsto encode. After encoding the bits are denoted by d,d,,d,,...,d,, ;-

5.3.3.1 Encoding of 1-bit information

For K =1, the code block is encoded according to Table 5.3.3.1-1, where N = Q,, and Q,, isthe modulation order for
the code block.

Table 5.3.3.1-1: Encoding of 1-bit information

Q, Encoded bits d,,d,,d,,...,d, ,
1 [Co]

2 [co V]

4 [Co y X X]

6 [Co Yy XX XX]

8 [Co Yy XX XXXX]

The"x" and"y" in Table 5.3.3.1-1 are placeholders for Clauses 6.3.1.1, 6.3.2.5.1, 6.3.2.6.1 of [4, TS 38.211] to
scramble the information bits in away that maximizes the Euclidean distance of the modulation symbols carrying the
information bits.

5.3.3.2 Encoding of 2-bit information

For K = 2, the code block is encoded according to Table 5.3.3.2-1, where ¢, = (¢, +¢,)mod2, N =3Q,,, ad Q,, isthe
modulation order for the code block.
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Table 5.3.3.2-1: Encoding of 2-bit information

Q, Encoded bits d,,d,,d,,...,dy ,

1 (&6 G

2 [6CC G GC)

4 [y G X X €, G X XG G, X X]

6 [CHC XXXX C,CuX XXX C C, XXXX]

8 [CoC X XXXXX CCyXXXXXX CCXXXXXX]

The"Xx" in Table 5.3.3.2-1 are placehol ders for Clause 6.3.1.1 of [4, TS 38.211] to scramble the information bitsin a
way that maximizes the Euclidean distance of the modulation symbols carrying the information bits.

5.3.3.3 Encoding of other small block lengths

K-1
For 3< K <11, the code block is encoded by d, =(ch.|\/|i kJmodz,where i=0,1,---,N-1, N=32,and M
k=0
represents the basis sequences as defined in Table 5.3.3.3-1.

Table 5.3.3.3-1: Basis sequences for (32, K) code

=z
E<
<

i1 | Mi2
0

i3 |Mia |[Mis [Mie |Miz |Mig | Mio | Mi1o
0

i0

[EnY

OO NO|A|R|W|IN|FP|O|—

[HRY R U [ JEEY [ERY) Y ERN) [RRG JHRY FERY JEEN A0 [SEY [H0) JERY [ERY ERY JER) [ JEEY [ER) JERQ FERY R JERY IR JEY R0 RN RN AN
o|lr|o|lo|r|o|r|k|r|lolr|lolo|r|o|lkr|k|lo|r|lo|r|lo|lo|r|lo|lok |~ |o|o|-|-
olR|k|kr|k|lr|lok|r|lo|lo|r|lo|lolo|r|o|lo|lo|o|kr k| |o|lo||o|k ko

ok |r|lo|k|r|lolrk|o|lo|r|lo|lo|r|r|o|lojo|rk|k ook |k|o|lo|k |k koo
o|r|r|rk|lo|lo|lo|r|k|r|o|lolo|r|k|k k|~ |lo|lo|lolo|k|k|k|ik|k|lolololo|o
I N N N Y (== == = e N R R R R R R == == =] = =] l=]=)
o|lr|k|rk|lolo|r|r|lolo|lo|k|kr|k|lo|r|irk|loo|lo|k |k |k|lo|lok|r|lo|lo|-|o|lo
ok |r|lo|r|o|r|r|o|r|o|lolo|r|o|lo|kr|rk|k|k ok |o|k|k|ok|~|lololo|o
ok |k |k|k|r|lo|k|k|~|lo|lolo|o|r|o|lo|o|o|k|r|o|lo|o|k|k|k|o|lk koo
o|lr|o|lo|r|r|lolkr|r|lo|lr|lo|lo|lolo|r|k|o|k kol |k ik|lo|k|lo|lo|o|k |-

o|r|o|lo|o|o|kr|ojk|k|k|k|lololo|o|kr|k|k|kr|krkrk|Rr|k Rk |k |k
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54 Rate matching

54.1 Rate matching for Polar code

The rate matching for Polar code is defined per coded block and consists of sub-block interleaving, bit collection, and
bit interleaving. The input bit sequence to rate matching is d,,d,, d,,...,d,_,- The output bit sequence after rate matching

isdenoted as f,, f,, f,,..., f,-

541.1 Sub-block interleaving

The bitsinput to the sub-block interleaver are the coded bits d,,d,,d,,...,d,_,- The coded bits d,d,,d,,...,d,_, &€
divided into 32 sub-blocks. The bits output from the sub-block interleaver aredenoted as y, .y, v,...., y,_, » g€nerated as
follows:

forn=0to N-1
i=[32n/N];
J(n)=P(i)x(N/32)+mod(n,N/32);
Yo =y

end for

where the sub-block interleaver pattern P(i) is given by Table 5.4.1.1-1.

Table 5.4.1.1-1: Sub-block interleaver pattern P(i)

i | Pi) | i | PG) | Pi) | i Pi) | i Pi) | i Pi) | i Pi) | i P(i)
0 0 4 3 8 8 12 10 16 12 20 14 24 24 28 27
1 1 5 5 9 16 |13 | 18 |17 | 20 |21 | 22 |25 | 25 |29 | 29
2 2 6 6 10 9 14 11 18 13 22 15 26 26 30 30
3 4 7 7 11 | 17 |15 | 19 |19 | 21 |23 | 23 |27 | 28 |31 | 31

The setsof bitindices Q¥ and Q) are determined as follows, where K, n.. , and Q)" are defined in Clause 5.3.1
Qfimp =2
if E<N
if K/E<7/16 -- puncturing
forn=0to N-E-1
Qfim = Qf .y U{I(N)1
end for
if E23N/4
Qe = Qi UT0L... [3N/4-E/2]-1};
else
Qo = Qi UfOL... [ON/16 - E/4]-1};
end if

else -- shortening
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forn=E to N-1
Qfimp = Qe ULI(M)}
end for
end if
end if
Qlip =Q0 \Qf
Q)" comprises (K + n, ) most reliable bit indicesin QY ;

Qr =Qp "\ Q"

541.2 Bit selection

The bit sequence after the sub-block interleaver y, vy, ....,y,_, from Clause 5.4.1.1 iswritten into a circular buffer of
length N .

Denoting by E the rate matching output sequence length, the bit selection output bit sequence e, , k=012,...,.E-1, iS
generated as follows:

if ExN --repetition

for k=0to E-1

€& = Ymod.N) »
end for
else
if K/E<7/16 -- puncturing

for k=0to E-1

€& = Ykin-k:
end for
else -- shortening

for k=0to E-1

€& = Yk:
end for
end if
end if
54.1.3 Interleaving of coded bits
The bit sequence ¢, ¢, e,,..., €., iSinterleaved into bit sequence f, f,, f,,..., f.,, asfollows:

If IBIL =1

Denote T asthe smallest integer suchthat T(T +1)/2> E;
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k=0;
fori=0toT-1
for j=0toT—-1-i
if k<E
vV, =€,
else

Vv, ; =< NULL >;

i
end if
k=k+1;
end for
end for
k=0;
for j=0to T-1
fori=0toT-1—j

if V,; #< NULL >

fe=vi;s
k=k+1
end if
end for
end for
else

fori=0to E-1
fi=e;
end for
end if

Thevalueof E isno larger than 8192.

5.4.2 Rate matching for LDPC code

The rate matching for LDPC code is defined per coded block and consists of bit selection and bit interleaving. The input
bit sequence to rate matching is d,,d,,d,,...,d,_,- The output bit sequence after rate matching is denoted as

for £y, Fprones oy

5421 Bit selection

The bit sequence after encoding d,,d,,d,,...,d,_, from Clause 5.3.2 iswritten into acircular buffer of length N, for
the r -th coded block, where N isdefined in Clause 5.3.2.
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For the r -th code block, let N, =N if | ., =0and N, = min(N, N, « ) otherwise, where N :LTBSLBRMJ
cl c r ref
C- RLBRM
R gay = 213, TBS gry IS determined according to Clause 6.1.4.2in[6, TS 38.214] for UL-SCH and Clause 5.1.3.2in
[6, TS 38.214] for DL-SCH/PCH, assuming the following:

For one TB for DL-SCH with PDSCH scheduled by DCI format 4 0/4_1/4 2:
- if the PDSCH is scheduled by DCI format 4_1/4 2:
- maximum number of layersis given by X, where:

- if the higher layer parameter maxMIMO-Layers of pdsch-ConfigMulticast is configured, X is given by
that parameter;

- otherwise, X equalsto 1;

- if the higher layer parameter mcs-Table given by a pdsch-ConfigMulticast or by pdsch-ConfigMTCH for at
least one common frequency resource (CFR) is set to 'gam256', maximum modulation order Q,,, = 8 is
assumed for DL-SCH; otherwise a maximum modulation order Q,,, = 6 isassumed for DL-SCH;

- if the PDSCH is scheduled by DCI format 4_0:
- maximum number of layersis 1,

- if the higher layer parameter mcs-Table given by a pdsch-ConfigMCCH is set to ‘qgam256', maximum
modulation order Q,,, = 8 isassumed for DL-SCH; otherwise a maximum modulation order Q,,, = 6 is
assumed for DL-SCH,;

- if the higher layer parameter mcs-Table given by a pdsch-ConfigMTCH is set to 'qgam256', maximum
modulation order Q,,, = 8 isassumed for DL-SCH; otherwise a maximum modulation order Q,,, = 6 is
assumed for DL-SCH,;

- nPRB = nPRB'LBRM ISgIVGn by Tab|e5.4.2.1'1, Where the Va|U€ Of nPRB‘LBRM fOF DL'SCH |S determlnaj
according to the size of the associated CFR if configured to the UE;

- maximum coding rate of 948/1024;
- NRE = 156'nPRB;
- Cisthe number of code blocks of the transport block determined according to Clause 5.2.2.

For one TB for UL-SCH, or for one TB for DL-SCH/PCH except for DL-SCH with PDSCH scheduled by DCI format
4 0/4_1/4 2

- maximum number of layers for one TB for UL-SCH is given by the minimum of X and 4, where:

- if the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is
configured and if neither the higher layer parameter multipanel SchemeSFN nor the higher layer parameter
multipanel SchemeSDM is configured, X is given by that parameter;

- elsaf the higher layer parameter maxMIMO-Layers of PUSCH-ServingCell Config of the serving cell is
configured and if the higher layer parameter multipanel SchemeSFN is configured, X is given by
max{ maxMIMO-Layers, maxMIMO-Layersfor SFN} ;

- elsaf the higher layer parameter maxMIMO-Layers of PUSCH-ServingCell Config of the serving cell is
configured and if the higher layer parameter multipanel SchemeSDM is configured, X is given by
max{ maxMIMO-Layers, 2* maxMIMO-LayersforSDM} ;

- elseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if neither the
higher layer parameter multipanel SchemeSFN nor the higher layer parameter multipanel SchemeSDM is
configured, X is given by the maximum value of maxRank across all BWPs of the serving cell;

- esaif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if the higher
layer parameter multipanel SchemeSFN is configured, X is given by max{ maxRank, maxRankSfn} acrossall
BWPs of the serving cell;
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- eseif the higher layer parameter maxRank of pusch-Config of the serving cell is configured and if the higher
layer parameter multipanel SchemeSDM is configured, X is given by max{ maxRank, 2* maxRankSdm} across
all BWPs of the serving cell;

- otherwise, X isgiven by the maximum number of layers for PUSCH supported by the UE for the serving
cell;

maximum number of layers for one TB for DL-SCH/PCH is given by the minimum of X and 4, where:

- if the higher layer parameter maxMIMO-Layers of PDSCH-ServingCellConfig of the serving cell is
configured, X is given by that parameter;

- otherwise, X isgiven by the maximum number of layers for PDSCH supported by the UE for the serving
cell;

if the higher layer parameter mcs-Table-r17 or mes-TableDCI-1-2-r17 given by a pdsch-Config for at least one
DL BWP of the serving cell is set to 'gam1024', maximum modulation order Q,, = 10 isassumed for DL-SCH,
elseif the higher layer parameter mcs-Table or mcs-TableDCI-1-2 given by a pdsch-Config for at least one DL
BWHP of the serving cell is set to ‘gam256', maximum modulation order Q_ =8 isassumed for DL-SCH;

otherwise a maximum modulation order Q,, = 6 isassumed for DL-SCH;

if the higher layer parameter mcs-Table or mes-TableTransformPrecoder or mcs-TableDCI-0-2 or mcs-
TableTransformPrecoder DCI-0-2 given by a pusch-Config or the higher layer parameter mcs-Table or
mcs-TableTransformPrecoder given by configuredGrantConfig for at least one UL BWP of the serving cell
is set to 'gam256', maximum modulation order Q, =8 is assumed for UL-SCH; otherwise a maximum

modulation order Q,, = 6 isassumed for UL-SCH;
maximum coding rate of 948/1024;

Nprg = Nprg grv 1S Tiven by Table 5.4.2.1-1, where the value of Npgg | gry for DL-SCH is determined

according to theinitial downlink bandwidth part if there is no other downlink bandwidth part configured to the
UE;

Nee 2156'nPRB;

C isthe number of code blocks of the transport block determined according to Clause 5.2.2.

Table 5.4.2.1-1: Value of Npgg | ey

Maximum number of PRBs across all configured DL BWPs and UL BWPs of a carrier
for DL-SCH and UL-SCH, respectively,
) or i . Npre,LeRM
Maximum number of PRBs across all CFRs of a carrier for DL-SCH with PDSCH
scheduled by DCI format 4_0/4_1/4 2

Less than 33 32
33 to 66 66

67 to 107 107
108 to 135 135
136 to 162 162
163 to 217 217
Larger than 217 273

Denoting by E, the rate matching output sequence length for the I -th coded block, where the value of g is
determined as follows:

Set j=0

forr=0to C-1
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if the r -th coded block is not scheduled for transmission as indicated by CBGTI according to Clause 5.1.7.2 for
DL-SCH and 6.1.5.2 for UL-SCH in [6, TS 38.214]:

E, =0;

else

if j<C-modG/(N, -Q,),C)-1

Er :NL Qm\‘GJ’

N, -Q,-C
else
E =N, Qm{NL 'gm C—‘,
end if
i=j+1
end if
end for

- N, isthe number of transmission layers that the transport block is mapped onto;

- Q,, isthe modulation order;

- G isthetotal number of coded bits available for transmission of the transport block;

- C'=C if CBGTI isnot present in the DCI scheduling the transport block and C' is the number of scheduled
code blocks of the transport block if CBGTI is present in the DCI scheduling the transport block.

Denote by rv,, the redundancy version number for this transmission (rv,, =0, 1, 2 or 3), the rate matching output bit

sequence €, k=012,..,E-1, isgenerated as follows, where k, isgiven by Table 5.4.2.1-2 according to the value of
rv,, and LDPC base graph:

k=0;
i=0;
while k< E

if di s ymoan,, #< NULL >

8 = e moan,,
k=k+1;

end if

P= i+

end while
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Table 5.4.2.1-2: Starting position of different redundancy versions, k,

I'Vig Ko
' LDPC base graph 1 LDPC base graph 2
0 0 0
. 17N, z, 13N, z.
| 66Z, | 50Z, |
. 33N, z. 25N, z.
| 66Z. | o0Z, |
; 56N, Z. 43N, z.
| 66Z, | 50Z, |
5.4.2.2 Bit interleaving

The bit sequence e,,¢,,e,,...,e._, iSinterleaved to bit sequence f, f, f,.,..., f._,, according to the following, where the

value of Q,, isthe modulation order:

E-1’

for j=0to E/Q, -1
fori=0toQ, -1

f

i+1-Qn = GEIQu+] ;
end for

end for

54.3 Rate matching for channel coding of small block lengths

Theinput bit sequence to rate matchingis d,,d,,d,,...,d,_,- Theoutput bit sequence after rate matching is denoted as
fy, f,, f,,..., fe,» Where E isthe rate matching output sequence length. The bit sequence f, f,, f,.,..., f., iSobtained by
the following:

for k=0to E-1
fi = Oy moan
end for

55 Code block concatenation

Theinput bit sequence for the code block concatenation block are the sequences f, , for r =0,..,C~-1 and
k=0,.., E, -1, where E, isthe number of rate matched bits for the I -th code block. The output bit sequence from
the code block concatenation block is the sequence g, for k=0,...,G-1.

The code block concatenation consists of sequentially concatenating the rate matching outputs for the different code
blocks. Therefore:

Set k=0and r=0
while r <C

Set =0
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while j < E,
9= f;
k=k+1
j=j+1

end while

r=r+l

end while

6 Uplink transport channels and control information

6.1 Random access channel

The sequence index for the random access channel is received from higher layers and is processed accordingto [4, TS
38.211].

6.2 Uplink shared channel

6.2.1  Transport block CRC attachment
Error detection is provided on each UL-SCH transport block through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. Denote the bits in a transport block delivered to layer
lbyay,a;,a,,as,...,a, 1, and the parity bitsby py, Py, P2, P3y--s PL_1, Where A isthe payload sizeand L isthe

number of parity bits. The lowest order information bit @, is mapped to the most significant bit of the transport block
as defined in Clause 6.1.1 of [TS38.321].

The parity bits are computed and attached to the UL-SCH transport block according to Clause 5.1, by setting L to
24 hits and using the generator polynomia g, (D) if A>3824; and by setting L to 16 bits and using the generator

polynomial g...,.(D) otherwise.

The bits after CRC attachment are denoted by by, by, b,,bs,...,bg_;, where B=A+L.

6.2.2 LDPC base graph selection
For initial transmission of atransport block with coding rate R indicated by the MCS index according to
Clause 6.1.4.1in[6, TS 38.214] and subsequent re-transmission of the same transport block, each code block of the
transport block is encoded with either LDPC base graph 1 or 2 according to the following:
- if A<292,orif A<3824and R<0.67, orif R<0.25, LDPC base graph 2 is used;
- otherwise, LDPC base graph 1 is used,

where A isthe payload size as described in Clause 6.2.1.

6.2.3 Code block segmentation and code block CRC attachment

The bitsinput to the code block segmentation are denoted by by, by, b,,bs,...,bg_; where B isthe number of bitsin the
transport block (including CRC).
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Code block segmentation and code block CRC attachment are performed according to Clause 5.2.2.

The bits after code block segmentation are denoted by C,,C;1,C;2, Cr3,-, Gy (k, 1) » Where I isthe code block number
and K, isthe number of bits for code block number I according to Clause 5.2.2.

When the value of number OfSotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is
larger than 1, the value of B is no larger than 3840 if R < 0.25 and no larger than 8448 otherwise, where coding rate R
isindicated by the MCS index according to Clause 6.1.4.1in[6, TS 38.214].

6.2.4  Channel coding of UL-SCH

Code blocks are delivered to the channel coding block. The bitsin a code block are denoted by
Cr01Cr1:Cr2, Gz Cr(k, —1) » Where I isthe code block number, and K isthe number of bits in code block number T .

The total number of code blocksis denoted by C and each code block isindividualy LDPC encoded according to
Clause 5.3.2.

After encoding the bitsare denoted by d,;,d,,,d,,.d,5,...,d,( _,)» Wherethevaluesof N, isgivenin Clause5.3.2.

(N,-1

6.2.5 Rate matching

Coded bits for each code block, denoted as d ,d,,,d, ,,d, ;.. , are delivered to the rate match block, where 1 is

.d

» Mr(N,-1)
the code block number, and N, is the number of encoded bitsin code block number I . The total number of code
blocksisdenoted by C and each code block isindividually rate matched according to Clause 5.4.2 by setting

| gy =1 if higher layer parameter rateMatching is set to limitedBufferRM and by setting | .., =0 otherwisg, if
number OfSotsTBoMS is not present in the resource allocation table, or if number OfSotsSTBoMSis present in the
resource allocation table and the value of number OfSotsTBoMS in the row indicated by the Time domain resource
assignment field in DCI is equal to 1. When the value of number OfS otsTBoMSin the row indicated by the Time
domain resource assignment field in DCI islarger than 1, each code block isindividually rate matched per dot
according to Clause 5.4.2 by setting:

I, gry = 1 if higher layer parameter rateMatching is set to limitedBuffer RM and by setting I, grp, = 0 otherwise;
- G asthetotal number of coded bits available for transmission of the transport block in the dot;

- ko asgiven by Table 5.4.2.1-2 according to the value of rv;; and LDPC base graph if the slot is the first ot

within the N, dlots allocated for the transmission of TB processing over multiple slots, and setting k, =

(ko + H + 7)modN,, if the dot isadot except for the first one within the N slots, where N; is the value of

number OfSotsTBoMS in the row indicated by the Time domain resource assignment field in DCI, k; denotes the

index of starting coded bit in the previous slot within the N, dots, H isthe total number of coded bits available

for transmission of the transport block in the previous dot within the N slots assuming no UCI multiplexing,

and t denotes the number of skipped filler bitsif any in the previous slot within the N¢ slots according to

Clause 5.4.2.1 by assuming no UCI multiplexing.
After rate matching, the bitsaredenoted by f  f  f_ f

D P S fr(Eﬁl),whereEr is the number of rate matched bits for

code block number T .

6.2.6 Code block concatenation

The input bit sequence for the code block concatenation block arethe sequences f . f  f . f for

ror 'rir fr20 fr3eeen fr(E,—l)’

r =0,..,C-1 and where E, isthe number of rate matched bitsfor the r -th code block.
Code block concatenation is performed according to Clause 5.5.

The bits after code block concatenation are denoted by g, 9,,9,, Js,....0g_4» Where G isthe total number of coded bits
for transmission.
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6.2.7 Data and control multiplexing

In case where there are more than one UL-SCH transport blocks for the PUSCH transmission, the UCI information is
multiplexed only on the UL-SCH transport block with highest Iucs vaue for the initial PUSCH, where Iucsis as defined
inClause 6.1.4.1in [6, TS 38.214]. In case the two transport blocks have the same Iucs value for the initial PUSCH, the
UCI information is multiplexed with data only on the first transport block. The PUSCH for UCI multiplexing in this
Clause referes to the UL-SCH transport block for UCI multiplexing.

If the higher layer parameter nrofBitsinUTO-UCI is configured, the procedure in this clause 6.2.7 applies by replacing
CG-UCI with UTO-UCI in al the notations and texts, and replacing "when higher layer parameter cg-UCI-Multiplexing
is configured" with "when UTO-UCI and HARQ-ACK are transmitted on a PUSCH".

UL-SCH

O

UL-SCH

9

UL-SCH UL-SCH

UL-SCH
y 93 yres 1gGUL—SCH_l .

Denote the coded bits for UL-SCH as g,

Denote the coded bits for HARQ-ACK or jointly coded bits for HARQ-ACK and CG-UCI when the high layer

parameter cg-UCI-Multiplexing is configured, if any, as gg\CK, glACK, g;CK, g?CK,...,géﬁi_l.
Denote the coded bits for CSI part 1, if any, as g5> ™", gy > P, g5 > ™, g™, .., gcs'gﬁjﬁfl
Denote the coded bits for CSI part 2, if any, as gg> ™%, gy > P, gs > P g2, .., gcs'g’ﬂiﬂtzi

Denote the coded bits for CG-UCI without HARQ-ACK, if any, as g§é-U¢!, gfG-UCl, gfG-UCl oCG-UCI ge@Uf .
Denote the multiplexed data and control coded bit sequence as g, 9;,9,, J3:+--, 94 -

Denote | asthe OFDM symbol index of the scheduled PUSCH, starting from 0 to N2 —1, where NJ257H isthe

total number of OFDM symbols of the PUSCH, including all OFDM symbols used for DMRS.

Denote k asthe subcarrier index of the scheduled PUSCH, starting from 0 to MU _q, where v PUse is expressed as
anumber of subcarriers.

Denote @ -5 asthe set of resource elements, in ascending order of indices k , available for transmission of datain
OFDM symbol |, for | =0,1,2,...,.Ng oo —1.

Denote p u-s+ (|):‘q>IUL-SCH‘ asthe number of elementsin set @’-5°" . Denote @, ( j) asthe j -th element in

UL-SCH
D, .

Denote & asthe set of resource elements, in ascending order of indices k , available for transmission of UCI in

OFDM symbol |, for | =0,1, 2, ..., N;‘;j;“l —1. Denote m U (|):‘q)IUC" as the number of elementsin set @, . Denote

@7 (j) asthe j -thelementin @ . For any OFDM symbol that carriers DMRS of the PUSCH, @/'“ =@ . For any
OFDM symbol that does not carry DMRS of the PUSCH, @' = @5 .

If frequency hopping is configured for the PUSCH,

- denote | asthe OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM
symbol(s) carrying DMRS in the first hop;

- denote |® asthe OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM
symbol(s) carrying DMRS in the second hop;

- denote I% as the OFDM symbol index of the first OFDM symbol that does not carry DMRS in the first hop;
- denote Iézs)J as the OFDM symbol index of the first OFDM symbol that does not carry DM RS in the second hop;

- if HARQ-ACK ispresent for transmission on the PUSCH with UL-SCH or if both HARQ-ACK and CG-UCI
are present on the same PUSCH with UL-SCH, let:
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- G @M=N,Q, [ /(2 N, -Q,)] ad G**(Q =N, -Q, [6"* /2:N,-Q,)]
- if CSl is present for transmission on the PUSCH with UL-SCH, let:
- GEPUY =N, Q. |GFPU(2-N, -Q,));
GCS|-part1(2) =N, -Q, .’—GCS"pa’tl/(Z’ N, Qm)-‘ ;
- G =N, Q[ I(2-N, -Q, ) and
GS™2(2) =N, Q. .]—GCS"pa"Z/(Z N, ’Qm)-‘ ;
- if CG-UCI is present for transmission on the PUSCH with UL-SCH and without HARQ-ACK, let:

GEVEI(1) = Ny @ (G5 /(2 Ny~ Q)] and GE47E1(2) = Ny - @y [GEVC1 /2N, - Q)]

- if only HARQ-ACK and CSl part 1 are present for transmission on the PUSCH without UL-SCH, let:
- G@=min(N_-Q,:|G"*/(2:N.-Q,) | . MyN.-Q,);
- GACK (2) — GACK _GACK (1) ,
- GCSpranl(l) :Ml'NL ’Qm_GACK (1)’ and
- GCSl-panl(Z) — GCSl-partl _ GCSI-partl(l) ,
- if HARQ-ACK, CSl part 1 and CSI part 2 are present for transmission on the PUSCH without UL-SCH, let:
G, () = min(NL .Qm.LGACK 1(2:N, Qm)J , M N, .Qm);
- GACK (2) — GACK _GACK (1) ’

- if the number of HARQ-ACK information bitsis more than 2,
G =min(N, - Q,-[GS™*/(2-N_-Q,)],M:N, -Q, -G** (1); otherwise,

GoStl(q) = min( N, -Q, 'LGCS"pm/(Z' N, Qm)J , M N, -Q, -G~ (1))
- GCSI—panl(Z) — GCS!—partl _ GCSI—partl(l) :

- G =M N, -Q, -G (1) if the number of HARQ-ACK information bitsis no more than 2, and
GCSI-panZ(l) =M : N|_ . Qm _ GACK (l) _ GCSHJarll(l) otherW| se and

- GP2(2) =M N, -Q, — G (2) if the number of HARQ-ACK information bitsis no more than 2, and
GS™2(2) =M ,N, - Q,, — G*™ (2) - G™*"(2) Otherwise;

- if only CSl part 1 and CSl part 2 are present for transmission on the PUSCH without UL-SCH, let:
G M) =min(N, -Q, | ™ /(2:N,-Q,)| , MN_-Q, -GS (1)) _
- GCSl-panl(Z) — GCSl-partl _ GCSI-partl(l) ,

- GCS!*PartZ(l) =M 1’N|_ . Qm _ GCS!—partl(l) : and

- GCSI-partZ(Z) =M 5 N|_ . Qm _ GCSI-partl(Z) ,

ETSI



3GPP TS 38.212 version 18.3.0 Release 18 37 ETSI TS 138 212 V18.3.0 (2024-08)

- let NPUSM =2, and denote NFYSCH (1), NPUSEH (2) as the number of OFDM symbols of the PUSCH in the first

hop symbhop
and second hop, respectively;

symb,hop

- N, isthe number of transmission layers of the PUSCH,;

- Q,, isthe modulation order of the PUSCH;

N (D4 NEoRas (2)-1
M, = Z M ;CCI (I ) .
- 1=t (1) )
Nomaies (1)1 v
M; = Z Mg (l )

1=1®

If frequency hopping is not configured for the PUSCH,

- denote | asthe OFDM symbol index of the first OFDM symbol after the first set of consecutive OFDM
symbol(s) carrying DMRS;

- denote | asthe OFDM symbol index of the first OFDM symbol that does not carry DMRS;

- if HARQ-ACK ispresent for transmission on the PUSCH or if both HARQ-ACK and CG-UCI are present on the

same PUSCH with UL-SCH, let G (1) = GA;
- if CSl ispresent for transmission on the PUSCH, let GeSPt(1) = oSt and GoS#%2(1) = GOS-»%;

- if CG-UClI is present for transmission on the PUSCH without HARQ-ACK, let G¢6-U¢l(1) = ¢¢G-Ucl,

PUSCH PUSCH PUSCH
- Iet Nhop =l and Nwmb,hop(l) = Ng/mb,all )

The multiplexed data and control coded bit sequence g, g;,d,,95,...,Jg4 iSObtained according to the following:

Step 1:
Set (T)IUL'SC“ =@ 5 for 1 =0,1, 2. NPuseH 1.

symball —

Set M2 (1) =[@| for 1 =0,1,2,.., NS -1

symball —

Set @' =@’ for | =0,1,2,..,Niecy —1;

symb,all

Set MY (1) =[] for 1 =0,1,2,...,NSwo ~ 1;

symball —

if the number of HARQ-ACK information bits to be transmitted on PUSCH is O, 1 or 2 bits and without CG-UCI:

the number of reserved resource elements for potential HARQ-ACK transmission is calculated according to
Clause 6.3.2.4.2.1, by setting O, =2;

denote GAS* asthe number of coded bits for potentiall HARQ-ACK transmission using the reserved resource
elements;

if frequency hopping is configured for the PUSCH, let GA%* ()= N, -Q, 'LG&?K /(2-N, 'Qm)J and
G (=N Q, [Gi/(2N.-Q,)]:

if frequency hopping is not configured for the PUSCH, let GAS (1) = GAS*;

vd 7
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denote @™ asthe set of reserved resource elements for potential HARQ-ACK transmission, in OFDM symbol |,
for1=0,1,2,...,NJo -1

symball —
Set M\ (1) = 0;

ount

Set m(2) =0;

ount

oM =g for 1=0,1,2,..., NV _1;

symball —

H— PUSCH
fori=1to Nhop
[ =10

while (i (i) < GAS (i)

if Gig () —an () =M (1)-N_-Q,
d=1;

M =ML (1)

end if
if Glg () =M () <M (1)-N_-Q,
d=| M (1) N, Q,/(GLs" () -t () |:

M, =[ (Gag () - mix @)/ (N, Q)] :
end if
for j=0to My, —1

O =@ U{D" (] d)}

ocu:ﬁt(i): ocu:ﬁt(i)"_NL 'Qm;

end for
end if
I=1+1;
end while
end for
else

oM =g for 1=0,1,2,..., NV _1;

symball —
end if

DenOte Mg rvd (I ) = ‘alwd

as the number of elementsin @ ™.
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Step 2:

if HARQ-ACK is present for transmission on the PUSCH and the number of HARQ-ACK information bitsis more than
2 or if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH:

Set Ml () =0;
Set M{ym(2) =0;
Set irftall =0;

H- SC
fori=1to N,f::, H
| =10;

while ML (i) < GA4(i)

ount

end if
it G (i) —nfgy () <M (1)-N_-Q,
d=| M (1)-N_-Q,/(G**() -t ) |:
S, =[ (G2 () - mESs )N, Q)]
end if
for j=0to M —1
k=®" (j-d);

forv=0to N -Q,-1

ACK

g kv — gnﬁﬂf{,m ;
CcK _ CK .
unt,all — nﬁ)unt,all +1'
CK /; CK /; .
ount(l) = ount(l) +1’
end for

end for
&)uu =

ltmp —

for j=0to my, —1
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D, =P, U (j-0);

end for

B =B\

Itmp .
7

BTN G,

end if
[=1+1;
end while
end for
end if

Step 2A:

If CG-UCI is present for transmission on the PUSCH without HARQ-ACK:

Set m&Sm (1) = 0;
Set mig1“'(2) = 0;
Set mC6-UCl  — (-

count,all
fori = 1to Ny
[ = l(i);
while m&&LY (i) < GEE=UCl(y)
if MUCI(D) >0
it GEUE (D) — megne (1) 2 Mg (- Ny Qe
d=1;
Megune = Mse™ (D)
end if
if GEmV (@) — mGum (1) < Mg (1)-Ny- Qe
d = |MZE (D). Ny Qi /(GEO7V (1) — mEGt® ) :
MGume = [(GECV (@) —mEGai @)/ (N Q)
end if
forj=0to mRE, ., —1
k = ®°(j.d);
forv=0toN;.Q,, — 1
G-UCI

= _ C .
8iLkv = 8. cc-ucl
Mceount,all
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CG-UCI CcG-UCI .
mcount all — mcount all +1

mcounta(l) = mcountCI @ +1;

end for
end for
iy = B

forj=0tomfE,,, —1

A UCI ucI UCI . .
cbl,tmp cbl tmp l (] d),
end for

ucl _ s;UCI ucl .
CD CD \q)l ,tmp»

UL-SCH _ UL-SCH uclr .
CD q) \chtmp'

MY () = |opel];
MSUCL—SCH(Z) — |(T)IUL—SCH|;
end if
l=1+1;
end while
end for
end if
Step 3:
if CSl is present for transmission on the PUSCH:

Set CS|-part1(l) — 0,

ount

Set CS!-partl(z) — O :

ount

CSl-partl
Set e =0;

ount,all

fori=1to N:;:,SCH

@ -
I_ICS| ’

while MY (1) -MZ ,(1)<0
I =1+1;
end while

while mEPt(§) < GESPat(j)

unt

iM% (1) =M g

(1)>0

if GO (i) - IS (i) = (MY (1) - Mg s (1)) N, -Q,

d=1;

ETSI
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M =M% (1)=MZ (1)
end if
if GO () — G () < (M9 (1) =MZ 1 (1)) N, -Q,
d =] (M2 (1)=MZ 0 (1) N-Qy /(G0 -5 ()
e, = (G ) - mE )N, -Q,)]
end if
(T)Itemp — (T)IUCI \(T)In/d ,
for j=0to my, —1
k=™ (j-d);

forv=0to N, -Q,-1

CSl-partl.

gl,k,v = gnﬁﬂ-{;ﬂu ,

CShpartl __ . CSkpartl

rr!:ountal _nlountall +1;
Moot (1) = Mg () +1;
end for
end for
oL, =0;

Itmp —

for j=0to M, —1

D1, =@, UD™ () d);
end for

(T);JG — &)|UC| \&)UO

Itmp .
7

B NG

ME (1) =[@;
MUL-SCH (I ) _|&)UL-SCH| .
< - | !
end if
I=1+1;
end while

end for
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Set MG P"*(1)=0;
Set M P*%(2) =0;

CSl-part2 __

Set rr!:ountdl - 0;

fori=1to Nrf;fc“

_10 .
=12

while M2% (1)<0

[ =1+1;

end while

while MESP(1) < GESP(j)
it Mo® (1)>0

end if

it GS™2() P2 (i) <MY (1)- N, -Q,
d=| MY (1) N_-Q,/(G™™() -m™()) |
e, =] (G5 ™2() - mS )N, Q)|

end if

for j=0to M, —1
k=3 (j-d);

forv=0to N -Q,-1

= _ ~CSl-part2.
Oxv= grﬁ‘;ﬁ;ﬂm ;

CSl-part2 CSl-part2
p P +1.

rr!:ountdl = rn:oumdl
Moot (1) = Mg (1) +1
end for

end for

B2, =2
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for j=0to M, —1
Doy =, UD ()
end for

(T)lud — &)|UC| \&)UO

Itmp .
7

BTN,

M (1) =|@ |
M-S (1) = B
end if
[=1+1;
end while
end for
end if
Step 4:
if UL-SCH is present for transmission on the PUSCH:

Set rn(l:JL—SCH — o

ount ’

for | =0to NJ>oi -1

if MY (1)>0
for j=0to MJ-5*(1)-1
k=@ (j);

forv=0to N -Q,-1

- UL-SCH -
Oixw = grrtéhfc” J

M = S 1
end for
end for
end if
end for
end if

Step 5:

ETSI TS 138 212 v18.3.0 (2024-08)

if HARQ-ACK ispresent for transmission on the PUSCH without CG-UCI and the number of HARQ-ACK information

bitsis no more than 2:
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K (1) = 0;

ount
Set mym(2) =0;
Set irftall =0;

for i =1to N/
| =10;
while Mok (i) < GA(i)

it Mg .4 (1)>0

if GACK(|) nﬁu (I) Msc rvd() NL Qm
d=1,;
I'Tﬁu M;I:)rvd(l)

end if

it A () - () <M2 (1)-N_-Q,

d=| M2 (1)-N_-Q,/(G** () -t ) |

e =1 (GA () - MK )N, -Q,) |

end if

for j=0to My, —1
k=8 (j-d);
forv=0to N, -Q, -1

ACK .,

Oiky = gW&SKaH ;

CK __
unt,all — I+1

ount a

nﬁ)unt (I) nﬁ)unt (I) +1

end for
end for
end if
[=1+1;
end while
end for

end if
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Step 6:
Sett=0;

for | =0to NJ>oi -1

for j=0to MJ"¥(1)-1
k=P ()
forv=0to N -Q, -1

9 =0y
t=t+1,
end for
end for

end for

6.3 Uplink control information

6.3.1 Uplink control information on PUCCH

The procedure in this clause applies to PUCCH formats 2/3/4.

The following clauses 6.3.1.2, 6.3.1.3 and 6.3.1.5 apply regardless of whether the higher layer parameter uci-
MuxWithDiffPrio is configured or not. The following clauses 6.3.1.1, 6.3.1.4 and 6.3.1.6 apply by assuming uci-
MuxWithDiffPrio is not configured, or uci-MuxWithDiffPrio is configured and the UCIs for transmission on a PUCCH
are of the same priority index, unless stated otherwise.

If the UE is configured with a PUCCH-SCell, uci-MuxWithDiffPrio is replaced by uci-
MuxWithDiffPrioSecondaryPUCCHgroup for the secondary PUCCH group in this clause.

6.3.1.1 UCI bit sequence generation

6.3.1.1.1 HARQ-ACK/SR only

If only HARQ-ACK bits are transmitted on a PUCCH, the UCI bit sequence a,, 8,,a,,83,...,a,_4 1S determined by

setting a =0 for i =0,1,...,0** ~1 and A=0"*, wherethe HARQ-ACK bit sequence 0™, /" ...,005& |

isgiven by Clause 9.1 of [5, TS38.213].

If only HARQ-ACK and SR bits are transmitted on a PUCCH, the UCI bit sequence a,,a,,8,,ag,...,8,_4 IS

determined by setting a =6, for i =0,1,..,0°* -1, q; = EffoAcx for i =O* 0" +1,...,0** +O% -1, and

A=0"* + 0%, where the HARQ-ACK bit sequence 9,“, /"™ ,...,.0..% | isgiven by Clause 9.1 of [5, TS38.213],
~SR

and the SR bit sequence Oy, 0, ,...,0 e _, isgiven by Clause 9.2.5.1 of [5, TS 38.213].

6.3.1.1.2 CSl only

If cqi-BitsPer Subband is configured, this Clause 6.3.1.1.2 applies by taking Subband CQI as Subband differential CQI
and replacing the corresponding number of bits 2 by 4.

If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the bitwidth of a CSl field of the CSI sub-
report is determined following the procedure in this clause 6.3.1.1.2 by taking configurations in CS-ReportSubConfig

ETSI
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when applicable. If csi-ReportSubConfig configures alist of CSI-RS resource I Ds, for the determination of the bitwidth
of aCRI field, the value of K£57RS is the number of CSI-RS resources configured in the corresponding csi-
ReportSubConfig.

The bitwidth for PMI of codebookType=typel-SinglePanel with 2 CSI-RS portsis 2 for Rank=1 and 1 for Rank=2,
according to Clause 5.2.2.2.1in [6, TS 38.214].

The bitwidth for PMI of codebookType=typel-SnglePanel with more than 2 CSI-RS portsis provided in Table
6.3.1.1.2-1, where the values of (N;,N,)and (O;,0,) aregiven by Clause5.2.2.2.1in[6, TS 38.214].

Table 6.3.1.1.2-1: PMI of codebookType=typel-SinglePanel

Information field X, for wideband
Information field X1 for wideband PMI PMI
or per subband PMI
(i11,112) _ I
[ =
codebookMode=1 codebookMode=2 '3 codebocikMode— codebookMode=2
1o N,O,
a1t >2 | ([log, NG, R A VR B :
N, >1 [log, N,O, ) ['092 ,0, w
Rank = 1 with >2 log, N.,O, |,
CSI-RS ports, ([1og. N.O, | (Po 1 N/A 2 4
N,=1 | [log,N,O,]
Rank=2 with 4 log, N.O, |,
CSI-RS ports, ([1og, NG, | ({I 1 1 1 3
N, =1 [1og, N,O, )
| N,O,
Rgg:(:RZS witht>4 (|_|ng Nlol“ , (| 1og, :
-RS ports, 2 1 3
N, >1 [log, N,O, ) ['092 N Oﬂ)
Rank=2 with >4 log, N,O, |,
CSI-RS ports, (|log, N.O, | (Pogz( 101ﬂ > 1 3
N,=1 | [log,N,O,]
Rank=3 or 4, with
:%SI-ROSr po\:{ls (’_|092 N101—| ,|—|ng Nzoz—‘) 0 1
Rank=3 or 4, with
8 or 12 CSI-RS ([1og, N,O,].[log, N,O, |) 2 1
ports
Rank=3 or 4, B
with >=16 CSI-RS (| log, =2 NG, | .[log, N,O, ) 2 1
ports 2
Rank=5 or 6 ([1og, N,O, |.[log, N,O, |) N/A 1
Rank=7 or 8, i N.O, |
N, =4,N,=1 (| 10g; 12 | ’_|ng N202—|) N/A 1
Rank=7 or 8, N.O.
N, > 2 N, =2 ([ og, Nlol—‘”r 222} N/A 1
Rank=7 or 8, with
N; >4,N, =1 or
N, =2,N, = 20r ([1og, N,O, |.[log, N,O, |) N/A 1
N, >2,N, >2

ETSI




3GPP TS 38.212 version 18.3.0 Release 18

48

ETSI TS 138 212 v18.3.0 (2024-08)

The bitwidth for PMI of codebookType= typel-MultiPanel is provided in Table 6.3.1.1.2-2, where the val ues of

(Ng.N;,N;)and (0,,0,) aregiven by Clause5.2.2.2.2in [6, TS 38.214].

Table 6.3.1.1.2-2: PMI of codebookType= typel-MultiPanel

Information fields X2
Information fields X, for wideband o T
or per subband
(i11,012) g | loar |laz [lias | 12 Lo |11 | 122
=1 wi = (| log, NG, |,
Rank=1with Ny =2 [ O] NA | 2 | NA | NA | 2 |[NA [NA | NA
codebookMode=1 [log, N,O, )
=1 wi = (| log, NGO, |,
Rank=1with N =4 [ O] NA | 2 2 2 | 2 |NnA |[NA [ NA
codebookMode=1 [log, N,O, )
Rank=2 with Ng =2, (]_Iog N.O ‘|
2 il
NN =2 T 1 | 2 |NA [ NA |1 [NA [ NA | NA
11N2 [log, N,O, )
codebookMode=1
Rank=3 or 4 with Ng=2, (]_Iog NO—|
NN.=2 2 0 2 N/A N/A 1 N/A N/A | N/A
11\2 [log, N,O, )
codebookMode=1
Rank=2 or 3 or 4 with Ng=2, (]_Iog NO—|
2 N,
2 2 N/A N/A 1 N/A N/A | N/A
NN, >2 [log, N,O, )
codebookMode=1
Rank=2 with Ng =4, (]_Iog N.O ‘|
2 11 |
_ 1 2 2 2 1 N/A N/A | N/A
NN, =2 [log, N,O, )
codebookMode=1
Rank=3 or 4 with Ng=4, (]_Iog NO—|
2 N,
_ 0 2 2 2 1 N/A N/A | N/A
NN, =2 [log, N,O, )
codebookMode=1
Rank=2 or 3 or 4 with Ng=4, (]_Iog NO—|
2 11 |
2 2 2 2 1 N/A N/A | N/A
NN, >2 [log, N,O, )
codebookMode=1
=1 wi = (| log, NG, |,
Rank=1with Ny =2 [ O] NA | 2 2 |na [NnAa] 2 |1 |1
codebookMode=2 [log, N,O, )
Rank=2 with Ng =2, (]_Iog N.O ‘|
2 11 |
_ 1 2 2 N/A N/A 1 1 1
NN, =2 [log, N,O, )
codebookMode=2
Rank=3 or 4 with Ng =2, (]_Iog N.O -|
2 N,
_ 0 2 2 N/A N/A 1 1 1
N,N, =2 [log, N,O, )
codebookMode=2
Rank=2 or 3 or 4 with Ng=2, (]_Iog NO—|
2 N,
2 2 2 N/A N/A 1 1 1
NN, >2 [log, N,O, )
codebookMode=2
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The bitwidth for PMI with 1 CSI-RS port is O.

The bitwidth for RI/LI/CQI/CRI of codebookType=typel-SinglePanel or reportQuantity set to 'cri-RI-CQI' or 1 CSI-RS
port isprovided in Table 6.3.1.1.2-3.

Table 6.3.1.1.2-3: RI, LI, CQI, and CRI of codebookType=typel-SinglePanel, or
reportQuantity set to ‘cri-RI-CQI', or 1 CSI-RS port

Bitwidth
Fele 1 antenna port |2 antenna ports |4 antenna ports Rankzijntenna p%rat;k5~8
Rank Indicator when [log, N | [log, ng |
codebookType=typel - 0 min(1,[log, N, |) | min(2[log,ng |)
SnglePanel
Rank Indicator when
reportQuantity set to ‘cri- 0 1 2 3 3
RI-CQI'
Layer Indicator 0 [log,v| min(2,[log,v]) | min(2[log,»]) | min(2[log,v])
Wide-band CQI for the
first TB 4 4 4 4 4
Wideband CQI for the
second TB 0 0 0 0 4
Subband differential CQI
for the first TB 2 2 2 2 2
Subband differential CQI
for the second TB 0 0 0 0 2
CRI [log, (k)] | [log,(K&%7)] | [1og,(Ke=™)] | [log,(k>™)] | [10g, (K=)]

Ng, inTable6.3.1.1.2-3 isthe number of allowed rank indicator values according to Clause 5.2.2.2.1 [6, TS 38.214].

U isthevaue of therank. The value of K f SI7RS isthe number of CSI-RS resourcesin the corresponding resource set.

The values of the rank indicator field are mapped to alowed rank indicator values with increasing order, where'0' is
mapped to the smallest allowed rank indicator value. For higher layer parameter reportQuantity set to 'cri-RI-CQI', the
values of the rank indicator field are mapped to rank indicator values with increasing order, where '0' is mapped to rank-
1.

Table 6.3.1.1.2-3A: RI, LI, CQI, and CRI associated with one CSI-RS resource pair and
csi-ReportMode= Mode 1 or Mode 2

Bitwidth
Field 1 antenna port per |> 1 antenna ports per
Resource Resource
Rank Combination Indicator 0 min(2, [log, ngineyr])
The first Layer Indicator 0 [log, (v)]
The second Layer Indicator 0 [log, (v,)]
Wide-band CQI for the first TB 4 4
Subband differential CQI for the first TB 2 2
CRI if csi-ReportMode= Mode 1 [log,N] [log,N]
CRI if csi-ReportMode= Mode 2 [log,(M; + M, + N)] [log,(M; + M, + N)]
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Table 6.3.1.1.2-3B: RI, LI, CQI, and CRI associated with one CSI-RS resource and
csi-ReportMode= Mode 1 or Mode 2

Bitwidth
Field >4 antenna ports
1 antenna port | 2 antenna ports | 4 antenna ports Ranki-a Rank5—8
Rank Indicator 0 min(l, [logz nRI,STRP min(Z, [logz nRI’STRP [logz nR]’STRp] [logz nR[‘STRp]
Layer Indicator 0 [log, (v)] min(2, [log,(@)]) | min(2, [log,(¥)]) | min(2,[log,(¥)])
Wide-band CQI for
the first TB 4 4 4 4 4
Wideband CQI for
the second TB 0 0 0 0 4
Subband
differential CQI for 2 2 2 2 2
the first TB
Subband
differential CQI for 0 0 0 0 2
the second TB
CRI if csi-
ReportMode=
Mode 1 and [log, (M, + My)] [log, (M, + M;)] [log, (M, + M5)] [log, (M, + My)] [log, (M, + My)]
numberOfSingleTR
P-CSI-Model = 1
RGCZLI';A%S&;_ llog,(M,)] for the | [log, (M1 for the | [log, (M,)] for the | [log,(M,)] for the | [log, (My)] for the
Mgde 1 and_ first CRI; first CRI; first CRI; first CRI; first CRI;
numberofSingleTR [log,(M;)] for the |[log,(M,)] for the |[log,(M,)] for the |[log,(M,)] for the | [log,(M,)] for the
P-CSI-Model = 2 second CRI second CRI second CRI second CRI second CRI
CRI if csi-
ReportMode= [log, (M, + M, [log, (M, + M, [log, (M, + M, [log,(M; + M, [log, (M, + M,
Mode 2 + N)| + N)] + N)] + N)] + N)]

nringT iN Table 6.3.1.1.2-3A is the number of allowed rank combination indicator values associated with one CSI-RS
resource pair according to Clause 5.2.1.4.2 [6, TS 38.214]. The values of the rank combination indicator field are
mapped to allowed rank combinationsin the following order: {1,1}, {1,2}, {2,1} { 2,2}, where '0" is mapped to the first
alowed rank combination. v, and v, are the values of the first and the second rank associated with two CSI-RS
resources of the CSI-RS resource pair respectively.

nrisTrp iN Table 6.3.1.1.2-3B is the number of allowed rank indicator values associated with one CSI-RS resource
according to Clause 5.2.1.4.2 [6, TS 38.214]. v isthe value of the rank associated with the CSI-RS resource. The values
of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0" is mapped to the
smallest allowed rank indicator value.

Thevalueof Nin Table 6.3.1.1.2-3A and Table 6.3.1.1.2-3B is the number of CSI-RS resource pairs configured within a
CSI-RSresource set. The values of M1 and M2 in Table 6.3.1.1.2-3A and Table 6.3.1.1.2-3B are given by

- If sharedCMR = "Enabled”, M; = K; and M2= K>
- If sharedCMRisabsentand N=1, M1=K;-1and M= Kz- 1
- If sharedCMRisabsent and N = 2,
- Mi=Ki-2and M2=K:;- 2, if the two resource pairs do not share any CSI-RS resource

- M;=K;-1and M= Kj- 2, if the two resource pairs share the same CSI-RS resource from the first CSI-RS
resource group

- M;=K;-2and M2=K;- 1, if the two resource pairs share the same CSI-RS resource from the second CSI-
RS resource group

where the values of K; and K3 are the numbers of CSI-RS resourcesin the first and second CSI-RS resource groups
within the CSI-RS resource set respectively.

The bitwidth for RI/LI/CQI/CRI of codebookType= typel-MultiPanel is provided in Table 6.3.1.1.2-4.
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Table 6.3.1.1.2-4: RI, LI, CQI, and CRI of codebookType=typel-MultiPanel

Field Bitwidth
Rank Indicator min(2,[log, ng, |)
Layer Indicator min(2[log, v])
Wide-band CQI 4
Subband differential CQI 2
CRI [log, (ke>#)]

where n, isthe number of allowed rank indicator values according to Clause 5.2.2.2.2 [6, TS 38.214], U isthevalue

of the rank, and K SCS"RS isthe number of CSI-RS resources in the corresponding resource set. The values of the rank

indicator field are mapped to alowed rank indicator values with increasing order, where '0" is mapped to the smallest
allowed rank indicator value.

The bitwidth for RI/LI/CQI of codebookType= typell or codebookType=typel I-PortSelection is provided in
Table 6.3.1.1.2-5.

Table 6.3.1.1.2-5: RI, LI, and CQI of codebookType=typell or typell-PortSelection

Field Bitwidth

Rank Indicator min(L,|log, ng, |)
Layer Indicator min(2,[log, v])
Wide-band CQI 4

Subband differential CQI 2

Indicator of the number of non-zero
wideband amplitude coefficients M, for layer |_Iogz(2L—1)-|
I

where n, isthe number of alowed rank indicator values according to Clauses 5.2.2.2.3 and 5.2.2.2.4 [6, TS 38.214]

and U isthe value of the rank. The values of the rank indicator field are mapped to allowed rank indicator values with
increasing order, where'0' is mapped to the smallest allowed rank indicator value.

The bitwidth for CRI, SSBRI, RSRP, differential RSRP, and Capabilityindex are provided in Table 6.3.1.1.2-6.

Table 6.3.1.1.2-6: CRI, SSBRI, RSRP, and Capabilitylndex

Field Bitwidth
CRI [log, (k&>]]
log =]
RSRP 7
Differential RSRP 4
Capabilitylndex 2

where K;:S"RS is the number of CSI-RS resources in the corresponding resource set, and K SSSB is the configured

number of SSYPBCH blocksin the corresponding resource set for reporting 'ssb-Index-RSRP or 'ssb-I ndex-RSRP-Index'.
The bitwidth for CRI, SSBRI, SINR, differential SINR, and Capabilityindex are provided in Table 6.3.1.1.2-6A.
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Table 6.3.1.1.2-6A: CRI, SSBRI, SINR, and Capabilitylndex

Field Bitwidth
CRI [log, (KES'=F))
SSBRI [log, (K35B)]
SINR 7
Differential SINR 4
Capabilitylndex 2

where K&51-RS isthe number of CSI-RS resources in the corresponding resource set, and K558 is the configured number
of SS/IPBCH blocks in the corresponding resource set for reporting 'ssb-Index-SINR' or 'ssb-1ndex-SINR-Index'.

If csi-ReportSubConfig is configured, for a corresponding CSl sub-report, the mapping order of CSl fields of one CSI
sub-report is determined following the procedure in this clause 6.3.1.1.2, by replacing CSl report #n in the following
Tables6.3.1.1.2-7, 6.3.1.1.2-9 and 6.3.1.1.2-10 with CS| sub-report #n, and taking only Tables 6.3.1.1.2-1/2/3/4 for the
determination of the bitwidth of a CSl field.

Table 6.3.1.1.2-7: Mapping order of CSl fields of one CSl report,
pmi-Formatindicator=widebandPMI and cqi-Formatindicator=widebandCQI or reportQuantity
set to 'cri-RI-CQI' and cqi-Formatindicator=widebandCQI

CSl report number CsSl fields

CRI as in Tables 6.3.1.1.2-3/4, if reported
Rank Indicator as in Tables 6.3.1.1.2-3/4, if reported
Layer Indicator as in Tables 6.3.1.1.2-3/4, if reported

Zero padding bits Oy, if needed

CSl report #n PMI wideband information fields Xl, from left to right as in Tables 6.3.1.1.2-1/2, if reported

PMI wideband information fields Xz, from left to right as in Tables 6.3.1.1.2-1/2, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4, if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4, if reported

The number of zero padding bits O, in Table 6.3.1.1.2-7 is0 for 1 CSI-RS port and Oy = N, ;e = N ¢poeq fOr more than
1 CSI-RS port, where:

Ny, = MaX B() and Seu iStheset of rank values 1 that are allowed to be reported;
- Nigorea = B(R), where g is the reported rank;

- For 2CSI-RSports, B(r)= Ny, (1) + Ng,(r)+ Ny, (r);

- For morethan 2 CSI-RS ports, B(r)= Ngy, i1 (1) + Neyyio(r)+ Negy (1) + N, (r);

- if PMlisreported, N, (1)=2 and N, (2)=1; otherwise, N, (r)=0;

- if PMI j1 isreported, Np,,;,(r) isobtained according to Tables 6.3.1.1.2-1/2; otherwise, Npy,;,(r)=0;
- if PMI jo isreported, Np,;,(r) is obtained according to Tables 6.3.1.1.2-1/2; otherwise, Npy,;,(r)=0;
- if CQI isreported, Neg (1) is obtained according to Tables 6.3.1.1.2-3/4; otherwise, Neg (1)=0;

- if Llisreported, N, (r) isobtained according to Tables 6.3.1.1.2-3/4; otherwise, N,(r)=0.
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Table 6.3.1.1.2-7A: Mapping order of CSl fields of one CSI report, pmi-Formatindicator=widebandPMI,
cqgi-Formatindicator=widebandCQlI, csi-ReportMode= Mode 1 and numberOfSingleTRP-CSI-Model1=0

CSl report number CsSl fields
CRIl as in Tables 6.3.1.1.2-3A, if reported
Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if reported
Two Layer Indicators as in Table 6.3.1.1.2-3A, where the first Layer Indicator and the second
Layer Indicator are associated with the first resource and the second resource within the
resource pair respectively and if reported;
Zero padding bits 05p, if needed
PMI wideband information fields X1, from left to right as in Tables 6.3.1.1.2-1 associated with
the first resource within the CSI-RS resource pair, if reported
CSl report #n PMI wideband information fields X2, from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
first CSI-RS resource within the CSI-RS resource pair, if reported
PMI wideband information fields X1, from left to right as in Tables 6.3.1.1.2-1 associated with
the second resource within the CSI-RS resource pair, if reported
PMI wideband information fields X2, from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
second CSI-RS resource within the CSI-RS resource pair, if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if reported

The number of zero padding bits Op in Table 6.3.1.1.2-7A is 0 for 1 CSI-RS port and Op = Nyax — Nreportea fOr more
than 1 CSI-RS port, where:

Npax = max B(r) and Sganx 1S the set of rank combination values of r = {ry, 1, } that are allowed to be
TE€SRank

reported;
- Nreportea = B(R) Where R isthe reported rank combination,
- FOI' 2 CSI'RS pOftS, B(T) = NPMI (T‘l) + NPMI(rz) + NCQI (T‘) + NLI(T'l) + NLI(rz);

= FOI’ more than 2 CSI'RS pOI"[S, B(T) = NPMI,il (Tl) + NPMI,il (Tz) + NPMI,iZ (Tl) + NPMI,iZ (Tz) + NCQI (T) +
Ny (r1) + Ny (2)

- if PMl isreported, Npy;(1) = 2 and Npy(2) = 1; otherwise, Npy; = 0;

- if PMI i, isreported, Npy;y,;, (1) @d Npy, ;, (r,) are obtained according to Tables 6.3.1.1.2-1; otherwise,
Nppmii, = 0;

- if PMI i, isreported, Npy;, i, (1) and Npy i, (12) are obtained according to Tables 6.3.1.1.2-1; otherwise,
Npmii, = 0;

- if CQl isreported, N¢q, () is obtained according to Tables 6.3.1.1.2-3A; otherwise, N¢o, (1) = 0;

- if Ll isreported, N;,(r;) and N, (r,) are obtained according to Tables 6.3.1.1.2-3A; otherwise, N;; = 0.
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Table 6.3.1.1.2-8: Mapping order of CSl fields of one report for CRI/RSRP or SSBRI/RSRP or
CRI/RSRP/Capabilitylndex or SSBRI/RSRP/Capabilitylndex reporting, or mapping order of CSl fields
of one report for inter-cell SSBRI/RSRP reporting

CSl report .
numl?er CSl fields
CRI or SSBRI #1 as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #3 as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #4 as in Table 6.3.1.1.2-6, if reported

RSRP #1 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #3 as in Table 6.3.1.1.2-6, if reported

Differential RSRP #4 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #1 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #2 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #3 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #4 as in Table 6.3.1.1.2-6, if reported

CSl report #n

Table 6.3.1.1.2-8A: Mapping order of CSl fields of one report for CRI/SINR or SSBRI/SINR or
CRI/SINR/Capabilitylndex or SSBRI/SINR/Capabilitylndex reporting

@2 (A0S Csl fields
number
CRI or SSBRI #1 as in Table 6.3.1.1.2-6A, if reported
CRI or SSBRI #2 as in Table 6.3.1.1.2-6A, if reported
CRI or SSBRI #3 as in Table 6.3.1.1.2-6A, if reported
CRI or SSBRI #4 as in Table 6.3.1.1.2-6A, if reported
SINR #1 as in Table 6.3.1.1.2-6A, if reported
Differential SINR #2 as in Table 6.3.1.1.2-6A, if reported
Differential SINR #3 as in Table 6.3.1.1.2-6A, if reported
Differential SINR #4 as in Table 6.3.1.1.2-6A, if reported
Capabilitylndex #1 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #2 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #3 as in Table 6.3.1.1.2-6, if reported
Capabilitylndex #4 as in Table 6.3.1.1.2-6, if reported

CSl report #n

Table 6.3.1.1.2-8B: Mapping order of CSl fields of one report for group-based CRI/RSRP or
SSBRI/RSRP reporting

@2 (A0S Csl fields
number
Resource set indicator
CRI or SSBRI #1 of 1st resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 of 1st resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #1 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #1 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #2 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
CRI or SSBRI #1 of 4th resource group as in Table 6.3.1.1.2-6, if reported
CSl report #n CRI or SSBRI #2 of 4th resource group as in Table 6.3.1.1.2-6, if reported
RSRP of CRI or SSBRI #1 of 1st resource group as in Table 6.3.1.1.2-6
Differential RSRP of CRI or SSBRI #2 of 1st resource group as in Table 6.3.1.1.2-6
Differential RSRP of CRI or SSBRI #1 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #2 of 2nd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #1 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #2 of 3rd resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #1 of 4th resource group as in Table 6.3.1.1.2-6, if reported
Differential RSRP of CRI or SSBRI #2 of 4th resource group as in Table 6.3.1.1.2-6, if reported
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where the 1-bit resource set indicator, with value of 0 or 1, indicates the 1% or the 2" channel measurement resource set
respectively, from which CRI or SSBRI #1 of 1% resource group is reported from; and all remaining resource groups, if
reported, follow the same mapping order as the 1% resource group where CRI or SSBRI #1 of all remaining resource
groups s reported from the indicated channel measurement resource set. For all reported resource groups, CRI or
SSBRI #1 and CRI or SSBRI #2 are reported from different channel measurement resource sets.

Table 6.3.1.1.2-8C: Mapping order of CSl fields of one report for SSBRI/RSRP reporting for
L1/L2-triggered mobility

CSl report number CSil fields

SSBRI #1 as in Table 6.3.1.1.2-6, if reported
SSBRI #2 as in Table 6.3.1.1.2-6, if reported

SSBRI# L X M as in Table 6.3.1.1.2-6, if reported
RSRP #1 as in Table 6.3.1.1.2-6, if reported
Differential RSRP #2 as in Table 6.3.1.1.2-6, if reported

CSl report #n

Differential RSRP # L x M as in Table 6.3.1.1.2-6, if reported
NOTE: L is the number of reported cells provided by higher layer parameter noOfReportedCell and M is the number

of reported SSBRI/RSRP pairs per cell and equal to the value provided by higher layer parameter
nrofReportedRSPerCell.

Table 6.3.1.1.2-9: Mapping order of CSl fields of one CSl report, CSl part 1, pmi-Formatindicator=
subbandPMI or cqi-Formatindicator=subbandCQI

CSl report number CSl fields
CRI as in Tables 6.3.1.1.2-3/4, if reported
Rank Indicator as in Tables 6.3.1.1.2-3/4/5, if reported
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5, if reported
Subband differential CQI for the first TB with increasing order of subband number as in
Tables 6.3.1.1.2-3/4/5, if reported
CSl report #n

CSl part 1 Indicator of the number of non-zero wideband amplitude coefficients M,, for layer 0 as in
Table 6.3.1.1.2-5, if reported
Indicator of the number of non-zero wideband amplitude coefficients M, for layer 1 as in
Table 6.3.1.1.2-5 (if the rank according to the reported Rl is equal to one, this field is set to all
zeros), if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3
and 5.2.2.2.4 [6, TS 38.214] and if reported

NOTE:  Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set to
'1"' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0.
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Table 6.3.1.1.2-9A: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 1

CSl report number

CSl fields

CSl report #n
CSl part 1

CRIl as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported

Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if reported

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if reported

Subband differential CQI for the first TB with increasing order of subband number as in Tables
6.3.1.1.2-3A, if reported

CRIl as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingleTRP-
CSI-Model =1 and if reported,;
First CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberOfSingleTRP-CSI-Model = 2 and if reported

Rank Indicator associated with CRI as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-
Model = 1 and if reported,;
Rank Indicator associated with the first CRI as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-
CSI-Model = 2 and if reported

Wideband CQI associated with CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 1 and if reported;
Wideband CQI associated with the first CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI associated with CRI for the first TB with increasing order of subband
number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 1 if reported;
Subband differential CQI associated with the first CRI for the first TB with increasing order of
subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 2 and if
reported

Second CRI as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberOfSingleTRP-CSI-Model = 2 and if reported

Rank Indicator associated with the second CRI as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Wideband CQI associated with the second CRI for the first TB as in Tables 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI associated with the second CRI for the first TB with increasing order
of subband number as in Tables 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 2 and if
reported

NOTE: Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set to
'1" are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0.

Table 6.3.1.1.2-9B: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 2

CSl report number

CSl fields

CSl report #n
CSl part 1

CRIl as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported;
CRIl as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported

Rank Combination Indicator as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS
resource pair and if reported;
Rank Indicator as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource and if
reported,;
Zero padding bits 0p, if needed

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3A, if associated with one CSI-RS
resource pair and if reported;
Wideband CQI for the first TB as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS
resource and if reported

Subband differential CQI for the first TB with increasing order of subband number as in Tables
6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported,;
Subband differential CQI for the first TB with increasing order of subband number as in Tables
6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported

NOTE:  Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set to
'1"' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0.
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The number of zero padding bits Op in Table 6.3.1.1.2-9B is 0 for 1 CSI-RS port and Op = Npnax — Nreportea (R) fOr more
than 1 CSI-RS port, where:

- Npax = max N(7) . Spani 1Sthe set of rank and rank combination valuesr that are allowed to be reported.
TE€SRank

N(r) is obtained according to Tables 6.3.1.1.2-3A/3B for rank combination indicator and rank indicator
respectively.

- Nyeportea (R) is Obtained according to Tables 6.3.1.1.2-3A for rank combination indicator and R is the reported
rank combination.

- Nreportea (R) is Obtained according to Tables 6.3.1.1.2-3B for rank indicator and R is the reported rank.

Table 6.3.1.1.2-10: Mapping order of CSl fields of one CSl report, CSI part 2 wideband, pmi-
Formatindicator= subbandPMI or cqgi-Formatindicator=subbandCQI

CSl report number CSl fields

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported
Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

PMI wideband information fields Xl, from left to right as in Tables 6.3.1.1.2-1/2, if reported

CSl report #n
CSl part 2

wideband PMI wideband information fields X, from left to right as in Tables 6.3.1.1.2-1/2, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if pmi-
Formatindicator= widebandPMI and if reported
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Table 6.3.1.1.2-10A: Mapping order of CSl fields of one CSl report,
CSl part 2 wideband, csi-ReportMode= Mode 1

CSl report .

number CsSl fields
Two Layer Indicators as in Table 6.3.1.1.2-3A, where the first Layer Indicator and the
second Layer Indicator are associated with the first resource and the second resource

within the resource pair respectively and if reported;

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1 associated
with the first resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the first CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlndicator= widebandPMI and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1 associated
with the second resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1in [6, TS38.214]
associated with the second CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlndicator= widebandPMI and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with CRI in CSI
part 1, numberOfSingleTRP-CSI-Model = 1 and if reported;
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the first CRI
in CSlI part 1, numberOfSingleTRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with CRI in CSI part 1,
numberOfSingleTRP-CSI-Model = 1 and if reported;
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the first CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

CSl report #n ] ] ] ] . . .
CSl part 2 PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1, if

wideband associated with CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI wideband information fields X1 , from left to right as in Tables 6.3.1.1.2-1, if

associated with the first CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 2 and if
reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with CRI in CSI part 1, pmi-Formatindicator= widebandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with the first CRI in CSI part 1, pmi-Formatindicator= widebandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the second
CRI in CSl part 1, numberOfSingleTRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the second CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1, if

associated with the second CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 2 and if
reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
associated with the second CRI in CSlI part 1, pmi-Formatindicator= widebandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
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Table 6.3.1.1.2-10B: Mapping order of CSl fields of one CSl report,

CSl part 2 wideband, csi-ReportMode= Mode 2

number

CSl report

CSl fields

CSl report #n
CSl part 2
wideband

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if reported part 1 is
associated with one CSI-RS resource and if reported
Two Layer Indicators as in Table 6.3.1.1.2-3A, if reported part 1 is associated with one
CSI-RS resource pair, where the first Layer Indicator and the second Layer Indicator are
associated with the first resource and the second resource within the resource pair
respectively and if reported;
Layer Indicator as in Table 6.3.1.1.2-3B, if reported part 1 is associated with one CSI-RS
resource and if reported

PMI wideband information fields X1 , from left to right as in Tables 6.3.1.1.2-1 associated

with the first resource within the CSI-RS resource pair, if reported part 1 is associated with
one CSI-RS resource pair and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1in [6, TS38.214]

associated with the first CSI-RS resource within the CSI-RS resource pair, if pmi-

Formatindicator= widebandPMI and reported part 1 is associated with one CSI-RS
resource pair and if reported

PMI wideband information fields X1 , from left to right as in Tables 6.3.1.1.2-1 associated

with the second CSI-RS resource within the CSI-RS resource pair, if reported part 1 is
associated with one CSI-RS resource pair and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214]
associated with the second CSI-RS resource within the CSI-RS resource pair, if pmi-
Formatlindicator= widebandPMI and reported part 1 is associated with one CSI-RS
resource pair and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1, if reported
part 1 is associated with one CSI-RS resource and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or

codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if pmi-
Formatindicator= widebandPMI and reported part 1 is associated with one CSI-RS
resource and if reported

Table 6.3.1.1.2-11: Mapping order of CSl fields of one CSl report, CSI part 2 subband,
pmi-Formatindicator= subbandPMI or cqi-Formatindicator=subbandCQI

CSl report #n
Part 2 subband

Subband differential CQI for the second TB of all even subbands with increasing order of subband
number, as in Tables 6.3.1.1.2-3/4/5, if cqi-Formatindicator=subbandCQI and if reported

PMI subband information fields X, of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing order of
subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number, as in Tables 6.3.1.1.2-3/4/5, if cqgi-Formatindicator=subbandCQI and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband number,

from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports according to
Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of subband number, if
pmi-Formatindicator= subbandPMI and if reported

NOTE:  Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set
to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand
with value set to '1' as subband O.
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Table 6.3.1.1.2-11A: Mapping order of CSl fields of one CSl report, CSI part 2 subband,
csi-ReportMode= Mode 1

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported
Subband differential CQI for the second TB of all even subbands with increasing order of subband
number associated with CRI in CSI part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 1 and if reported;
Subband differential CQI for the second TB of all even subbands with increasing order of subband
number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, nhumberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
Subband differential CQI for the second TB of all even subbands with increasing order of subband
number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
CSl report #n Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 2 and if reported
Part 2 subband

PMI subband information fields Xz of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 1 and if reported;
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlndicator=subbandCQI, nhumberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports

associated with CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd

subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
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associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlndicator=subbandCQI, nhumberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
odd subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

Table 6.3.1.1.2-11B: Mapping order of CSl fields of one CSl report, CSI part 2 subband,
csi-ReportMode= Mode 2

PMI subband information fields Xz of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields Xz of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields Xz of all odd subbands with increasing order of subband

CSl report #n number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
Part 2 subband associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported
Subband differential CQI for the second TB of all even subbands with increasing order of subband
number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields Xz of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported
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Table 6.3.1.1.2-11C: Mapping order of CSl fields of one CSI report containing N$*? CSI sub-report(s),
CSl part 2 subband, pmi-Formatindicator= subbandPMI or cqi-Formatindicator=subbandCQI

CSl report #n
Part 2 subband

Subband differential CQI of CSI sub-report #1 for the second TB of all even subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cgi-Formatindicator=subbandCQI
and if reported

PMI subband information fields X, of CSI sub-report #1 of all even subbands with increasing order
of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna
ports of CSI sub-report #1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with
increasing order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI of CSI sub-report #2 for the second TB of all even subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cgi-Formatindicator=subbandCQI
and if reported

PMI subband information fields X, of CSI sub-report #2 of all even subbands with increasing order
of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna
ports of CSI sub-report #2 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with
increasing order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI of CSI sub-report #N,3“? for the second TB of all even subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-Formatindicator=subbandCQI
and if reported

PMI subband information fields X, of CSI sub-report #N,f”b of all even subbands with increasing
order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2
antenna ports of CSI sub-report #N,ﬁ”b according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and if
reported

Subband differential CQI of CSI sub-report #1 for the second TB of all odd subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cgi-Formatindicator=subbandCQI
and if reported

PMI subband information fields X, of CSI sub-report #1 of all odd subbands with increasing order of
subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
of CSI sub-report #1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with
increasing order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI of CSI sub-report #2 for the second TB of all odd subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cgi-Formatindicator=subbandCQI
and if reported

PMI subband information fields X, of CSI sub-report #2 of all odd subbands with increasing order of
subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index of for 2 antenna
ports CSI sub-report #2 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with
increasing order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI of CSI sub-report #NS* for the second TB of all odd subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cgi-Formatindicator=subbandCQI
and if reported

PMI subband information fields X, of CSI sub-report #N,5%? of all odd subbands with increasing
order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2
antenna ports of CSI sub-report #N,f”b according to Clause 5.2.2.2.1in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and if
reported

NOTE:  Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set
to '1' are numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with
value set to '1' as subband 0. CSI sub-report #1, CSI sub-report #2, ..., CSI sub-report #N5*? correspond to
the CSI sub-reports in increasing order of CSI-ReportSubConfigID.
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If none of the CSI reports for transmission on a PUCCH is of two parts, the CSl fields of all CSl reports, in the order
from upper part to lower part in Table 6.3.1.1.2-12, are mapped to the UCI bit sequence ay, ay,a,, as,..., a4 Starting

with &,. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most
significant bit of the first field is mapped to &,.

Table 6.3.1.1.2-12: Mapping order of CSl reports to UCI bit sequence a,,8;,a,,8;3,...,a 1,
without two-part CSI report(s)

UCI bit sequence CSl report number
CSl report #1

asin Table 6.3.1.1.2-7/7A/8/8B
CSl report #2

as in Table 6.3.1.1.2-7/7A/8/8B

NIRRT

CSl report #n
as in Table 6.3.1.1.2-7/7A/8/8B

Q

A-1
NOTE:  For a CSl report #i containing N{*? CSI sub-reports, where i € {1,2, ...,n}, all CSI sub-
reports within the CSI report #i are mapped to the corresponding segment of the UCI
bit sequence of CSI report #i, from upper part to lower part of the segment, in
increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-report #2, ...,
CSI sub-report #N$*? correspond to the CSI sub-reports in increasing order of CSI-
ReportSubConfigID.

If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,
al’,a®,af’,al,...,af) , and a((f),ai(z),aéz),aéz),,,,,afj;)fl. The CSl fields of all CSI reports, in the order from upper

A0
part to lower part in Table 6.3.1.1.2-13, are mapped to the UCI bit sequence a”,a®,af ,af’ ....a%,
al? . The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most
significant bit of thefirst field is mapped toa{" . The CSl fields of all CSI reports, in the order from upper part to lower
part in Table 6.3.1.1.2-14, are mapped to the UCI bit sequence al?,a{,a{? ,a{,...,al?,  startingwith a{? . The most
significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of
thefirst field is mapped to a? . If the length of UCI bit sequence a?,a?,aP,a?,...a9 islessthan 3 bits, zeros

B0
shall be appended to the UCI bit sequence until its length equals 3.

. starting with

Table 6.3.1.1.2-13: Mapping order of CSl reports to UCI bit sequence a®,a®,a$,al,....a%, _,

A
with two-part CSl report(s)

UCI bit sequence CSl report number
® CSl report #1 if CSI report #1 is not of two parts, or
& CSl report #1, CSl part 1, if CSI report #1 is of two parts,
ai(l) as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B
a CSl report #2 if CSl report #2 is not of two parts, or
& CSl report #2, CSl part 1, if CSI report #2 is of two parts,
aél) as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B
CSl report #n if CSl report #n is not of two parts, or
a® CSl report #n, CSl part 1, if CSI report #n is of two parts,
AD as in Table 6.3.1.1.2-7/7A/8/8B/9/9A/9B

NOTE: For a CSl report #i containing Nf”” CSlI sub-reports, where i € {1,2, ..., n}, either all CSI sub-
reports not of two parts or CSl part 1 of all CSI sub-reports of two parts, are mapped to the
corresponding segment of the UCI bit sequence of CSI report #i, from upper part to lower part
of the segment, in increasing order of CSI sub-report number. CSI sub-report #1, CSI sub-
report #2, ..., CSI sub-report #N{*? correspond to the CSI sub-reports in increasing order of
CSI-ReportSubConfiglD.
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where CS| report #1, CSl report #2, ..., CSl report #nin Table 6.3.1.1.2-13 correspond to the CSI reportsin increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

Table 6.3.1.1.2-14: Mapping order of CSl reports to UCI bit sequence a?,a®,al? ,al?,....a

AD?
with two-part CSl report(s)

UCI bit sequence CSl report number

CSl report #1, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
if CSl part 2 exists for CSI report #1

(2) CSl report #2, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B

8 if CSl part 2 exists for CSI report #2
a®
@ CSil report #n, CSI part 2 wideband, as in Table 6.3.1.1.2-10/10A/10B
& if CSlI part 2 exists for CS| report #n
aéz) CSl report #1, CSl part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
: if CSl part 2 exists for CSI report #1
: CSl report #2, CSl part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
aﬁl, ) if CSl part 2 exists for CSI report #2

CSil report #n, CSI part 2 subband, as in Table 6.3.1.1.2-11/11A/11B/11C
if CSl part 2 exists for CSI report #n
NOTE: For a CSl report #i containing N7*? CSI sub-reports, where i € {1,2, ...,n}:

- CSil part 2 widebands of all CSI sub-reports are mapped to the corresponding segment of
the UCI bit sequence of CSI report #i, from upper part to lower part of the segment, in
increasing order of CSI sub-report number;

- CSI sub-report #1, CSI sub-report #2, ..., CSI sub-report #N** correspond to the CSI
sub-reports in increasing order of CSI-ReportSubConfigID.

where CS| report #1, CSl report #2, ..., CSl report #n in Table 6.3.1.1.2-14 correspond to the CSI reportsin increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

6.3.1.1.3 HARQ-ACK/SR and CSI

If none of the CSI reports for transmission on a PUCCH is of two parts, the UCI bit sequence a,,a,a,,83,...,85 1 IS
generated according to the following, where A= 0 + O + 0% :

- if thereisHARQ-ACK for transmission on the PUCCH, the HARQ-ACK bits are mapped to the UCI bit

Sequence a,a,, a,, ay,..., a ., Where g =5 for i =0,1,..., 0" —1, the HARQ-ACK bit sequence

G, ™, 0/",...,0]5& | isgiven by Clause 9.1 of [5, TS38.213], and 0** is number of HARQ-ACK bits; if there
isno HARQ-ACK for transmission on the PUCCH, set Ak — (;

- if thereis SR for transmission on the PUCCH, set a; = &, gacx for i =0 0A 41, 0** +O% -1,

where the SR bit sequence Oy GfR,...,G(f:;_l isgiven by Clause 9.2.5.1 of [5, TS 38.213]; if thereisno SR
for transmission on the PUCCH, set o=R — (;

- theCSl fields of al CSl reports, in the order from upper part to lower part in Table 6.3.1.1.2-12, are mapped to
the UCI bit sequence a_,q a a starting with @ e« » Where 0% isthe

OACK +OSR +ll"'l OACK +OSR +OCS| -1
number of CSI bits.

+OR?

If at least one of the CSI reports for transmission on a PUCCH is of two parts, two UCI bit sequences are generated,
ay,a”,a,al,...af),  and al?,a?,al?,a?,...,a?, , according to the following, where

A(l) — OACK +OSR + OCSI-panl and A(2) — OCSI-panZ:

- if thereisHARQ-ACK for transmission on the PUCCH, the HARQ-ACK bits are mapped to the UCI bit
sequence aél),ai(l),aél),aél),...,agzcu, where g =g for i =0,1,...,0"™ -1, the HARQ-ACK bit sequence

G, ™, 0,/"%,...,05& | isgiven by Clause 9.1 of [5, TS38.213], and 0** is number of HARQ-ACK bits; if there
isno HARQ-ACK for transmission on the PUCCH, set Ak — (;
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- if thereis SR for transmission on the PUCCH, set a; = &, gacx for i =0 0A 41, 0** +O% -1,

where the SR bit sequence GOSR, 6132,---,65;_1 isgiven by Clause 9.2.5.1 of [5, TS 38.213]; if thereisno SR
for transmission on the PUCCH, set o=k — (;

- theCSl fields of al CSl reports, in the order from upper part to lower part in Table 6.3.1.1.2-13, are mapped to
i @ @ @ i i (6] CSl-partl ;
the UCI bit sequence Ao, o5 1 Boack 5,19+ Boack , oo, StAItiNg with Ak, g where O isthe

number of CSI bitsin CSl part 1 of all CSI reports;

- theCSl fields of al CSl reports, in the order from upper part to lower part in Table 6.3.1.1.2-14, are mapped to
the UCI bit sequence a”,a®,af? ,a? ....a%, | startingwith a{?, where O isthe number of CSl bitsin

CSl part 2 of al CSl reports. If the length of UCI bit sequence aéz),af),aéz),aéz),...,afjl)_l isless than 3 bits,

zeros shall be appended to the UCI hit sequence until its length equals 3.

6.3.1.1.4 UCI with different priority indexes

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1, and SR associated with priority index 1 if any are transmitted on a PUCCH, two UCI

bit sequences are generated, af”, al”,af, al, ..., a'y,_ andal?,a®,a?,al?, ..,a'?, ., accordingtothe

following, where A" = QACK-HP | oSR-HP gng A(2) = QACK-LP.
- the HARQ-ACK bits associated with priority index 1 are mapped to the UCI bit sequence
al”,a®,alP,al", ..., a%cx_we_,, where @ = 5P for i = 0,1,..., 04°K~HP — 1, the HARQ-ACK bit
sequence 65 K HP gACKHP | 505tk iip_, isgiven by Clause 9.1 of [5, TS 38.213], and 0ACK-HP s the
number of HARQ-ACK bits associated with priority index 1;

- if thereis SR associated with priority index 1 for transmission on the PUCCH, set a(”) = 6% M e for i =

OACK-HP QACK-HP 1 7, QACK-HP 1 oSR-HP _ 1 wherethe SR bit sequence 658 P, aFRHP, .., 6581,
isgiven by Clause 9.2.5.1 of [5, TS 38.213]; if thereis no SR associated with priority index 1 for transmission
on the PUCCH, set 0SR-HP = q;

- the HARQ-ACK bits associated with priority index 0 are mapped to the UCI bit sequence
al?,a?,a?,al?, ..., a8k p_,, whereal® = GAKLP for i = 0,1, ..., 0AK-LP — 1, the HARQ-ACK bit
sequence 65 CK~LP, gRCK-LP | 5258 ip_, isgiven by Clause 9.1 of [5, TS 38.213], and 0A°K~** is the number

of HARQ-ACK bits associated with priority index O.

6.3.1.2 Code block segmentation and CRC attachment

The UCI bit sequence from clause 6.3.1.1 isdenoted by a,,a,,a,,83,...,a5_1, Where A isthe payload size. The
procedure in Clause 6.3.1.2.1 appliesfor A >12 and the procedurein Clause 6.3.1.2.2 appliesfor A<11.

6.3.1.2.1 UCI encoded by Polar code

If the payload size A >12, code block segmentation and CRC attachment is performed according to Clause 5.2.1. If
(A=360 and E>1088) orif A>1013, | =1;otherwise | _ =0, where E isthe rate matching output sequence

length as given in Clauses 6.3.1.4.1 and 6.3.1.4.3.

If 12< A<19, the parity bits p,,, p,1, p,»
generator polynomia g_.,(D) in Clause 5.1, resulting in the sequence C,q,C;1,Cr5,Crg-- G (k

Pr(L-a) in Clause 5.2.1 are computed by setting L to 6 bits and using the

1) Where I isthe code

r=

block number and K, isthe number of bits for code block number T .

If A> 20, the parity bits p,q, p,y, p, ... Py INClause5.2.1 are computed by setting L to 11 bitsand using the
generator polynomia g...,(D) in Clause 5.1, resulting in the sequence C,,Cy1,C;2,C3,-- C;(k, -1) Where I isthe
code block number and K, isthe number of bits for code block number r .
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6.3.1.2.2 UCI encoded by channel coding of small block lengths
If the payload size A <11, CRC hits are not attached.

The output bit sequence is denoted by ¢, ¢;,¢;,Cs,...,Cx 4, Where ¢ =a for i=0,1...,A-1and K=A.

6.3.1.3 Channel coding of UCI

6.3.1.3.1 UCI encoded by Polar code

Information bits are delivered to the channel coding block. They are denoted by C;¢,C1,C;2,C 31 Cr(k, 1) » Where I
is the code block number, and K, isthe number of bitsin code block number I . The total number of code blocksis
denoted by C and each code block isindividually encoded by the following:

If 18< K, <25, theinformation bits are encoded via Polar coding according to Clause 5.3.1, by setting n__ =10,
I, =0,n,. =3, n¢=1if E -K, +3>192 and n;0' =0 if E, — K, +3<192, where E, istherate matching
output sequence length as given in Clauses 6.3.1.4.1 and 6.3.1.4.3.

If K, >30, theinformation bits are encoded via Polar coding according to Clause 5.3.1, by setting n__ =10,

I, =0, N, =0,and nZ' =0.

After encoding the bits are denoted by d ,,d ,,d,,,d.,,...,d

N where N, isthe number of coded bitsin code block

number I .
6.3.1.3.2 UCI encoded by channel coding of small block lengths

Information bits are delivered to the channel coding block. They are denoted by c,,c;,C5,Cs,...,Cx_1, Where K isthe
number of bits.

The information bits are encoded according to Clause 5.3.3.

After encoding the bits are denoted by d,,d,,d,,d,,...,d,_,, where N isthe number of coded bits.

6.3.1.4 Rate matching

For PUCCH formats 2/3/4, the total rate matching output sequence length E

P%%%'g , Pﬁﬂg, and N;%Cbﬂé“l‘ are the number of symbols carrying UCI for PUCCH formats 2/3/4 respectively;

isgiven by Table 6.3.1.4-1, where

tot

NSSH2 - NFUCH2 and Nppg-™* are the number of PRBs that are determined by the UE for PUCCH formats 2/3/4

transmission respectively according to Clause 9.2 of [5, TS38.213]; and NSPE ccHz, NSPE CCH3 and N arethe

spreading factors for PUCCH format 2, PUCCH format 3, and PUCCH format 4, respectively.

Table 6.3.1.4-1: Total rate matching output sequence length E

tot

Modulation order

P H form
vccH format QPSK T/2-BPSK
PUCCH format 2 16 NEDSUG - Nogg 2 /Ngp ““12 N/A
PUCCH format 3 24 NSISEUE - Nigs O [Ngg 3 12 NoeCue - Nogs o [Ngg €€
PUCCH 4 PUCCH4 PUCCH,4 PUCCH4 PUCCH,4 PUCCH4
PUCCH format 4 24 - Noymiuct * Ners /Nsg 12 Noymuer " Nerg /Nsg
6.3.1.4.1 UCI encoded by Polar code

The input bit sequence to rate matchingis d ,,d,,,d,,,d,,...,d where I isthe code block number, and N, isthe

r(N,-1)
number of coded bitsin code block number r .
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Table 6.3.1.4.1-1: Rate matching output sequence length E

UCI(s) for
transmission on a UCI for encoding Value of E
PUCCH
HARQ-ACK HARQ-ACK Eyo = Ew
HARQ-ACK, SR HARQ-ACK, SR Eyq = Ey
CSl _
(CSI not of two parts) csl e = Bu
HARQ-ACK, CSI -
(CSI not of two parts) HARQ-ACK, CSI e = B
HARQ-ACK, SR, CSI- |1 \RQ-ACK, SR, CSI Eue = Ew

(CSI not of two parts)

CsSlI CSlpart 1 Eua = min(Etot’ROCSI_pml'i' L)/ 9 /Qm—" Qn )

(CSI of two parts) CSl part 2 Eug = B — min(Emt,ROCS"pa”l+ L)/ o ! Qm—‘- Q. )
HARQ-ACK, CS| SQtR? Ack e Eue =min(E,,,[(0** + 0™ 4 L)R}Z/Q, | Q, )
(CSI of two parts) CSl part 2 Eug = E, - mi n(Eto“ROACK 4+ OCSPatt | L) / mglx /Qm—" Q. )

HARQ-ACK, SR, CSI
(CSI of two parts)

HARQ-ACK, SR, CSI
part 1

EUCI = min(Elol ”_(OACK +O% + O 4 L)/ mcaf /Qm-"Qm )

CSl part 2

Eyo = B - Min(E,, | (0% + O + 0% 4 L)/ R™/Q, Q. )

Rate matching is performed according to Clause 5.4.1 by setting |

=1 and the rate matching output sequence length

0 E, =|Eyq /Cyq | Where C ., isthe number of code blocks for UCI determined according to Clause 6.3.1.2.1 and

thevaueof E  isgivenby Table6.3.1.4.1-1:

- O"* isthe number of bits for HARQ-ACK for transmission on the current PUCCH;

- O% isthe number of bits for SR for transmission on the current PUCCH;

- 0% jsthe number of bits for CSI part 1 for transmission on the current PUCCH,;

- O jsthe number of bitsfor CSI part 2 for transmission on the current PUCCH;

- if A>360, L=11; otherwise, L isthe number of CRC bits determined according to Clause 6.3.1.2.1, where A
equals Q%P for "CSl (CSI of two parts)”, equals O* + 0“5 for "HARQ-ACK, CSI (CSl of two parts)",
and equals 0" + O + O™ for "HARQ-ACK, SR, CSI (CSl of two parts)" respectively in

Table6.3.1.4.1-1;

- R[& isthe configured maximum PUCCH coding rate;

E,. isgivenby Table6.3.1.4-1.

The output bit sequence after rate matching is denoted as f

output sequence in code block humber T .

6.3.1.4.2

The input bit sequence to rate matchingis d,,d,,d,,...,d

Thevaueof E

ucl

Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length E = E

The output bit sequence after rate matching is denoted as f

N-1°

ETSI
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or Ty Fomeey Ty

where E, isthe length of rate matching

UCI encoded by channel coding of small block lengths

is determined according to Table 6.3.1.4.1-1 by setting L =0.
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6.3.1.4.3 UCI with different priority indexes encoded by Polar code

The following procedure in this clause 6.3.1.4.3 appliesif uci-MuxWithDiffPrio is configured, and HARQ-ACK bits
associated with priority index 0, HARQ-ACK bits associated with priority index 1 and SR associated with priority
index 1 if any are transmitted on a PUCCH.

The input bit sequence to rate matching is d,, dy, dyz, drs, -, drn,-1) Where r isthe code block number, and N, isthe
number of coded bitsin code block number r.

Table 6.3.1.4.3-1: Rate matching output sequence length Ey for UCIs with different priority indexes

UCls for transmission

on a PUCCH UCI for encoding Value of Eyq
HARQ-ACK of priority ::ﬁ‘eR)?l_ACK of priority Eycr = min(Evor, [(02%HP + L) /REE M /Qn ] - Q)
index 1, HARQ-ACK of 112 5 ACK of priority - . ACK_HP -
priority index 0 index 0 Eyct = Eror — min(Eor [(0 +L)/REE""/Qm] * Qm)
o HARQ-ACK of priority
HARQ-ACK of priority index 1, SR of priority Eycr = min(Eyor, [(OACKHP 4 OSR-HP 4 1) /RIE=HP /0. 1+ Q1)
index 1, SR of priority index 1

index 1, HARQ-ACK of

priority index 0 HARQ-ACK of priority | Euci = Etor — min(Eeor, [(0AKHP 4+ 0SR-HP 4 L) /REEHP /Q.y, |

index 0 *Qm)

Rate matching is performed according to Clause 5.4.1 by setting I;;, = 1 and the rate matching output sequence length
to E, = |Eyct/ Cucil, where Cyc; isthe number of code blocks for UCI determined according to Clause 6.3.1.2.1 and the
value of Ey¢; isgiven by Table 6.3.1.4.3-1:

- 0ACK=HP jisthe number of bits for HARQ-ACK associated with priority index 1 for transmission on the current
PUCCH;

- OSR-HP jsthe number of bits for SR associated with priority index 1 for transmission on the current PUCCH;

- if A = 360, L=11; otherwise, L isthe number of CRC bits determined according to clause 6.3.1.2.1, where A
equals 0AK=HP for the case of "HARQ-ACK of priority index 1, HARQ-ACK of priority index 0", and equals
OACK-HP 4 oSR-HP for the case of "HARQ-ACK of priority index 1, SR of priority index 1, HARQ-ACK of
priority index 0" respectively in Table 6.3.1.4.3-1;

- RU&HP isthe configured maximum PUCCH coding rate of priority index 1;
- Eytisgivenby Table6.3.1.4-1.
The output bit sequence after rate matching is denoted as frq, fr1, fr2, - fr(g,-1) Where E.. is the length of rate matching

output sequence in code block number r.

6.3.1.4.4 UCI with different priority indexes encoded by channel coding of small block
lengths

The following procedure in this clause 6.3.1.4.4 appliesif uci-MuxWithDiffPrio is configured, and HARQ-ACK bits
associated with priority index 0, HARQ-ACK bits associated with priority index 1 and SR associated with priority
index 1 if any are transmitted on a PUCCH.

Theinput bit sequence to rate matching isd,, d,, d5, ..., dy_1.
The value of Ey; is determined according to Table 6.3.1.4.3-1 by setting L=0.
Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length E = Ey;.

The output bit sequence after rate matching is denoted as fy, f1, f2, -, fr-1-
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6.3.1.5 Code block concatenation

Theinput bit sequence for the code block concatenation block are the sequences f ,forr=0,.,C-1

ro? frl’ frZ""’ fr(E,fl)
and where E, isthe number of rate matched bits for the I -th code block.

Code block concatenation is performed according to Clause 5.5.

The bits after code block concatenation are denoted by gy, Gy, U, Og»--rsOg.;» Where G'=| Eve / Cuei |- Cuer with the
valuesof E  and C,, giveninClauses6.3.1.4.1and 6.3.1.4.3. Let G be the total number of coded bits for

transmissonand G = G'+ mod(E,,Cyq )- Set g, =0 for i =G',G'+1,...,G-1.

6.3.1.6 Multiplexing of coded UCI bits to PUCCH

If CSI of two parts or UCIs with different priority indexes are transmitted on a PUCCH, the coded bits corresponding to
UCI bit sequence a’,af,a{’,a’ ....aly, | isdenoted by g, 9,99, g%,...,g% and the coded hits corresponding

3 IOy
to UCI bit sequence a/”,a?,a{”,af?,...,a'?, | isdenoted by g?,9?,02,92,..., ((;2()2)_1.

For PUCCH format 2 when uci-MuxWithDiffPrio is configured, the coded bit sequence g¢, g1, 92, 93, ---» g1 IS
generated for UCIs with different priority indexes by setting g; = gl.(l) fori =0,1,..,6G® — 1, and setting g; = g
fori=6W,6MW +1,..,60+6® 1.

)
i-¢(»

For PUCCH format 3/4, the coded bit sequence g,,0,,9,,05,.--,0g 1 Where G=G® + G, is generated according to
the following.

Table 6.3.1.6-1: PUCCH DMRS and UCI symbols

Number of UCI
PUCCH PUCCH DMRS symbol 15t UCI symbol 2" UCI symbol | 3 UCI symbol
CHIEH symbol indices | INAICES S€tS | jngices set S&, | indices set S, |indices set S
(symbols) N
ucl
4 {1} 2 {0,2} {3} -
4 {0,2} 1 {1,3} - -
5 {0, 3} 1 {1,2, 4} - -
6 {1, 4} 1 {0, 2, 3, 5} - -
7 {1, 4} 2 {0, 2, 3, 5} {6} -
8 {1, 5} 2 {0, 2, 4, 6} 3.7} -
9 {1, 6} 2 {0,2,5, 7} {3,4, 8} -
10 2.7) 2 {1, 3, 6, 8} {0, 4,5, 9} -
10 (L, 3,6, 8} 1 {0,2,4,5,7,9} - -
11 2.7 3 (1,3,6,8} {0,4,5,9) {10}
11 {1,3,6,9} 1 {0,2,4,5,7,8,10} - -
12 2, 8} 3 {1,3,7,9} {0,4,6,10} (5,11}
12 {1,4,7,10} 1 {0,2,3,5,6,8,9,11} - -
13 2,9 3 {1,3,8,10} {0,4,7,11} (5,6,12}
13 (1,4,7,11) 2 {0,2,3,5,6,8,10,12} (9} -
14 {3, 10} 3 {2,4,9,11} {1,5,8,12} {0,6,7,13}
14 {1,5,8,12} 2 {0,2,4,6,7,9,11,13} (3, 10} -

Denote § as UCI OFDM symbol index. Denote N, as the number of elementsin UCI symbol indicesset S{, for

i=1..,N5 , where S{, and N, aregiven by Table 6.3.1.6-1 according to the PUCCH duration and the PUCCH

NGy
DMRS configuration. Denote N;rJn%CLTc'u = Z NU), asthe number of OFDM symbols carrying UCI in the PUCCH.
i=1

Denote Q,, asthe modulation order of the PUCCH.
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For PUCCH formats 3/4, set N2 = 12 - NJUSCHs /N IUCCRS | \where NEYCCHS is the number of PRBs that is
determined by the UE for the corresponding PUCCH format transmission according to Clause 9.2 of [5, TS 38.213],
and N¢ ““"* isthe spreading factor for the corresponding PUCCH format [4, TS 38.211], where s € {3,4}.

ucCl ucl
i=1

I
Find the smallest j > 0 such that (ZN(') J N3 Q >GW.

Setn, =0;
Set n,=0;

Set NL?/CrTI]bOI = \‘{G(l) _[Jz_l: NS)CIJ I\ILSJ/CI‘:TbOI ’ Qmj/(Nl(JJC)I 'Qm)J;

i=1

-1 .
i=1

for | =0 to N;%Cb%, -1

=
if5eUsly
i=1

for k=0 to NY™ _1

ucl

forv=0toQ, -1
g =qg®-
Gxv=9"

n=n+1;
end for
end for
dlsei § € ()
if M >0
y =1,
else
y=0;
end if
M=M-1;
for k=0to NY™ 4+ -1

ucl

forv=0toQ -1

— 1) .

gl,k,v:gr(h)v

n=n+1;
end for
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end for

symbol __ 1

for k = N@’c"fm' +y 10 N3G

forv=0toQ -1

Oixy = gr(122) :
n,=n,+1;
end for
end for
else

for k=0 to NL?C”l‘b‘" -1

forv=0toQ -1

Oixy = gr(122) :
n,=n,+1;
end for
end for
end if
end for
Set n=0

for | =0 to N;%Cb%, -1
for k=0 to NY™ _1

ucl

forv=0toQ, -1

On = Oy
n=n+1,
end for
end for

end for

6.3.2 Uplink control information on PUSCH

ETSI TS 138 212 v18.3.0 (2024-08)

Thefollowing clauses 6.3.2.2, 6.3.2.3, and 6.3.2.5 apply regardless of whether the higher layer parameter uci-
MuxWithDiffPrio is configured or not. The following clauses 6.3.2.1, 6.3.2.4, and 6.3.2.6 apply by assuming uci-
MuxWithDiffPrio is not configured, or uci-MuxWithDiffPrio is configured and the UCIs for transmission on a PUSCH

are of the same priority index, unless stated otherwise.

If the UE is configured with a PUCCH-SCell, uci-MuxWithDiffPrio is replaced by uci-
MuxWithDiffPrioSecondaryPUCCHgroup for the secondary PUCCH group in this clause.
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6.3.2.1 UCI bit sequence generation

6.3.2.1.1 HARQ-ACK

If HARQ-ACK bits are transmitted on a PUSCH, the UCI bit sequence ag, &y, a,,as,..., 8,51 iSdetermined as follows:

- If UClI istransmitted on PUSCH without UL-SCH and the UCI includes CS| part 1 without CSI part 2,

- if thereisno HARQ-ACK bit given by Clause 9.1 of [5, TS38.213], set @, = 0, a = O,and A= 2;

- if thereis only one HARQ-ACK bit G/ given by Clause 9.1 of [5, TS38.213], set 8, =0, -, &, =0,
and A=2;

- otherwise, set & =0 for i =0,1, oy O —1 and A= 0", where the HARQ-ACK bit sequence
0,0/ ,...,00._, isgiven by Clause 9.1 of [5, TS 38.213].

6.3.2.1.2 CSl

If cqi-BitsPer Subband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI
and replacing the corresponding number of bits 2 by 4.

If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the bitwidth of a CSl field of the CSI sub-
report is determined following the procedure in this clause 6.3.2.1.2 by taking configurations in CS-ReportSubConfig
when applicable. If csi-ReportSubConfig configures alist of CSI-RS resource IDs, for the determination of the bitwidth
of aCRI field, the value of K£57RS is the number of CSI-RS resources configured in the corresponding csi-
ReportSubConfig.

The bitwidth for PMI of codebookType=typel-SinglePanel and codebookType=typel-MultiPanel is specified in
Clause 6.3.1.1.2.

The bitwidth for RI/LI/CQI/CRI of codebookType=typel-SnglePanel and codebookType=typel-MultiPanel is specified
in Clause 6.3.1.1.2.

The bitwidth for PMI/RI/LI/CQI/CRI with 1 CSI-RS port is specified in Clause 6.3.1.1.2.

The bitwidth for PMI of codebookType=typell is provided in Tables 6.3.2.1.2-1, where the values of (Nl, N2) ,
(0,0,), L, Npg.» M,, M,, and K aregiven by Clause 5.2.2.2.3in [6, TS 38.214].

Table 6.3.2.1.2-1: PMI of codebookType=typell

Information fields Xl for wideband PMI Information fields X2 for wideband PMI or per subband PMI
il.l il.2 I1,3,1 I1,4,1 Il,3,2 I1,4,2 IZ,l,l |2,1,2 |2,2,l |2,2,2
Rank=1 B N.N. Y]
SBAﬁmp [log,(0,0,)] Iogz[ 12] [log,(2L) |32L-1] A NA | (M, =1)-log, Nog N/A N/A N/A
0
Rank=2 [ N.N Y
saamp ([log,(0,0,)] '092[ leJ [log,(2L) ] A2L 1] [log,(2L) ]| F2L -1 (M,~1)-10g, Neg | (M,~1)-10g, Neg N/A N/A
off
Rank=1 T NN mir{M,, K)-10g, Nog,
seAmp |[log,(0,0,)] Iogz[ 12] [log,(2L) |32L-1] A N/A [ =10g, Nos N/A min(M, K?)-1  N/A
on +2-(M, —mir{M,,K®))
Rank=2 r NNY] mir{Ml,K(z))WngNPSK mir(MZ!K(Z))‘mgzNPSK
seamp |[l0g,(0,0,)] Iogz( 1sz [log,(2L) | 2L -1)[log,(2L) ]| 3(2L—1] ~log, N, ~100, Npg min(M,, K@ )-1| min(M,, K@ )-1
on

+2-(M, =minM, K@) | +2-(M, ~mirM,,.K®)|

The bitwidth for PMI of codebookType=typell-r16is provided in Tables 6.3.2.1.2-1A, where the values of (N;, N,),
(04,0,), L, KN*, Ny, and {M,},-, _, aregiven by Clause 5.2.2.2.5in[6, TS 38.214].
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Table 6.3.2.1.2-1A: PMI of codebookType=typell-r16

Information fields X;
i1,1 i1,2 i1,8,1 i1,8,2 i1,8,3 i1,8,4-
Rank=1 [log,(0,0,)] [logz (NlNZ)] [log, KVZ] N/A N/A N/A
N; <19 L
Rank=2 [log,(0,0,)] [logz (NILNZ)] [log, (2L)] [log, (2L)] N/A N/A
N; <19
Rank=3 [log,(0102)] [10g2 (NILNZ)] [log,(2L)] [log,(2L)] [log,(2L)] N/A
N; <19
Rank=4 [log2(0,02)] [logz (NlLNZ)] [log,(2L)] [log,(2L)] [log,(2L)] [log,(2L)]
N; <19
Rank=1 [log,(0,0,)] [logz (NlLNz)] [log, KN%] N/A N/A N/A
Ny > 19
Rank=2 [log,(0,0,)] [logz (NlLNz)] [log,(2L)] [log,(2L)] N/A N/A
Ny > 19
Rank=3 [log;(0102)] [10g2 (NINZ)] [log,(2L)1 [log,(2L)1 [log,(2L)] N/A
N; > 19 L
Rank=4 [log,(0102)] NN, [log,(2L)] [log,(2L)] [log,(2L)] [log,(2L)]
log, L
N, > 19
Information fields X,
0231232 |i233]i234| l15 l161 l162 l163 l16a {iz =1 /{2 531=1,{81,7131=1,
Rank | 4 |N/A | N/ | N/ N/A [lo (N3 =1 N/A N/A N/A 3(KN%Z | 4(KN? 2LM,
=1 A | A 82\m, -1 -D -
Ny
<19
Rank | 4 4 | N/ | N/ N/A [lo <N3 -1 [lo (Ns —1 N/A N/A 3(KN%Z | 4(KN? 4LM,
=2 A A 82 1\/[2 —1 82 _ _ 2) _ 2)
N3
<19
Rank | 4 |4 |4 |N/ | NA N3 — 1[ N3 — 1[ N;—1  N/A 3(KN4 | 4(KY% | 6LM;
- A [oe: (M3 — 1|2 ( —|lege ( -1 -3) [ -3)
N3
<19
Rank | 4 |4 |4 | 4 N/A N3 —1 N3 —1 N3 — 1 N3 — 1 3(KN¥4 | 4(KM4 | 8LM,
=4 [Ing (M _ ][1082 (M4 _ [1082 (M4 _ ][1082 ( 1 -2 —4)
N3
<19
Rank | 4 [N/A [N/ | N/ [log,(2M; [10 (2M1 - NA N/A N/A 3(KVZ | 4(kM% | 2LM,
=1 A |A 82\ m, - -1 | -1
Ny
>19
Rank | 4 | 4 [N/ [N/ [[log,(2M, [10 (ZMZ [10 (ZMZ N/A N/A 3(KVZ | 4KV | 4LM,
=2 A A 82 1\/[2 _ 82 _ 2) _ 2)
N3
>19
NZ NZ
Rfmk 4 |4 |4 [N |[logy(2M; [logz (2M3 [1 0g, (2M3 [logz (2M3 N/A 3(K 4K 6LM,
= A - - - -3) -3)
N3
> 19
NZ NZ
Rankc | 4 14 14 114 Tloga@Mylog, (2Ms g, (s og, (200~ og, (200 S| R L,
N3
> 19
Note: the bitwidth for {i; 7;}1=1,..v, {i2.4:}i=1,.0 @nd {iz 5 },=1,., Shown in Table 6.3.2.1.2-1A is the total bitwidth of
{i171}, {iz.41} and {i, 5} up to Rank = v, respectively, and the corresponding per layer bitwidths are 2LM,,,
KM —1),and 4(K** — 1), (i.e,, 1, 3, an its for each respective indicator elements , , an
3(kM* — 1), and 4(K}* — 1), (i.e., 1, 3, and 4 bits f h ive indi | kD k3, and
¢ 5, respectively), where KM% as defined in Clause 5.2.2.2.5 in TS 38.214 [6] is the number of nonzero
coefficients for layer [ such that KV* = ¥v_, kN2,

The bitwidth for PM1 of codebookType=typell-CJT is provided in Tables 6.3.2.1.2-1B, where the values of (N;, N,),
are given by Clause 5.2.2.2.8in [6, TS 38.214].

(01' 02)1 031 KNZ! NS! NO! an O-(n) and {Ml}l=1,...,v
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Table 6.3.2.1.2-1B: PMI of codebookType=typell-CJT

Information fields X;
i1,1 i1,2 i1,8,1 i1,8,2 i1,8,3 i1,8,4-
Rank=1 | Nollog(0,02)] o NN Mog, K™7] N/A N/A N/A
142
N; <19 ;[“’gz (L,r(m)]
Rank=2 | Nollog»(0,0,)] Yo NN No No N/A N/A
14¥2
Ny <19 ;[l‘)gz (el 10g2(; 2Lotry) logz<; 2Lotry)
Rank=3 | Nqllog;(0,0,)1 No N. N No No No N/A
N, < 19 Dloez (25 )] [ [rogs Y 2o | {1082 2o 1082 2Logry)
n=1 n=1 n=1 n=1
Rank=4 | No[logz(010,)] il N, N. Yo No Mo o
N, < 19 D loes (12 )] ||roeY 2toed| | [to2C) 2Loce tog2(Y 2Lyt l0g2() 2Lyry)
n=1 n=1 n=1 n=1 n=1
Rank=1 | Nollog>(0102)] Yo NN, Mog, K] N/A N/A N/A
1
Ny > 19 2o (1)
Rank=2 | Nollog(0,02)] o NN Yo Yo N/A N/A
Ny > 19 o (0] | loge ) 2ta)| | |10 2o
n=1 n=1 n=1
Rank=3 | Nqllog;(0,0,)1 Mo N. N No No No N/A
N, > 19 Dloez (25 )] [ [roes Y 2to| | {1082 2o 1082 2Logry)
n=1 n=1 n=1 n=1
Rank=4 | Nollog;(0,0)] Mo NN No No o Ny
N> 19 Dloez (25 )] [ [rogs Y 2to)| | {1082 2o 1082 2Loiry) 10g20) 2Loiry)
n=1 n=1 n=1 n=1 n=1
Information fields X,
i2 31 iZ 3,2 i2,3 3 i2,3,4— i1,5 i1,6 1 il 6,2
Rank=1 N;—1
Notie | 4 N/A N/A N/A N/A log, (M1 - 1) N/A
Rank=2 N3 — 1Y] N; — 1]
Notie | 4 4 N/A N/A N/A log, (M2 1) [1og2 (M2 B 1)
Rank=3 N; — 1] N; — 1]
N, < 19 4 4 4 N/A N/A [logz (M3 _ 1) [logz (M3 _ 1)
Rank=4 N; — 1] N; — 1]
N, < 19 4 4 4 4 N/A [logz (M4 _ 1) [logz (M4 _ 1)
Rank=1 2M; —1
Nooo | 4 N/A N/A N/A llog,2M)]  |[log, ( w1 ) N/A
Rank=2 2M, — 1 2M, — 1
Nome | 4 4 N/A N/A llog,(2M,)]  |[log, ( M1 ) log, ( T )
Rank=3 2M; — 1 2M; — 1
e | 4 4 4 N/A oga @M1 |[togz (=1 )| [roee (52 1)
Rank=4 2M, — 1 2M, — 1
N, > 19 4 4 4 4 [log,(2M,)] ||log, ( M, —1 ) log, ( M. —1 )
Information fields X,
l163 li16a 19 {izaihiz1.0 | fiosibi=1,.0 {in7ibi=1,.0
K (Ng — D[log;03Ns] No
Rank=1 if Model is NZ _ NZ _
N; <19 N/A N/A configured, NA 3K D 4(K D 2: z Lo(ny My
otherwise n=1
(No — D)[log,03N5] Ny
Rank=2 if Model is NZ _ NZ _
N; <19 N/A N/A configured, NA 3K 2) 4K 2) 4- Z Loy M,
otherwise n=1
K Na— 1 (No ? 1)[(1:10532031\/3] No
Rank=3 53— )] if Model is NZ NZ
N; <19 [logz (M3 -1 N/A configured, NA 3K 3) | AKTE=3) 6 Z Loy Ms
otherwise n=1
K N1 N1 (Ng — D)[log;03Ns] No
Rank=4 3= 3= )] if Model is NZ _ NZ _
Ny <19 [1og2 (M4 - 1)] [l"gz (M4 —1)I| configured, NA | 3T =4 | AKTE=4) 8- Z Loy Ma
otherwise n=1
(No — D[log,05N5] Ny
Rank=1 if Model is NZ NZ
N; > 19 N/A N/A configured, NA 3K D 4(K D 2- Z Loy My
otherwise n=1
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(No — 1)[log,03N5]

Rank=2 if Model is NZ _ NZ _

N; > 19 N/A N/A configured, NA 3(K 2) (K 2) 4 z Lo M2
otherwise =

(No — 1)[log,03N5]

Rank=3 2M; —1 if Model is NZ _ NZ _

Ny > 19 [1og2 ( M;—1 )l NIA configured, NA | ST =3 | 4K =3) 6 Z Low M3
otherwise

2 L ) L (No — 1)[log,05N5] No

Rank=4 M, — [ ( M, — ) if Model is NZ _ NZ _

N; > 19 [IOgZ ( M,—1 )l log; M,—1)| configured, NA 3(K 4| K 4 8 Z Lo Ma
otherwise

NOTE: the bitwidth for {i; 7 ;}1=1, v, {iz4:}1=1,..v @nd {iz5,};=1,.., Shown in Table 6.3.2.1.2-1B is the total bitwidth of
{i17.} {iz4,} and {i,5,} up to Rank = v, respectively, and the corresponding per layer bitwidths are
23N, Loy My, 3(KM* — 1), and 4(K** — 1), (i.e., 1, 3, and 4 bits for each respective indicator elements
kl(f)f], kl(f)f], and c;; ¢ ;, respectively), where K'“ as defined in Clause 5.2.2.2.8 in [6, TS 38.214] is the
number of nonzero coefficients for layer | such that KV = ¥¥_ KN,

The bitwidth for PMI of codebookType=typell-Doppler is provided in Tables 6.3.2.1.2-1C, where the values of
(N1, N,), (04,03), L, KN%, Ny, Ny, Qand {M,},-, _,, aregiven by Clause 5.2.2.2.10in [6, TS 38.214].

Table 6.3.2.1.2-1C: PMI of codebookType=typell-Doppler

Information fields X,
i1,1 il 2 i1,8 1 i1,8,2 il 8,3 i1,8 4
Rank=1 llog,(0,0,)] [1og2 (N1LN2)] Mog,KN%] N/A N/A N/A
N; <19
Rank=2 [log,(0,02)] [logz (NlLNz)] [log,(2LQ)] [log,(2LQ)] N/A N/A
N; <19
Rank=3 [logz(010)1 [10g2 (NlLNZ)] [logz(2LQ)1 [logz (2LQ)1 [log,(2LQ)I N/A
N; <19
Rank=4 [logz(0,0)1 [10g2 (NlLNZ)] [logz(2LQ)1 [log, (2LQ)1 [log,(2LQ)1 | [log,(2LQ)]
N; <19
Rank=1 llog,(0,0,)] [1og2 (N1LN2)] Mog,KN%] N/A N/A N/A
Ny > 19
Rank=2 [log;(0,0,)] [logz (NlLNZ)] [log,(2LQ)] [log,(2LQ)] N/A N/A
Ny > 19
Rank=3 [log,(0102)] [logz (NlLNZ)] [log,(2LQ)] [log,(2LQ)] [log,(2LQ)] N/A
Ny > 19
Rank=4 [logz(0,0)1 [10g2 (NlLNZ)] [logz(2LQ)1 [log, (2LQ)1 [log,(2LQ)1 | [log,(2LQ)]
Ny > 19
Information fields X,
i231 |iz32 233 i234 15 l161 162 l163 bea
Ea'lkig 4 |NIA | NIA | NA N/A log, (AA/? - 1) N/A N/A NIA
3 = 1
Ea'lkig 4 | 4 | NA | NA N/A log, (1\1\;32 - 1) log, (N3 - 1) NIA NIA
3>
RS 1 a | a | 4 |nm NA  ||log, (Al\f B i) log, (Al\f - i) Joga (32 Z )] NIA
3 = 3 3 ;
Rank=4 N;—1 N3 — 1\] Ny—1 N1
e 4 NA  |[log, (M4 B 1) log, (M4 B 1) Joga (3 Z3)| | o (3 21)]
Ea';kjg 4 |NA | NIA | NA [[log,(2My)] [1og2 (21\241__11) NIA N/A NiA
3 1
E:";kig 4 | 4 | NA | NA [[logy(2My)] [logz (21‘41‘422_—11) [logz (ZAIZZ__ll) NIA NIA
Rank=3 2M3; — 1\|[ 2M;—1 =
No>19 | 4 4 4 N/A  |[log,(2M3)]||log, ( M;_ ! ) log, ( M:_ | ) Jrog. (%) N/A
Rank=4 2M, -1 2M, -1 2M, — 1 2M, -1
Nos19 | 4 4 4 |Nogy(2M,)]||log, ( M:_ ! ) log, ( 44_ L ) Gy I T G|
Information fields X,
i1,10,1 il 10,2 i1,10,3 il 10,4 {iZ 4,l}l=1,...,u {i2,5 l}l=1 U {i1,7,l}l=1 U
Rank=1 |[log,(Ns; — 1)] NZ _ NZ _
N.<19 | TN > 2 and NA NA NA 3(KVZ —1) |4V —1) | 2LM,Q
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Q=2, NA
otherwise
[log,(Ny — 1)1 |[log, (N, — D] if
Rank=2 | ifN, > 2 and N, > 2 and NZ _ NZ _
N, < 19 0=2, NA O=2, NA NA NA 3(K 2) |4 2) 4LM,Q
otherwise otherwise
[log;(Ny — 1)1 ([logz (N, — DI if |[logz (N, — D]
Rank=3 | ifN, > 2 and N, >2and if N, > 2 and NZ _ NZ _
N; <19 Q=2, NA Q=2, NA 0Q=2, NA NA 3(K 3) |4K 3) 6LM;Q
otherwise otherwise otherwise
[logz(Ny — 1] |[loga(Ny — D if |[logy(Ny — 1] | [loga(Ny — 1]
Rank=4 | if N, > 2 and N, > 2 and if N, >2and | if N, > 2and NZ NZ _
N3 <19 0Q=2, NA 0Q=2, NA 0Q=2, NA Q=2, NA 3K 4) | 4K 4) 8LM,Q
otherwise otherwise otherwise otherwise
[log, (N, — 1)]
Rank=1 | ifN, > 2 and NZ _ NZ _
Ny > 19 Q=2, NA NA NA NA 3(K 1) | 4K 1) 2LM,Q
otherwise
[log,(Ny — 1)1 |[log, (N, — D] if
Rank=2 | ifN, > 2 and N, > 2 and NZ _ NZ _
N, > 19 0=2, NA O=2, NA NA NA 3(K 2) |4 2) 4LM,Q
otherwise otherwise
[log;(Ny — 1)1 ([logz (N, — DI if |[logz (N, — D]
Rank=3 | ifN, > 2 and N, >2and if N, > 2 and NZ _ NZ _
N; > 19 Q=2, NA Q=2, NA 0Q=2, NA NA 3(K 3) |4K 3) 6LM;Q
otherwise otherwise otherwise
[logz(Ny — 1] |[loga(Ny — DT if |[logy(Ny — D] | [loga(Ny — 1]
Rank=4 | if N, > 2 and N, > 2 and if N, >2and | if N, >2and NZ NZ _
N; > 19 Q=2, NA Q=2, NA Q=2, NA Q=2, NA 3K 4) | 4K 4) 8LM,Q
otherwise otherwise otherwise otherwise
NOTE: the bitwidth for {i; 7;}1=1, v, {iz41}i=1...v @nd {iz5,};=1,.., Shown in Table 6.3.2.1.2-1C is the total bitwidth of
{i17.} {iz4,} and {i,5,} up to Rank = v, respectively, and the corresponding per layer bitwidths are 2LM,,Q,
3(KN? — 1), and 4(K}? — 1), (i.e., 1, 3, and 4 bits for each respective indicator elements k3 .. k'3 .. and
C1if 0 ESPECtively), where KM% as defined in Clause 5.2.2.2.10 in [6, TS 38.214] is the number of nonzero
coefficients for layer I such that KV* = ¥V KM%

The bitwidth for PMI of codebookType= typell-PortSelection is provided in Tables 6.3.2.1.2-2, where the val ues of
Res rs, d. L, Nog» M;, M,, and K@ aregiven by Clause 5.2.2.2.4in[6, TS38.214].

Table 6.3.2.1.2-2: PMI of codebookType= typell-PortSelection

Information fields X1 for wideband PMI InfEmmEdem s )tfti fo(; \gll\;ljleband PMior per
subban

i1 l131 l141 13,2 14,2 1511 1512 1521 1522
Rank | -
=1 Pes-rs

| | 2L - M, -1)-log, N,
seam |10 ~55= || [log2L)] | d2L-1) | N/A N/A | (M,=1)-log, Nog N/A N/A N/A
p off
Rank | -
= R
seam |09 ~5q~ || |[106(2L)1 | A20-1) |[log,(2L)] |H2L-1) | (M,=2)100, Nog | (M, =110, Nesc N/A N/A
p off
Rka © e T mir(M,,K®): 10og, Neg
seam |99 ~%g [log,(2L)] | 32L-1) | N/A N/A | -10g, Nog N/A min(M,, K@)-1f  N/A
+2-(M, —mir{M,,K®))

p on
R_ank TP - mir{M,,K@)-10g, Neg | mir{M,, K )-10g, Neg
soam | 100 ~5= | iog,(2L)] | A2L-1) {Tlog,(2L)] [d2L-1) |-foo s 10, N min(M,, K @)1/ mif K 7)1
bon +2-(M, —mir(M,, K@) [+2:(M, —mir(M,,K®)
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The bitwidth for PMI of codebookType=typel|-PortSelection-r16 is provided in Tables 6.3.2.1.2-2A, where the values
of Pesi_gs, d, L, KN4, N, and {M,},-, _, aregivenby Clause5.2.2.2.6in[6, TS 38.214].

Table 6.3.2.1.2-2A: PMI of codebookType= typell-PortSelection-ri16

Information fields X
_ 11 _ l181 l182 l183 l184
Rank=1 1 Pesi_grs [log,KN?] N/A N/A N/A
N; <19 2|~ 2g
Rank=2 —l Pcsi—grs]] [log,(2L)] [log,(2L)] N/A N/A
N; <19 2|~ 2q
Rank=3 >l Pcsi—gs]| [log,(2L)] [log,(2L)] [log,(2L)1 N/A
N; <19 2| 2d
Rank=4 >l Pcsi—gs]| [log,(2L)] [log,(2L)] [log,(2L)1 [log,(2L)1
N; <19 2l 24
Rank=1 [ Pcsi—grs]] [log,KN?] N/A N/A N/A
N; > 19 tog. |57
Rank=2 —l Pesi—rs]] [log,(2L)] [log,(2L)] N/A N/A
N3 > 19 082 [
Rank=3 —log PCSI—RS]- [log,(2L)] [log,(2L)] [log,(2L)1 N/A
N; > 19 2[T%q
Rank=4 >l [Pcsi—s]| [log,(2L)] [log,(2L)] [log,(2L)1 [log,(2L)1
N; > 19 082 (54
Information fields X,
U231)i232(i233|l234] I15 li61 li62 l163 li6a {izaihi=1 [{iz50h=1 {01, 74}1=1,
Rank= | 4 [N/A [N/A |[N/A | NiA [10g2 (N3 - 1)] N/A N/A N/A 3KVE | 4(KVE 2LM,
1 M, -1 -1) -1
N,
<19
Rank= | 4 4 [N/A |N/A N/A N; -1 Ny =1 N/A N/A 3(kN? 4(KN? 4LM.
2 Jog2 (32 Z3)] 1o (3 =) ~2 =2 ’
N3
<19
Rank= | 4 | 4 | 4 |N/A N/A N;—1 N;—1 N;—1 N/A 3(KVZ 4(KV? 6LM.
3 roza (3, ~ )] {1022 (2~ )| floe= (v~ )] -3) -3) ’
N,
<19
Rank= | 4 | 4 | 4 | 4 N/A N;—1 N;—1 N;—1 N;—1 3(KVZ 4(KVZ 8LM,
4 1oz (Mf1 - 1)] g (Mf1 - 1)] J1og: (Mi - 1)] g (Mf1 - 1)] 7(4) 7(4) '
N3
<19
Rank= | 4 |N/A |[N/A |[N/A [[logz(2My)] [logz (2M1 - 1)] N/A N/A N/A 3(KVZ 4(KVZ 2LM,
1 M, -1 -1) -1
N,
>19
Rank= | 4 4 [N/A |N/A |[log,(2M;)] M, -1 M, -1 N/A N/A 3(KkN? 4(KN? 4LM.
2 2 g (T2 =) o (1 )| ~2 ~2 ’
N;
>19
Rank= | 4 4 4 [N/A |[log,(2M5)] M3 -1 M3 -1 2M3; -1 N/A 3(KN? 4(KN? 6LM.
3 ZH frog, (2~ o (S~ 1 ) oe (1) _3) Z3) ’
N,
>19
Rank= 4 4 4 4 1 2M 2M, —1 2M, —1 2M, — 1 2M, — 1 3(KNZ 4(KNZ 8LM.
% 1082 2H g, ( M, -1 )|[ 1= M, -1 )| M, -1 )|l M, -1 ) 7(4) 7(4) '
N.
>'19

NOTE: the bitwidth for {i; 7;}1=1, v {i241}1=1,.» @Nd {iz 5 }1=1,.., Shown in Table 6.3.2.1.2-2A is the total bitwidth of

{i171}, {241} and {i, 5} up to Rank = v, respectively, and the corresponding per layer bitwidths are 2LM,,,
3(KM - 1), and 4(k}'* - 1), (i.e., 1, 3, and 4 bits for each respective indicator elements k{y, k{3, and
¢ 5, respectively), where KM% as defined in Clause 5.2.2.2.5 in TS 38.214 [6] is the number of nonzero
coefficients for layer [ such that KV* = 3v_, kN2,

The bitwidth for PMI of codebookType=typell-PortSelection-r17 is provided in Tables 6.3.2.1.2-2B, where the values
of Pcs;_rs, K1, KN%, N3, N and M are given by Clause 5.2.2.2.7 in [6, TS 38.214].

ETSI



3GPP TS 38.212 version 18.3.0 Release 18 78 ETSI TS 138 212 v18.3.0 (2024-08)

Table 6.3.2.1.2-2B: PMI of codebookType=typell-PortSelection-r17

Information fields X;
i1 16 li81 lig2 l183 li18a
Rank=1 [1 (PCSI_RS/Z)] Mogy(N — D] if N> [log, (K, M)] N/A N/A N/A
082\ g, /2 M=2, N/A otherwise
Rank=2 [10 (PCS,_RS/Z)] Mog,(N — )] if N > [log, (K1 M)] Nog, (K, M)] N/A N/A
82\ k)2 M=2, N/A otherwise
Rank=3 [lo (PCSI_RS/Z)] [log, (N — 1)]if N> [log, (K1 M)] [log,(KiM)] [log, (KyM)] N/A
82\ K /2 M=2, N/A otherwise
Rank=4 []0 (PCSI—RS/Z)] [logo(N — 1] if N > [log, (K1 M)] [log, (K1 M)] [log, (K1 M)] [log, (K1 M)]
82\ k,/2 M=2, N/A otherwise
Information fields X,
231 32 ir33 734 {izaihi=1,.0 [{iasidi=1,.0 fi17ibi=1,.0
Rank=1 4 N/A N/A N/A 3(KV2 —1) | 4(KN2 —1) N/A if KN? = K M;
K; M otherwise
Rank=2 4 4 N/A N/A 3(KN2 —2) | 4(KN2 —-2) N/A if KN = 2K, M
2K, M otherwise
Rank=3 4 4 4 N/A 3(KN% —3) | 4(KN* —3) 3K M
Rank=4 4 4 4 4 3(KNV% —4) | 4(KN —4) 4K, M

NOTE:  the bitwidth for {i; 7,321, v {i241}1=1,.0» @nd {iz 51 }1=1,» Shown in Table 6.3.2.1.2-2B is the total bitwidth of

{ir71} {iz41} @nd {i5,} up to Rank = v, respectively, and the corresponding per layer bitwidths are K1 M,
3(KN? — 1), and 4(K}'? — 1), (i.e., 1, 3, and 4 bits for each respective indicator elements k(?;, k{7, and
c;f, respectively), where KM% as defined in Clause 5.2.2.2.7 in TS 38.214 [6] is the number of nonzero

coefficients for layer I such that KV* = ¥V KM%

If csi-ReportSubConfig is configured, for a corresponding CSI sub-report, the mapping order of CSl fields of one CSI
sub-report is determined following the procedure in this clause 6.3.2.1.2, by replacing CSl report #n in the following
Tables6.3.2.1.2-3 and 6.3.2.1.2-4 with CSI sub-report #n, and taking only Tables 6.3.1.1.2-1/2/3/4 for the
determination of the bitwidth of a CSl field.

The bitwidth for PMI of codebookType=typell-CJT-PortSelection is provided in Tables 6.3.2.1.2-2C, where the values
of Pcsi_ps, {Kin}, K¥%, N3, N, M and o(n) are given by Clause 5.2.2.2.9in [6, TS 38.214].
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Table 6.3.2.1.2-2C: PMI of codebookType=typell-CJT-PortSelection

Information fields X;
i1,2 i1,6 il 81 i1,8,2 i1,8,3 i1,8,4-
Rank=1 | Mo Pegyne/2\] | M0B2(N — DI if N/A N/A N/A
o ( csi-Rs )] N>M=2,N/A | 1o Z Ky o M
nZl[ & Kyom /2 otherwise g2 o
Rank=2 Pesrre/2vy | M0B2(N = DTt N N/A N/A
[logz KCS’_RS/Z )] N> M=2, N/A log, Z KiomyM log, Z KigmM
= Lo(m) otherwise ~
Rank=3 P 2y | Moga (W = DT i N N N/A
IOgZ SIRS N> M=2‘_ N/A lng Kl ,a(n) M lng Kl,u(n) M 10gz Kl,u(n) M
Kiatm/2 otherwise ~ ~
Rank=4 Peay-re/2v1 | MoB2N — DTt o N No
CSI-RS -
log, N> M=2, N/A log, Kl,n‘(n) M log, KigmyM log, KigmM log; KiomyM
Kl zr(n)/z
, otherwise = =1 n=1 n=1
Information fields X,
iZ 31 iZ 3,2 iZ 33 i2,3 4 {iZ 4,l}l=1 U {iZ 5,l}l=1,...,u i1,9 {i1,7,l}l=1 U
(Ny — 1)[log,05N;] if N/A if KNZ = 3N | M:
Rank=1 4 N/A N/A N/A 3(KNE—1) 4(KNE - 1) Mode1 is configured, No Znts Lotm 7
NA otherwise Ynli Kioemy M otherwise
(Ng — D[log,05N;] if N/A if KNZ = 23N o M:
Rank=2 4 4 N/A N/A 3(KNZ - 2) 4(KNZ — 2) Model is configured, N Zncy Lo T
NA otherwise 23¥pls Kio@m M otherwise
(Ng — 1)[log,03Ns] if
Rank=3 4 4 4 N/A 3KV —3) 4(KVZ - 3) Model is configured, 3 Z KigmyM
NA otherwise
(Ng — 1)[log,03Ns5] if
Rank=4 4 4 4 4 3(KNZ - 4) 4(KNZ — 4) Model is configured, 4- Z Kygm M
NA otherwise

NOTE:  the bitwidth for {iy 7 ;}1=1, 4, {i2.41}1=1,..» @Nd {iz5;};1=1,.» Shown in Table 6.3.2.1.2-2C is the total bitwidth of
{7} {iza,} and {iz5,} up to Rank = v, respectively, and the corresponding per layer bitwidths are
oo Ky oy M, 3(KM% — 1), and 4(KM - 1), (i e., 1, 3, and 4 bits for each respective indicator elements
kl(f)f], kl(f)f], and ¢, r ;, respectively), where K, Z as defined in Clause 5.2.2.2.9 in [6, TS 38.214] is the

number of nonzero coefficients for layer [ such that KN = ¥V, KNZ.

The bitwidth for PMI of codebookType=typell-Doppler-PortSelection is provided in Tables 6.3.2.1.2-2D, where the
values of Pcg;_gs, K1, K¥%, N3, N and M are given by Clause 5.2.2.2.11in[6, TS 38.214].
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Table 6.3.2.1.2-2D: PMI of codebookType=typell-Doppler-PortSelection

Information fields X;
i1,2 i1,6 i1,8,1 i1,8,2 i1,8,3 i1,8,4-
Prsi—r /2 HOgZ(N - 1)] if
Rank=1 [mg2 ( e )] N>M=2, N/A | [logy(K,M)] N/A NIA N/A
1 otherwise
PCS 5/2 [lng (N - 1)] if
Rank=2 [1og2 ( s )] N>M=2, N/A | [logo(K,M)] | [ogs(Ki M)l N/A NIA
! otherwise
Pesi_ps/2Y] | 11082 =~ D1 if
Rank=3 [1og2 ( X,/ )] N>M=2, NA | [log,(K:M)] Nog, (K, M)] Nog, (K;M)] N/A
! otherwise
Pesi-as/2)] | N0820 2
Rank=4 [log2 ( K. /2 )] N > M=2, N/A [log, (KyM)] [log, (KyM)] [log, (K M)] [log, (KyM)]
otherwise
Information fields X,
i2,3,1 iZ 3,2 iZ 33 i2,3 4 {iZ 4,l}l=1 ) {iZ 5 l}l=1,...,u {i1,7 l}l=1,...,u
N/A if KN = K, M;
_ NZ _ NZ _ 1M,
Rank=1 4 N/A N/A N/A 3(K 1) |4(K 1) K, M otherwise
N/A if KN? = 2K, M;
— NZ _ NZ _ 1M,
Rank=2 4 4 N/A N/A 3(KVZ —2) | 4(KNZ —2) 2K, M otherwise
Rank=3 4 4 4 N/A 3(KVZ —3) [4(KV2 —3) 3K,M
Rank=4 4 4 4 4 3(KVZ —4) [ 4(KVZ —4) 4K,M

NOTE:  the bitwidth for {i; 7 ;}1=1, v {i2.41}1=1,..» @Nd {iz5;}1=1,..» Shown in Table 6.3.2.1.2-2D is the total bitwidth of
{ir71} {iz41} @nd {i5,} up to Rank = v, respectively, and the corresponding per layer bitwidths are KM,
3(KN? — 1), and 4(K}'? — 1), (i.e., 1, 3, and 4 bits for each respective indicator elements (7}, k{7, and
ci ., respectively), where KP% as defined in Clause 5.2.2.2.11 in [6, TS 38.214] is the number of nonzero
coefficients for layer [ such that KV* = ¥V_, KMZ.

For CSI on PUSCH, two UCI bit sequences are generated, al’,a”,al”,a’,...,a, , and al?,a{?,af? a?.....a2

AL A2 g "
The CSl fields of al CSl reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI
bit sequence a”,a®,af’,af’,...,al, , starting with al’ . The CSl fields of &l CSl reports, in the order from upper part

to lower part in Table 6.3.2.1.2-7, are mapped to the UCI bit sequence af? ,a”,af?,a{?,...,.a%, | startingwith a .

The mapping order of CSI fields of one report for CRI/RSRP or SSBRI/RSRP or CRI/RSRP/Capabilityl ndex or
SSBRI/RSRP/Capabilitylndex reporting is provided in Table 6.3.1.1.2-8. The mapping order of CS| fields of one report
for inter-cell SSBRI/RSRP reporting is provided in Table 6.3.1.1.2-8. The mapping order of CSI fields of one report for
CRI/SINR or SSBRI/SINR or CRI/SINR/Capabilitylndex or SSBRI/SINR/Capabilitylndex reporting is provided in
Table 6.3.1.1.2-8A. The mapping order of CSl fields of one report for group-based CRI/RSRP or SSBRI/RSRP
reporting is provided in Table 6.3.1.1.2-8B. The mapping order of CSl fields of one report for TDCP reporting is
provided in Table 6.3.2.1.2-3C. The mapping order of CSI fields of one report for SSBRI/RSRP reporting for
L1/L2-triggered mobility is provided in Table 6.3.1.1.2-8C. The procedure in clause 6.3.2 described for CSl part 1 is
also applicable for one report for CRI/RSRP, SSBRI/RSRP, CRI/SINR, SSBRI/SINR reporting, or TDCP reporting.
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Table 6.3.2.1.2-3: Mapping order of CSl fields of one CSl report, CSl part 1

CSl report number

CSl fields

CSl report #n
CSlpart1

CRIl as in Tables 6.3.1.1.2-3/4/6, if reported

Rank Indicator as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

Wideband CQI for the first TB as in Tables 6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if
reported

Subband differential CQI for the first TB with increasing order of subband number as in Tables
6.3.1.1.2-3/4/5 or 6.3.2.1.2-8/8A/8B/9/9A, if reported

Indicator of the number of non-zero wideband amplitude coefficients M, for layer 0 as in Table
6.3.1.1.2-5, if reported

Indicator of the number of non-zero wideband amplitude coefficients M, for layer 1 as in Table
6.3.1.1.2-5 (if the rank according to the reported Rl is equal to one, this field is set to all zeros),
if 2-layer PMI reporting is allowed according to the rank restriction in Clauses 5.2.2.2.3 and
5.2.2.2.4[6, TS 38.214] and if reported

Indicator of the N, selected CSI-RS resources by a bitmap with Nyzp bits, this field is present
only if Nyzp > 1 and restrictedCMR-Selection is configured to OFF

Indicator of selected L,, value combination or «,, value combination with bitwidth of [log, (N;)],
this field is present only if N; > 1

Indicator of the total number of non-zero coefficients summed across all layers KVZ as in
Tables 6.3.2.1.2-8/8A/8B/9/9A, if reported

NOTE:  Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.

Table 6.3.2.1.2-3A: Mapping order of CSl fields of one CSl report, CSl part 1, csi-ReportMode= Mode 1

CSl report number

CSil fields

CSl report #n
CSlpartl

CRI as in Table 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported

Rank Combination Indicator as in Table 6.3.1.1.2-3A, if reported

Wideband CQI for the first TB as in Table 6.3.1.1.2-3A, if reported

Subband differential CQI for the first TB with increasing order of subband number as in
Table 6.3.1.1.2-3A, if reported

CRIl as in Tables 6.3.1.1.2-3B, if associated with one CSI-RS resource, numberOfSingleTRP-
CSI-Model =1 and if reported,;
First CRI as in Table 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberOfSingleTRP-CSI-Model = 2 and if reported

Rank Indicator associated with CRI as in Table 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-
Model = 1 and if reported,;
Rank Indicator associated with the first CRI as in Table 6.3.1.1.2-3B, if numberOfSingleTRP-
CSI-Model = 2 and if reported

Wideband CQI associated with CRI for the first TB as in Table 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 1 and if reported;
Wideband CQI associated with the first CRI for the first TB as in Table 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI associated with CRI for the first TB with increasing order of subband
number as in Table 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 1 if reported,;
Subband differential CQI associated with the first CRI for the first TB with increasing order of
subband number as in Table 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 2 and if
reported

Second CRI as in Table 6.3.1.1.2-3B, if associated with one CSI-RS resource,
numberOfSingleTRP-CSI-Model = 2 and if reported

Rank Indicator associated with the second CRI as in Table 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Wideband CQI associated with the second CRI for the first TB as in Table 6.3.1.1.2-3B, if
numberOfSingleTRP-CSI-Model = 2 and if reported

Subband differential CQI associated with the second CRI for the first TB with increasing order
of subband number as in Table 6.3.1.1.2-3B, if numberOfSingleTRP-CSI-Model = 2 and if
reported

NOTE:  Subbands for given CSlI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.
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Table 6.3.2.1.2-3B: Mapping order of CSl fields of one CSI report, CSI part 1, csi-ReportMode= Mode 2

CSl report number CSil fields

CRI as in Table 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported;
CRI as in Table 6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported
Rank Combination Indicator as in Table 6.3.1.1.2-3A, if associated with one CSI-RS resource
pair and if reported,

Rank Indicator as in Table 6.3.1.1.2-3B, if associated with one CSI-RS resource and if

reported;
CSl report #n Zero padding bits 0p, if needed
csi r?art 1 Wideband CQI for the first TB as in Table 6.3.1.1.2-3A, if associated with one CSI-RS resource

pair and if reported,;
Wideband CQI for the first TB as in Table 6.3.1.1.2-3B, if associated with one CSI-RS resource
and if reported
Subband differential CQI for the first TB with increasing order of subband number as in
Table 6.3.1.1.2-3A, if associated with one CSI-RS resource pair and if reported,;
Subband differential CQI for the first TB with increasing order of subband number as in
Table 6.3.1.1.2-3B, if associated with one CSI-RS resource and if reported
NOTE:  Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.

Table 6.3.2.1.2-3C: Mapping order of CSl fields of one CSl report for reportQuantity=tdcp

CSl report number CSil fields
Amplitude value for the configured delay values as in Table 6.3.2.1.2-10 based on the order
CSl report #n from the first configured delay to the last configured delay
Phase value for the configured delay values as in Table 6.3.2.1.2-10 based on the order from
the first configured delay to the last configured delay, if reported

The number of zero padding bits Op in Table 6.3.1.1.2-9B is 0 for 1 CSI-RS port and Op = Npay — Nreportea (R) fOr more
than 1 CSI-RS port, where:

- Npax = max N(7) . Spani 1Sthe set of rank and rank combination valuesr that are allowed to be reported.
TE€SRank

N(r) is obtained according to Tables 6.3.1.1.2-3A/3B for rank combination indicator and rank indicator
respectively.

- Nieportea (R) is Obtained according to Tables 6.3.1.1.2-3A for rank combination indicator and R is the reported
rank combination

- Nreportea (R) is Obtained according to Tables 6.3.1.1.2-3B for rank indicator and R is the reported rank

Table 6.3.2.1.2-4: Mapping order of CSl fields of one CSI report, CSI part 2 wideband

CSl report number CsSl fields

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3/4/5, if present and reported
Layer Indicator as in Tables 6.3.1.1.2-3/4/5, if reported

CSl report #n PMI wideband information fields Xl, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-
CSl part 2 1/2, if reported
wideband

PMI wideband information fields Xz, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-

1/2, or codebook index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if
pmi-Formatindicator= widebandPMI and if reported
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Table 6.3.2.1.2-4A: Mapping order of CSl fields of one CSI report, CSI part 2 wideband,

csi-ReportMode= Mode 1

CSl report
number

CSil fields

CSl report #n
CSl part 2
wideband

Two Layer Indicators as in Table 6.3.1.1.2-3A, where the first Layer Indicator and the second
Layer Indicator are associated with the first resource and the second resource within the
resource pair respectively and if reported;

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1 associated with
the first resource within the CSI-RS resource pai, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the first
CSI-RS resource within the CSI-RS resource pair, if pmi-Formatindicator= widebandPMI and if
reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1 associated with
the second resource within the CSI-RS resource pair, if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
second CSI-RS resource within the CSI-RS resource pair, if pmi-Formatindicator= widebandPMI
and if reported

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 1 and if reported,;
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the first CRI in
CSl part 1, numberOfSingleTRP-CSI-Model = 2 and if reported

Layer Indicator as in Table 6.3.1.1.2-3B, if associated with CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 1 and if reported;
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the first CRI in CSI part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1, if associated
with CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI wideband information fields X1 , from left to right as in Tables 6.3.1.1.2-1, if associated
with the first CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 2 and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if associated with CRI
in CSI part 1, pmi-Formatindicator= widebandPMI, numberOfSingleTRP-CSI-Model = 1 and if

reported;

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if associated with the
first CRI in CSI part 1, pmi-Formatindicator= widebandPMI, numberOfSingleTRP-CSI-Model =
2 and if reported
Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if associated with the second CRI in
CSl part 1, numberOfSingleTRP-CSI-Model = 2 and if reported
Layer Indicator as in Table 6.3.1.1.2-3B, if associated with the second CRI in CSl part 1,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI wideband information fields Xl , from left to right as in Tables 6.3.1.1.2-1, if associated
with the second CRI in CSI part 1, numberOfSingleTRP-CSI-Model = 2 and if reported

PMI wideband information fields X2 , from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if associated with the
second CRI in CSI part 1, pmi-Formatindicator= widebandPMI, numberOfSingleTRP-CSI-Model
=2 and if reported
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Table 6.3.2.1.2-4B: Mapping order of CSl fields of one CSl report, CSI part 2 wideband,
csi-ReportMode= Mode 2

CSl report number CsSl fields

Wideband CQI for the second TB as in Tables 6.3.1.1.2-3B, if reported part 1 is associated
with one CSI-RS resource and if reported
Two Layer Indicators as in Table 6.3.1.1.2-3A, if reported part 1 is associated with one CSI-RS
resource pair, where the first Layer Indicator and the second Layer Indicator are associated
with the first resource and the second resource within the resource pair respectively and if
reported,;
Layer Indicator as in Table 6.3.1.1.2-3B, if reported part 1 is associated with one CSI-RS
resource and if reported

PMI wideband information fields X1 from left to right as in Tables 6.3.1.1.2-1 associated with

the first resource within the CSI-RS resource pair, if reported part 1 is associated with one CSI-
RS resource pair and if reported

PMI wideband information fields x2 , from left to right as in Tables 6.3.1.1.2-1, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
first CSI-RS resource within the CSI-RS resource pair, if pmi-Formatindicator= widebandPMI
and reported part 1 is associated with one CSI-RS resource pair and if reported

PMI wideband information fields X1 from left to right as in Tables 6.3.1.1.2-1 associated with

the second CSI-RS resource within the CSI-RS resource pair, if reported part 1 is associated
with one CSI-RS resource pair and if reported

CSl report #n
CSl part 2 wideband

PMI wideband information fields x2 , from left to right as in Tables 6.3.1.1.2-1, or codebook
index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] associated with the
second CSI-RS resource within the CSI-RS resource pair, if pmi-Formatindicator=
widebandPMI and reported part 1 is associated with one CSI-RS resource pair and if reported
PMI wideband information fields X1 from left to right as in Tables 6.3.1.1.2-1, if reported part

1 is associated with one CSI-RS resource and if reported

PMI wideband information fields x2 , from left to right as in Tables 6.3.1.1.2-1, or codebook

index for 2 antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214], if pmi-
Formatindicator= widebandPMI and reported part 1 is associated with one CSI-RS resource
and if reported

Table 6.3.2.1.2-5: Mapping order of CSl fields of one CSI report, CSl part 2 subband

Subband differential CQI for the second TB of all even subbands with increasing order of subband
number, as in Tables 6.3.1.1.2-3/4/5, if cgi-Formatindicator=subbandCQI and if reported

PMI subband information fields X, of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2
antenna ports according to Clause 5.2.2.2.1 in [6, TS38.214] of all even subbands with increasing
order of subband number, if pmi-Formatindicator= subbandPMI and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number, as in Tables 6.3.1.1.2-3/4/5, if cqi-Formatindicator=subbandCQI and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband number,

from left to right as in Tables 6.3.1.1.2-1/2 or 6.3.2.1.2-1/2, or codebook index for 2 antenna ports
according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with increasing order of
subband number, if pmi-Formatindicator= subbandPMI and if reported
Subbands for given CSlI report n indicated by the higher layer parameter csi-ReportingBand are numbered
continuously in the increasing order with the lowest subband of csi-ReportingBand as subband 0.

CSl report #n
Part 2 subband

NOTE:
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Table 6.3.2.1.2-5A: Mapping order of CSl fields of one CSlI report, CSI part 2 of

codebookType=typell-r16 or typell-PortSelection-r16

CSl report number

CSl fields

CSl report #n
CSl part 2, group 0

PMI fields X;, from left to right as in Tables 6.3.2.1.2-1A/2A, if reported

CSl report #n
CSl part 2, group 1

The following PMI fields X, from left to right, as in Tables 6.3.2.1.2-1A/2A: {iy 3;:1 = 1, ..., v},
iys, {irer:! = 1,..,v} and max(0, [KTNZ] —v) x 3 highest priority bits of
{izgarrl =1,..,v}, max(0, [KTNZ] —v) x 4 highest priority bits of {i;5;:l =1,..,v} and v = 2LM, —

|KN% /2] highest priority bits of{i; ;,:1 = 1, ...,v}, in decreasing order of priority based on the
corresponding function Pri(l, i, f) defined in clause 5.2.3 of TS 38.214 [6], if reported

CSl report #n
CSl part 2, group 2

The following PMI fields X,, from left to right, as in Tables 6.3.2.1.2-1A/2A: min (KNZ -

v, [KTNZJ) x 3 lowest priority bits of {iz4;:l = 1, ...,v}, min (KNZ -, [KTNZJ) X 4 lowest priority bits

of {iy5::1 = 1,..,v} and |KV%/2] lowest priority bits of {i; ;,:1 = 1, ...,v}, in decreasing order of

priority based on the corresponding function Pri(l, i, /) defined in clause 5.2.3 of TS 38.214 [6],
if reported

Table 6.3.2.1.2-5B: Mapping order of CSl fields of one CSl report, CSl part 2 of
codebookType=typell-PortSelection-r17 or typell-Doppler-PortSelection

CSl report number

CSil fields

CSl report #n
CSl part 2, group 0

PMI fields X;, from left to right as in Table 6.3.2.1.2-2B/2D, if reported

CSl report #n
CSl part 2, group 1

The following PMI fields X,, from left to right, as in Table 6.3.2.1.2-2B/2D: {i2,3,l:l =
1,...,v} (max(0, [KTNZ] —v)) X 3 highest priority bits of
{igarl =1,..,v}, (max(0, [KTNZ] —v)) X 4 highest priority bits of {i; 5;:1 = 1,...,v} and v x K;M —

|KN% /2] highest priority bits of{i; ;,:1 = 1, ...,v}, in decreasing order of priority based on the
corresponding function Pri(l, i, f) defined in clause 5.2.3 of TS 38.214 [6], if reported

CSl report #n
CSl part 2, group 2

The following PMI fields X,, from left to right, as in Table 6.3.2.1.2-2B/2D: (min (KNZ -
KNz L. . KNZ .
v, [TJ)) x 3 lowest priority bits of {iz4;:1 = 1, ..., v}, (min (KNZ -, [TJ)) X 4 lowest priority
bits of {iy5,:1 = 1,...,v} and |[KV%/2] lowest priority bits of {i; 7,:1 = 1,...,v}, in decreasing
order of priority based on the corresponding function Pri(l, i, /) defined in clause 5.2.3 of TS
38.214 [6], if reported

Table 6.3.2.1.2-5C: Mapping order of CSl fields of one CSl report, CSl part 2 subband,

ReportMode= Mode 1

associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in

PMI subband information fields Xz of all even subbands with increasing order of subband
number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports

[6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported

CSl report #n
Part 2 subband

5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-

PMI subband information fields Xz of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause

Formatindicator= subbandPMI and if reported

Subband differential CQI for the second TB of all even subbands with increasing order of subband

Subband differential CQI for the second TB of all even subbands with increasing order of subband

number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 1 and if reported;

number associated with the first CRI in CSI part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields Xz of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
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subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI subband information fields Xz of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
Subband differential CQI for the second TB of all even subbands with increasing order of subband
number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatlndicator=subbandCQI, nhumberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
even subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields Xz of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported

PMI subband information fields Xz of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 1 and if reported;
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the first CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, numberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields Xz of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports

associated with CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd

subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 1 and if reported;

PMI subband information fields Xz of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first CRI in CSI part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMl,
numberOfSingleTRP-CSI-Model = 2 and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with the second CRI in CSl part 1, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI, nhumberOfSingleTRP-CSI-Model = 2 and if reported

PMI subband information fields Xz of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second CRI in CSl part 1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all
odd subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI,
numberOfSingleTRP-CSI-Model = 2 and if reported
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Table 6.3.2.1.2-5D: Mapping order of CSl fields of one CSl report, CSI part 2 subband,
ReportMode= Mode 2

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all even subbands with increasing order of subband number, if pmi-
Formatlndicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with the first resource within the CSI-RS resource pair, according to Clause 5.2.2.2.1 in
[6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatlindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair
and if reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

CSl report #n number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports

Part 2 subband associated with the second resource within the CSI-RS resource pair, according to Clause
5.2.2.2.1in [6, TS38.214] of all odd subbands with increasing order of subband number, if pmi-
Formatindicator= subbandPMI and reported part 1 is associated with one CSI-RS resource pair

and if reported
Subband differential CQI for the second TB of all even subbands with increasing order of subband
number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all even subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported
Subband differential CQI for the second TB of all odd subbands with increasing order of subband
number associated with one CSI-RS resource, as in Tables 6.3.1.1.2-3B, if cqi-
Formatindicator=subbandCQI and reported part 1 is associated with one CSI-RS resource and if
reported

PMI subband information fields X2 of all odd subbands with increasing order of subband

number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna ports
associated with one CSI-RS resource according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and
reported part 1 is associated with one CSI-RS resource and if reported
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Table 6.3.2.1.2-5E: Mapping order of CSl fields of one CSl report, CSI part 2 of

codebookType=typell-CJT

CSl report number

CSl fields

CSl report #n
CSl part 2, group 0

PMI fields X, from left to right as in Table 6.3.2.1.2-1B, if reported,;

CSl report #n
CSl part 2, group 1

The following PMI fields X, from left to right, as in Table 6.3.2.1.2-1B: {iy5;:1 = 1,...,v}, iy,
{ives:l =1,..,v}, iye, and max(0, [KTNZ] —v) X 3 highest priority bits of {i; 4;:1 =
NZ
1, v} max (0, [KT] —v) x 4 highest priority bits of {i;5,:l = 1,...,v}and v * 2 'ZﬁilLa(n) M, —
|KN% /2] highest priority bits of{i; ;,:1 = 1, ...,v}, in decreasing order of priority based on the

corresponding function Pri(, i;, f,j) defined in clause 5.2.3 of TS 38.214 [6] where j is
equivalent to n, if present and if reported;

CSl report #n
CSl part 2, group 2

The following PMI fields X, from left to right, as in Table 6.3.2.1.2-1B: min (KNZ —v, [KTNZJ) x 3

NZ
lowest priority bits of {i;4,:1 = 1, ...,v}, min (KNZ -, IKTD x 4 lowest priority bits of
{izs:l=1,..,v} and |[KN?/2] lowest priority bits of {i; ;,:1 = 1, ...,v}, in decreasing order of
priority based on the corresponding function Pri(l, ij,f,j) defined in clause 5.2.3 of TS 38.214
[6] where j is equivalent to n, if reported;

Table 6.3.2.1.2-5F: Mapping order of CSl fields of one CSlI report, CSI part 2 of

codebookType=typell-Doppler

CSl report number

CSl fields

CSl report #n
CSl part 2, group 0

PMI fields Xy, from left to right as in Table 6.3.2.1.2-1C, if reported;
The second time-domain wideband CQI as in Table 6.3.2.1.2-8B, if present and reported

CSl report #n
CSl part 2, group 1

The following PMI fields X,, from left to right, as in Table 6.3.2.1.2-1C: {iy3;: = 1, ...,v}, iy,
NZ
{ives:l=1,..,0}, {iz10.:1 = 1, ..., v}, and max(0, [KT] —v) x 3 highest priority bits of

{izer! =1,..,v}, max(0, [KTNZ] —v) x 4 highest priority bits of {iy5;:l = 1,...,v} and v * 2LM,Q —
LK% /2] highest priority bits of{il,”:l =1, v} in decreasing order of priority based on the
corresponding function Pri(l, i, f) for N, = 1 or Pri(L,i, f,j) for N, > 1 defined in clause 5.2.3 of
TS 38.214 [6], if present and if reported;

The second time-domain subband differential CQI of all even subbands with increasing order
of subband number, as in Table 6.3.2.1.2-8B, if present and if reported

CSl report #n
CSl part 2, group 2

The following PMI fields X,, from left to right, as in Table 6.3.2.1.2-1C: min (KNZ -, [KTNZD x 3

ioritv bi o o (enz _ o |KYF T
lowest priority bits of {iy 4;: 1 = 1,...,v}, min (K v,|=|) x 4 lowest priority bits of

{izsi0=1,..,v} and |[KN% /2] lowest priority bits of {i ;;:1 = 1,...,v}, in decreasing order of
priority based on the corresponding function Pri(l, i, f) for N, = 1 or Pri(l, i, f,j) for N, > 1
defined in clause 5.2.3 of TS 38.214 [6], if reported;

The second time-domain subband differential CQI of all odd subbands with increasing order of
subband number, as in Table 6.3.2.1.2-8B, if present and if reported
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Table 6.3.2.1.2-5G: Mapping order of CSl fields of one CSl report, CSI part 2 of

codebookType=typell-CJT-PortSelection

CSl report number

CSl fields

CSl report #n
CSl part 2, group 0

PMI fields X, from left to right as in Table 6.3.2.1.2-2C, if reported

CSl report #n
CSl part 2, group 1

The following PMI fields X,, from left to right, as in Table 6.3.2.1.2-2C: {i2,3,l:l =
1, ..., v} (max(0, [KTNZ] —v)) x 3 highest priority bits of
{izarl =1, ..,v}, (max(0, [KTNZ] —v)) X 4 highest priority bits of {iz5;:! = 1,...,v}, iyg and v *

ZZLKMM) M — |KN% /2] highest priority bits of{i”,l:l =1, v} in decreasing order of priority
based on the corresponding function Pri(l, i;, f,j) defined in clause 5.2.3 of TS 38.214 [6]
where j is equivalent to n, if present and if reported

CSl report #n
CSl part 2, group 2

The following PMI fields X,, from left to right, as in Table 6.3.2.1.2-2C: (min (KNZ -, lKTNZD) X
3 lowest priority bits of {i54;:1 = 1,...,v}, (min (KNZ -, [KTNZD) x 4 lowest priority bits of
{izsil=1,..,v} and |[K¥% /2] lowest priority bits of {i ;;:1 = 1,...,v}, in decreasing order of
priority based on the corresponding function Pri(l, ij,f,j) defined in clause 5.2.3 of TS 38.214

[6] where j is equivalent to n, if reported
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Table 6.3.2.1.2-5H: Mapping order of CSl fields of one CSl report containing N$*» CSI sub-report(s),

CSl part 2 subband

CSl report #n
Part 2 subband

Subband differential CQI of CSI sub-report #1 for the second TB of all even subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-
Formatlndicator=subbandCQI and if reported

PMI subband information fields X, of CSI sub-report #1 of all even subbands with increasing
order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2
antenna ports of CSI sub-report #1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and if
reported

Subband differential CQI of CSI sub-report #2 for the second TB of all even subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-
Formatlndicator=subbandCQI and if reported

PMI subband information fields X, of CSI sub-report #2 of all even subbands with increasing
order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2
antenna ports of CSI sub-report #2 according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and if
reported

Subband differential CQI of CSI sub-report #N5* for the second TB of all even subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-
Formatindicator=subbandCQI and if reported

PMI subband information fields X, of CSI sub-report #N5*? of all even subbands with increasing
order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2
antenna ports of CSI sub-report #N5“* according to Clause 5.2.2.2.1 in [6, TS38.214] of all even
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and if
reported

Subband differential CQI of CSI sub-report #1 for the second TB of all odd subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-
Formatindicator=subbandCQI and if reported

PMI subband information fields X, of CSI sub-report #1 of all odd subbands with increasing order

of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna

ports of CSI sub-report #1 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with
increasing order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI of CSI sub-report #2 for the second TB of all odd subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-
Formatindicator=subbandCQI and if reported

PMI subband information fields X, of CSI sub-report #2 of all odd subbands with increasing order

of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2 antenna

ports of CSI sub-report #2 according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd subbands with
increasing order of subband number, if pmi-Formatindicator= subbandPMI and if reported

Subband differential CQI of CSI sub-report #N5** for the second TB of all odd subbands with
increasing order of subband number, as in Tables 6.3.1.1.2-3/4, if cqi-
Formatindicator=subbandCQI and if reported

PMI subband information fields X, of CSI sub-report #N5* of all odd subbands with increasing
order of subband number, from left to right as in Tables 6.3.1.1.2-1/2, or codebook index for 2
antenna ports of CSI sub-report #N$** according to Clause 5.2.2.2.1 in [6, TS38.214] of all odd
subbands with increasing order of subband number, if pmi-Formatindicator= subbandPMI and if
reported

Note:

subband 0.

Subbands for given CSI report n indicated by the higher layer parameter csi-ReportingBand with value set to '1' are
numbered continuously in the increasing order with the lowest subband of csi-ReportingBand with value set to '1' as

CSI sub-report #1, CSI sub-report #2, ..., CSI sub-report #N3** correspond to the CSI sub-reports in increasing
order of CSI-ReportSubConfigID.
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Table 6.3.2.1.2-6: Mapping order of CSI reports to UCI bit sequence af’,a®,af,af’....al

1)_1 !

with two-part CSl report(s)

UCI bit sequence CSl report number
a((,l) CSl part 1 of CSl report #1 as in Table 6.3.2.1.2-3/3A/3B or
Table 6.3.1.1.2-8/8A/8B/8C or Table 6.3.2.1.2-3C
a® CSl part 1 of CSl report #2 as in Table 6.3.2.1.2-3/3A/3B or
aél) Table 6.3.1.1.2-8/8A/8B/8C or Table 6.3.2.1.2-3C
: CSl part 1 of CSl report #n as in Table 6.3.2.1.2-3/3A/3B or
20 Table 6.3.1.1.2-8/8A/8B/8C or Table 6.3.2.1.2-3C
A1

NOTE: For a CSI report #i containing Nf“b CSl sub-reports, where i € {1,2, ...,n}, CSI
part 1 of all CSl sub-reports are mapped to the corresponding segment of the
UCI bit sequence of CSI report #i, from upper part to lower part of the
segment, in increasing order of CSI sub-report number. CSI sub-report #1,
CSI sub-report #2, ..., CSI sub-report #N¥“® correspond to the CSI sub-
reports in increasing order of CSI-ReportSubConfigID.

where CSl report #1, CSI report #2, ..., CSI report #nin Table 6.3.2.1.2-6 correspond to the CSl reportsin increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].
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Table 6.3.2.1.2-7: Mapping order of CSI reports to UCI bit sequence al?,a® a,af,...,a

2)_1’

with two-part CSl report(s)

UCI bit sequence CSl report number
CSl report #1, CSI part 2 wideband, as in Table 6.3.2.1.2-
4/4A/4B,
or CSI part 2 with group 0, as in Table 6.3.2.1.2-
5A/5B/5E/5F/5G,
if CSl part 2 exists for CSI report #1
CSl report #2, CSI part 2 wideband, as in Table 6.3.2.1.2-

4/4A/4B,
or CSlI part 2 with group 0, as in Table 6.3.2.1.2-
5A/5B/5E/5F/5G,
if CSl part 2 exists for CSI report #2
) CSl report #n, CSI part 2 wideband, as in Table 6.3.2.1.2-
% 4/4A/4B,
al? or CSI part 2 with group 0, as in Table 6.3.2.1.2-
@ 5A/5B/5E/5F/5G,
& if CSI part 2 exists for CSI report #n
aéz) CSl report #1, CSl part 2 subband, as in Table 6.3.2.1.2-
; 5/5C/5D/5H,
: or CSl part 2 with group 1 and 2, as in Table 6.3.2.1.2-
a? 5A/5B/5E/5F/5G,
AP if CSl part 2 exists for CS| report #1
CSl report #2, CSl part 2 subband, as in Table 6.3.2.1.2-
5/5C/5D/5H,
or CSl part 2 with group 1 and 2, as in Table 6.3.2.1.2-
5A/5B/5E/5F/5G,

if CSl part 2 exists for CSI report #2

CSl report #n, CSl part 2 subband, as in Table 6.3.2.1.2-
5/5C/5D/5H,
or CSl part 2 with group 1 and 2, as in Table 6.3.2.1.2-
5A/5B/5E/5F/5G,
if CSl part 2 exists for CSI report #n
NOTE: For a CSl report #i containing Nf”” CSl sub-reports, wherei € {1,2, ..., n},
- CSil part 2 wideband of all CSI sub-reports are mapped to the
corresponding segment of the UCI bit sequence of CSI report #i, from
upper part to lower part of the segment, in increasing order of CSI
sub-report number;
- CSI sub-report #1, CSI sub-report #2, ..., CSI sub-report #N$*“?
correspond to the CSI sub-reports in increasing order of CSI-
ReportSubConfigID.

where CSl report #1, CSI report #2, ..., CSI report #nin Table 6.3.2.1.2-7 correspond to the CSl reportsin increasing
order of CSI report priority values according to Clause 5.2.5 of [6, TS38.214].

The bitwidth for RI/CQI of codebookType= typell-r16 or codebookType=typel |-PortSelection-r16 is provided in
Table6.3.2.1.2-8.

Table 6.3.2.1.2-8: Rl and CQI of codebookType=typell-r16 or typell-PortSelection-r16

Field Bitwidth
Rank Indicator min(2, [log,ng;|)
Wide-band CQI 4
Subband differential CQI 2
Indicator of the total number of non-zero coefficients | [log,(K,)| if max allowed rank is 1;
summed across all layers K2 [log, (2K,)] otherwise
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where ng; isthe number of allowed rank indicator values according to Clauses5.2.2.2.5and 5.2.2.2.6 [6, TS
38.214], K, = [2L[p, x "2| 8], where py, N3, R, and  are given by Clause 5.2.2.2.5 and 5.2.2.2.6in [6, TS 38.214].

The values of the rank indicator field are mapped to alowed rank indicator values with increasing order, where'0' is
mapped to the smallest allowed rank indicator value. The values of the K indicator field are mapped to the allowed
values of K2, according to Clauses 5.2.2.2.5 and 5.2.2.2.6 [6, TS 38.214], with increasing order, where '0' is mapped to
KNZ =1,

The bitwidth for RI/CQI of codebookType= typel I-CJT isprovided in Table 6.3.2.1.2-8A.

Table 6.3.2.1.2-8A: Rl and CQI of codebookType=typell-CJT

Field Bitwidth
Rank Indicator min(2,[log,ng 1)
Wide-band CQI 4
Subband differential CQI 2

Indicator of the total number of non-zero coefficients
summed across all layers, and all CSI-RS resources
if configured, KN%

[log,[2B8M; Lyay]] if max allowed rankis 1;
[log,2[28M; L,yqy]]0therwise

Where ng; isthe number of allowed rank indicator values according to Clause 5.2.2.2.8 TS 38.214 [6], Ly,qx iSthe
maximum of Z,’;’Z’}P L, for al N, configured L,, combinations, where {L, },=1,. nyzp» M1, @0d f are given by

Clause 5.2.2.2.8in TS 38.214 [6]. The values of the rank indicator field are mapped to alowed rank indicator values
with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the K% indicator
field are mapped to the allowed values of K2, according to Clause 5.2.2.2.8 TS 38.214 [6], with increasing order,

where'0' is mapped to KV% = 1.

The bitwidth for RI/CQI of codebookType= typell-Doppler is provided in Table 6.3.2.1.2-8B.

Table 6.3.2.1.2-8B: Rl and CQI of codebookType=typell-Doppler

Field Bitwidth

Rank Indicator min(2, [log,ng1)
Wide-band CQI 4
Subband differential CQI 2
The second time-domain wide-band CQI 4
The second time-domain subband differential CQI 2

Indicator of the total number of non-zero coefficients summed | [log,(K,)] if max allowed rank is 1;
across all layers KV [log,(2K,)] otherwise

Where npg; isthe number of allowed rank indicator values according to Clause 5.2.2.2.10 TS 38.214 [6], K, =
[2L [pl x %] ,BQ], wherep,, Ns, R, 8 and Q are given by Clause 5.2.2.2.10 in TS 38.214 [6]. The values of the rank

indicator field are mapped to alowed rank indicator values with increasing order, where '0" is mapped to the smallest
allowed rank indicator value. The values of the K¥Z indicator field are mapped to the allowed values of KVZ, according
to Clause 5.2.2.2.10 TS 38.214 [6], with increasing order, where '0' is mapped to K% = 1.

The bitwidth for RI/CQI of codebookType=typel l-PortSelection-r17 or typell-Doppler-PortSelection is provided in
Table6.3.2.1.2-9.
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Table 6.3.2.1.2-9: Rl and CQI of codebookType=typell-PortSelection-rl17 or
typell-Doppler-PortSelection-r18

Field Bitwidth
Rank Indicator min(2,[log,ng 1)
Wide-band CQI 4
Subband differential CQI 2
Indicator of the total number of non-zero coefficients | [log,(Kj,)] if max allowed rank is 1;
summed across all layers kN2 [log, (2Ky)] otherwise

where ng; isthe number of allowed rank indicator values according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS

38.214], K, = [K;Mp], where K;, M, and 8 are given by Clause 5.2.2.2.7 and Clauses 5.2.2.2.11 in [6, TS 38.214]. The
values of the rank indicator field are mapped to allowed rank indicator values with increasing order, where '0" is mapped

to the smallest allowed rank indicator value. The values of the KN? indicator field are mapped to the allowed values of

KN?, according to Clauses 5.2.2.2.7 and Clauses 5.2.2.2.11 [6, TS 38.214], with increasing order, where '0' is mapped to

KNZ = 1.

The bitwidth for RI/CQI of codebookType=typell-CJT-PortSelection is provided in Table 6.3.2.1.2-9A.

Table 6.3.2.1.2-9A: Rl and CQI of codebookType=typell-CIJT-PortSelection

Field Bitwidth
Rank Indicator min(2,[log,ng1)
Wide-band CQI 4
Subband differential CQI 2

Indicator of the total number of non-zero coefficients [log [ﬁMK H if max allowed rank is 1:
summed across all layers, and all CSI-RS resources z 1max ) ’
if configured, KV [log, 2[BMK; 1nax|| otherwise

Where ng; isthe number of allowed rank indicator values according to Clause 5.2.2.2.9 TS 38.214 [6], K; 4 iSthe
maximum of ZTI\Z‘{P K, , for al N, configured a,, combinations, where {K; ;,},=1, . nyzp: M, @nd g are given by
Clause 5.2.2.2.9in TS 38.214 [6], and. The values of the rank indicator field are mapped to alowed rank indicator
values with increasing order, where '0' is mapped to the smallest allowed rank indicator value. The values of the KNZ

indicator field are mapped to the allowed values of KN%, according to Clause 5.2.2.2.9 TS 38.214 [6], with increasing
order, where '0' is mapped to KNZ = 1.

The bitwidth for reportQuantity=tdcp is provided in Table 6.3.2.1.2-10.

Table 6.3.2.1.2-10: Amplitude and phase values for reportQuantity=tdcp

Field Bitwidth
Amplitude value 4
Phase value 4

6.3.2.1.3 CG-UCl

For CG-UCI bits transmitted on a CG PUSCH when the higher layer parameter cg-RetransmissionTimer is configured,
the CG-UCI bit sequence ay, a4, a,, as, ..., a4_, isdetermined as follows:

- seta; =6f%7U fori=0,1,..,0°"U — 1 and A = 0¢¢~V¢! where the CG-UCI bit sequence

age-vel ogemvel ., 5586 56, isgiven by Table 6.3.2.1.3-1, mapped in the order from upper part to lower
part.
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Table 6.3.2.1.3-1: Mapping order of CG-UCI fields

Field Bitwidth
5 if nrofHARQ-Processes-v1700 in ConfiguredGrantConfig is
HARQ process number configured,;
4 otherwise.
Redundancy version 2
New data indicator 1

[log,C] if both higher layer parameter ul-toDL-COT-
SharingED-Threshold and higher layer parameter cg-COT-
SharingList are configured, or if both higher layer parameter
semiStaticChannelAccessConfigUE and higher layer
parameter cg-COT-SharingList are configured, or if higher
layer parameter cg-COT-SharingList is configured in frequency
range 2-2, where C is the number of combinations configured
in cg-COT-SharingList;

1 if higher layer parameter ul-toDL-COT-SharingED-Threshold
is not configured, and if higher layer parameter
semiStaticChannelAccessConfigUE is not configured, and if
higher layer parameter cg-COT-SharingOffset is configured;

Channel Occupancy Time (COT) sharing information

0 otherwise.

If a UE indicates COT sharing other than "no sharing” in a CG
PUSCH within the UE's initiated COT, the UE should provide
consistent COT sharing information in all the subsequent CG
PUSCHEs, if any, occurring within the same UE's initiated COT
such that the same DL starting point and duration are
maintained.

6.3.2.1.3A UTO-UCI

For UTO-UCI bits transmitted on a CG PUSCH when the higher layer parameter nrofBitsinUTO-UCI is configured, the
UTO-UCI bit sequence ay, a, a,, as, ..., a,_, i1sdetermined as follows:

- seta; =67T07 fori =0,1,...,0YT0"UT — 1 and A = QUTO-VCI  where 0UTO-UC! jsprovided by
nrofBitsinUTO-UCI, and the UTO-UCI bit sequence 6§ 7~V 6{T0~Y!, . 6076 5t _, isgiven by clause
9.3.1 of [5, TS 38.213).

6.3.2.1.4 HARQ-ACK and CG-UCI/UTO-UCI

If the higher layer parameter nrofBitsinUTO-UCI is configured, the procedure in this clause 6.3.2.1.4 applies by
replacing CG-UCI with UTO-UCI in al the notations and texts, replacing "When higher layer parameter cg-UCI-
Multiplexing is configured” with "When UTO-UCI and HARQ-ACK have the same priority index and are jointly
encoded and transmitted on a PUSCH" and replacing "is given by Table 6.3.2.1.3-1 mapped in the order from upper
part to lower part " with "is given by Clause 9.3.1 of [5, TS 38.213]".

When higher layer parameter cg-UCI-Multiplexing is configured, the UCI bit sequence a,, a4, a,, as, ..., a,_; 1S
determined as follows, where A = Q€¢-UCl 4 QACK,

- The CG-UCI bits are mapped to the UCI bit sequenceay, a,, a, as, ..., a,ce-vai_, , where q; = 68~V for i =
0,1, ...,0°7Y¢" — 1. The CG-UCI bit sequence 65V, 6£5~VC, . 65657, isgiven by Table6.3.2.1.3-1
mapped in the order from upper part to lower part, and 05~V js number of CG-UCI bits;

- TheHARQ-ACK bhits are mapped to the UCI bit sequence acc-uci, ayce-vct g, ..., Apce-uct, gack _q, Where
ay,oc6-ver = 67K for i = 0,1, ..., 04K — 1. The HARQ-ACK bit sequence 65K, 58K, .., 6056, isgivenby
Clause 9.1 of [5, TS38.213], and 02X is number of HARQ-ACK bits.
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6.3.2.1.5 UCI with different priority indexes

If the higher layer parameter nrofBitsinUTO-UCI is configured, the procedure in this clause 6.3.2.1.5 applies by
replacing CG-UCI with UTO-UCI in all the notations and texts, and replacing "is given by Table 6.3.2.1.3-1 mapped in
the order from upper part to lower part" with "is given by clause 9.3.1 of [5, TS 38.213]".

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index O, and CSl part 1 if any are
transmitted on a PUSCH associated with priority index 1, the following UCI bit sequences are generated,

a((,l), ail), agl), agl), e ail()l)_l, and agz), aiz), a§2>, agz), e af(g)_l if any, according to the following:

- If CSl part 1isaso transmitted on the PUSCH,

- Set al@ fori =0,1,..,A™ — 1 asthe bit sequence of CSI part 1, where the CSl fields of all CSl reports, in
the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI hit sequence
a(()l), ail), agl), agl), ) agg)_l starting with a(()l).
- Set ai(z) = oAK-LP fori=0,1,..,080K"LP — 1 and A® = QACK-LP 'where the HARQ-ACK bit sequence

OYCK-LP GACK-LP | 50%Sc! e _, associated with priority index O is given by Clause 9.1 of [5, TS 38.213].

- Otherwise, set a'” = GAK-LP for i = 0,1, ..., 0ACK~1P — 1 and A® = OACK-LP where the HARQ-ACK bit
sequence 65 CK~LP, gACK-LP | 5258 ip_, associated with priority index O is given by Clause 9.1 of [5, TS
38.213).

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSl if any are
transmitted on a PUSCH associated with priority index 0, the following UCI bit sequences are
generated, ay, a4, a,, as, ..., 41, a((,l), agl), agl), agl), ...,a(l) if any, and agz)’ agz)’ agz)’ agz)’ ...,a(z)

AW _q N if any,
according to the following:

- If HARQ-ACK bits associated with priority index 1 and CSI are transmitted on the PUSCH without UL-SCH
and the CSl includes CSI part 1 without CSI part 2, and there is only one HARQ-ACK bit associated with
priority index 1 given by Clause 9.1 of [5, TS 38.213], set a, = 65X"HP q, = 0, and A = 2; otherwise, set
a; = 62C%HP fori =0,1,...,08K"HP _ 1 and A = 0ACK-HP 'where the HARQ-ACK bit sequence
O CK-HP GACK-HP | 50%Sk ie_, associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213];

- Set al@ fori =0,1,..,A™ — 1 asthe bit sequence of CSI part 1, if CS| part 1 is also transmitted on the
PUSCH, where the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6,
are mapped to the UCI bit sequence a§”, a{”, as”, afY, ..., a'{), | starting with af®;

- Set al@ fori =0,1,..,A® — 1 asthe bit sequence of CSI part 2, if CS| part 2 is also transmitted on the
PUSCH, where the CSI fields of al CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-7,
are mapped to the UCI bit sequence a$”, a{”, aS?,al?, .., a3, startingwith a(”.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK hits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted
o @© @O D ®
, and

on a PUSCH, the following UCI bit sequences are generated, ay, ay, a, as, ..., Ga-1, @y , 4y, Ay, a3 s Gy

al?,a?,a,al?, ..., | it any, according to the following:

- Seta; = oAKHP for i =0,1,...,04%"HP — 1 and 4 = 0ACK-HP jf HARQ-ACK bits associated with priority
index 1 are transmitted without CG-UCI associated with priority index 1, where the HARQ-ACK bit sequence
O CK-HP GACK-HP | 50kSk ie_, associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213];

- Seta; =6fV fori=0,1,..,0 V" — 1 and A = 0¢¢~Y¢! if CG-UCI associated with priority index 1 is
transmitted without HARQ-ACK bits associated with priority index 1, where the CG-UCI bit sequence
agemvCl remvel L, 05¢c 5k _, associated with priority index 1 isgiven by Table 6.3.2.1.3-1 mapped in the

order from upper part to lower part;

- Setay, a4,a,,as, ..., a4_, asfollows, if both CG-UCI associated with priority index 1 and HARQ-ACK bits
associated with priority index 1 are transmitted, where A = 0¢¢~V¢! 4 QACK-HP
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- The CG-UCI bits are mapped to the UCI bit sequence ao, a,, ay, as, -.., ayce-vei_,, Where a; = 67~ for
i=0,1,..,0%7Y¢ — 1. The CG-UCI bit sequence 5§V, 6¢¢~UC, 6565 1052_, isgiven by Table

6.3.2.1.3-1 mapped in the order from upper part to lower part, and 0¢5~Y¢! is number of CG-UCI bits

- The HARQ-ACK bits are mapped to the UCI bit sequence acc-uvcr, ayc-vctyq, ..., Apce-Ucl oACK-HP_,
where a;, pce-ver = 67K HP for i = 0,1, ..., 0A°K~HP — 1. The HARQ-ACK bit sequence
O CRHP GACK-HP | 5o%8 te_, associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213].

- If CSl part 1 isaso transmitted on the PUSCH and the PUSCH is associated with priority index 1,

- SetaVfori=0,1,..,A® — 1 asthe bit sequence of CSI part 1, where the CSl fields of all CSI reports, in
the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the UCI hit sequence
a(()l), ail), agl), agl), ) agg)_l starting with a(()l).

- Set a® = GACKLP forj = 0,1, ..., 0AK-LP _ 1 and A® = OACK-LP \yhere the HARQ-ACK bit sequence

OYCK-LP GACKLP | 50%Sc! e _, associated with priority index O is given by Clause 9.1 of [5, TS 38.213].
- Otherwise,

- Set aV = GACK-LP forj = 0,1, ..., 0AK-LP — 1 and A = OACK-LP \yhere the HARQ-ACK bit sequence
oY CK-LP GACKLP | 50%Sc! e _, associated with priority index O is given by Clause 9.1 of [5, TS 38.213].

- sat a® =a® fori=01,..,A0 — 1and A® = AW, if CSl part 1 isalso transmitted on the PUSCH and

the PUSCH is associated with priority index 0, where the CSI part 1 sequence ag”, a(", al, ", ..., alg,_,

is given by Table 6.3.2.1.2-6 by replacing a®, a{”, af”,a{", ..., a%}, . and the CSl fields of all CSl
reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the CS| part 1 sequence
a’a,a”, a5, .., alp,_ starting with @,

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK hits associated
with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSl part 1 if any are transmitted on a
PUSCH associated with priority index 0, the following UCI bit sequences are generated, a, a4, a,, as, ..., a4_1,

a((,l), ail), agl), agl), .,at,  and a(()z), aiz), a§2>, agz), ..,a®) if any, according to the following:

IORY AD

- Seta; = oPCKHP fori =0,1,..., 02K HP — 1 and A = OAK-HP 'where the HARQ-ACK bit sequence
g CKHP GRCKTHP | 5Kk iie_, associated with priority index 1 is given by Clause 9.1 of [5, TS 38.213];

- Seta™ =686V fori = 0,1,..,0°7YC — 1 and A = 06U if CG-UCI associated with priority index 0

istransmitted without HARQ-ACK bits associated with priority index 0, where the CG-UCI bit sequence
age-vCl ofemvel ., 558G 5k _, associated with priority index O is given by Table 6.3.2.1.3-1 mapped in the
order from upper part to lower part;

- Setal?,af?,al”,al”, .., al,_ asfollowsif both CG-UCI associated with priority index 0 and HARQ-ACK

bits associated with priority index O are transmitted, where A = Q¢6-UCl 4 QACK-LP

- The CG-UCI bits are mapped to the UCI bit sequence a$”, a{”, a{”, ", ..., al;_vei_,, where a{® =

ofe=V fori = 0,1,...,0°¢~U¢l — 1. The CG-UCI bit sequence o1, 6£¢-UC!, . 656a 5, isgiven by
Table 6.3.2.1.3-1 mapped in the order from upper part to lower part, and 05U js number of CG-UCI bits

- The HARQ-ACK bits are mapped to the UCI bit sequence af)lc),;_uc,, af)lc)G_UC,Jr - aélc)c_uc, +GACK-LP _y»

where ai(j-)OCG‘UCI = oAK-LP for i = 0,1, ..., 0ACK-LP — 1. The HARQ-ACK bit sequence
OYCK-LP GACKLP | 50%Sc! e, associated with priority index O is given by Clause 9.1 of [5, TS 38.213].

- seta® =a™ fori=01,..,A0 — 1and A® = AW, if CSl part 1 isalso transmitted on the PUSCH and the

PUSCH is associated with priority index 0, where the CSI part 1 sequence g, as”, ag”, as’, ..., alo, s

given by Table 6.3.2.1.2-6 by replacing a(”, a{”, a{",a{", ...,at), , andthe CSl fields of all CSI reports, in

A1
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the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the CS| part 1 sequence

iV, a,a,as’, .., aly, | starting with ag”.

6.3.2.2 Code block segmentation and CRC attachment

Denote the bits of the payload by a,,a,,a,,as,...,a5 4, Wwhere A isthe payload size. The procedurein 6.3.2.2.1
appliesfor A>12 and the procedure in Clause 6.3.2.2.2 appliesfor A<11.

6.3.2.2.1 UCI encoded by Polar code

Code block segmentation and CRC attachment is performed according to Clause 6.3.1.2.1.

6.3.2.2.2 UCI encoded by channel coding of small block lengths
The procedure in Clause 6.3.1.2.2 applies.

6.3.2.3 Channel coding of UCI

6.3.2.3.1 UCI encoded by Polar code
Channel coding is performed according to Clause 6.3.1.3.1, except that the rate matching output sequence length E, is
givenin Clause 6.3.2.4.1.

6.3.2.3.2 UCI encoded by channel coding of small block lengths

Information bits are delivered to the channel coding block. They are denoted by c,,c;,C5,Cs,...,Cx_1, Where K isthe
number of bits.

The information bits are encoded according to Clause 5.3.3.

After encoding the bits are denoted by d,,d,,d,,d,,...,d,_,» where N isthe number of coded bits.

6.3.2.4 Rate matching

In case where there are more than one UL-SCH transport blocks for the PUSCH transmission, the UCI information is
multiplexed only on the UL-SCH transport block with highest Iucs value for the initial PUSCH, where lycsis as defined
in Clause 6.1.4.1in [6, TS 38.214]. In case the two transport blocks have the same Iucs value for theinitial PUSCH, the
UCI information is multiplexed with data only on the first transport block. The PUSCH for UCI multiplexing in this
Clause refers to the UL-SCH transport block for UCI multiplexing.

6.3.2.4.1 UCI encoded by Polar code

If the higher layer parameter nrofBitsinUTO-UCI is configured, the procedures in this clause and the clauses it refersto
apply by replacing CG-UCI with UTO-UCI in al the notations and texts, when applicable.

6.3.2.4.1.1 HARQ-ACK

For HARQ-ACK transmission on PUSCH not using repetition type B with UL-SCH and if number OfSotsTBoMS s not
present in the resource allocation table, or if numberOfSotsTBoMS s present in the resource allocation table and the
value of numberOfSotsTBoMSin the row indicated by the Time domain resource assignment field in DCI isequal to 1,

the number of coded modulation symbols per layer for HARQ-ACK transmission, denoted as Q;CK , isdetermined as
follows:
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PUSCH
Ngymb,ai —1

(OACK + LACK ) ﬂo'?sic " Z M sLéCI (I) N —1
Cu_sch1 =2 | a Z M Sl(J?Cl (I )
Z K 1=y

r=0

Q;CK =min

where
- O,k isthe number of HARQ-ACK bits;

- if Oyy 2360, Ly =11; otherwise L, isthe number of CRC bits for HARQ-ACK determined according to

ACK —

Clause 6.3.1.2.1;
. ﬂPUSCH _ﬂHARQ—ACK_
offset T /offset ’
- Cy_scn isthe number of code blocks for UL-SCH of the PUSCH transmission;

- if the DCI format scheduling the PUSCH transmission includes a CBGT] field indicating that the UE shall not
transmit the r -th code block, K, =0; otherwise, K, isthe r -th code block size for UL-SCH of the PUSCH
transmission;

- M ;USCH is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;
- MZ™(1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

- MJ“(1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol |, for
1=0,12,...Njrpal —1, inthe PUSCH transmission and NJ, 5% isthe total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M;C' (| ) =0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, MY (1) = MU — M5 (1) ;

-« isconfigured by higher layer parameter scaling;

, isthe symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission.

For HARQ-ACK transmission on PUSCH not using repetition type B with UL-SCH, and if number OfSotsTBoMSis
present in the resource allocation table and the value of number OfSotsTBoMS in the row indicated by the Time domain

resource assignment field in DCI islarger than 1, the number of coded modulation symbols per layer for HARQ-ACK
transmission, denoted as Qj ¢, is determined as follows:

PUSCH
Nsymb,all_1

PUSCH UCI PUSCH
Q. — min (OACK+LACK) Boffset "Li—g Mg (D) a- Nsymb,aln—1 MUCI(l)
ACK — NLZ&%‘_SCH_lKr , 1=l sc
S =

where

- N, isthe value of numberOfSotsTBoMS in the row indicated by the Time domain resource assignment field in
DCl;

- MFPT-RS(1) isthe number of subcarriersin OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB
processing over multiple slotsin the slot with the HARQ-ACK transmission;
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- MILY(1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol [, for [ =

0,1,2, ..., Noosstn — 1, inthe PUSCH transmission of TB processing over multiple slotsin the slot with the
HARQ—ACK transmission and N, 54 isthe total number of OFDM symbols of the PUSCH in the slot,

including al OFDM symbols used for DMRS;

- [, isthe symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission of TB processing over multiple dotsin the slot with the HARQ-ACK
transmission,;

- and al the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
number Of9otsTBoMS s not present in the resource allocation table.

For HARQ-ACK transmission on an actual repetition of a PUSCH with repetition Type B with UL-SCH, the number of
coded modulation symbols per layer for HARQ-ACK transmission, denoted as Q. is determined as follows:

NPUSCH
wmb nomina ~ UCI

’ _ : (Oack+Lack) poffset Zl Sc nominal (l) Z symb nomlnal 1 MUCl l)
QACK = min ZCUL ScH=1 1= SC, nominal( ’

N2 -1
wmb actual ucCl
1=0 Msc actual (l)

where

- mEl (D) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol ,

sc,nominal

forl=0,1,2,---, N2USCH — 1, in the PUSCH transmission assuming a nominal repetition without

ymb nominal

segmentation, and PUSCH is the total number of OFDM symbols in anominal repetition of the PUSCH,

symb nominal

including al OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH assuming a nominal repetition without
segmentation, MG mina (1) = 0;

- for any OFDM symbol that does not carry DMRS of the PUSCH assuming a nominal repetition without
segmentation, Myomina (1) = MEVSCH — METRS (D) where MELRS (1) isthe number of subcarriersin
OFDM symbol [ that carries PTRS, in the PUSCH transmission assuming a nominal repetition without
segmentation;

- M, aCtual(l) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [ , for
1=0,1,2,, Nyl — 1, inthe actual repetition of the PUSCH transmission, and Nyl ) isthe total

number of OFDM symbolsin the actual repetition of the PUSCH transmission, including all OFDM symbols
used for DMRS;

- for any OFDM symbol that carries DMRS of the actual repetition of the PUSCH transmission, My, (1) =
0;

- for any OFDM symbol that does not carry DMRS of the actual repetition of the PUSCH transmission,
M (D = MEVSCH — METRS (1) where MRS (D) isthe number of subcarriersin OFDM symbol [ that

sc,actua sc,actual

carries PTRS, in the actual repetition of the PUSCH transmission;

- and dl the other notationsin the formula are defined the same as for PUSCH not using repetition type B and if
number OfotsTBoMS s not present in the resource allocation table.

For HARQ-ACK transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for
HARQ-ACK transmission, denoted as Q,;CK , isdetermined as follows:

PUSCH
(O + L ) X PUSCH Nwmh,all -1
, H ACK ACK offset ucCl
QACK:mIn R | & Z Msc (l)
: Qm I1=ly

where
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- O,k isthe number of HARQ-ACK bits;
- if Oy 2360, Ly =11; otherwise L, isthe number of CRC bits for HARQ-ACK defined according to
Clause 6.3.1.2.1;;

ﬂPUSCH _ ﬂHARQ—ACK
- offset offset

M SF;USCH is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers,

- MZ™(1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

- M;C' (I) is the number of resource elements that can be used for transmission of UCI in OFDM symboal | , for

1=0,12,...Njrpal —1, inthe PUSCH transmission and NJ, 5% isthe total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M (1)=0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, MY (1) = MU — M85 (1) ;

- |, isthe symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission;
- R isthe code rate of the PUSCH, determined according to Clause 6.1.4.1 of [6, TS38.214];

- Q, isthe modulation order of the PUSCH;

- O isconfigured by higher layer parameter scaling.

Theinput bit sequence to rate matchingis d ,,d,,,d,,,d,,...,d where I isthe code block number, and N, isthe

r(N,-1)
number of coded bitsin code block number r .

Rate matching is performed according to Clause 5.4.1 by setting |
to E = LEUCI ICyq J’ where

g =1 and the rate matching output sequence length

- C,q isthe number of code blocks for UCI determined according to Clause 5.2.1;

- N, isthe number of transmission layers of the PUSCH,;
- Q,, isthe modulation order of the PUSCH;

- By =N Qack Qu-

The output bit sequence after rate matching is denoted as fros fros Franens frie oy where E, isthe length of rate matching
output sequence in code block number I .

6.3.2.4.1.2 CSlpart 1

For CSl part 1 transmission on PUSCH not using repetition type B with UL-SCH and if number OfSotsTBoMSis not
present in the resource alocation table, or if number OfSotsTBoMS s present in the resource allocation table and the
value of numberOfSotsTBoMSin the row indicated by the Time domain resource assignment field in DCI isequal to 1,

the number of coded modulation symbols per layer for CSl part 1 transmission, denoted as Q(':S,_partl, is determined as
follows:
puscH Neymbal~l  uey PUSCH
(0csi-1+Lcsi—1) Boffset 'Zl=0 g Msc™ (D [ . Nsymb,all_

1
’ — : UCI !
Qcsi-1 = min sCUL-scH=1 )¢ 1=0 Mg (D — Qack/cc-uct
r=0 r
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where

Ocg.1 isthe number of bits for CSI part 1;

if Og,=360, Ly, =11, otherwise L, isthe number of CRC bits for CSI part 1 determined according to

Clause 6.3.1.2.1;

ﬂPUSCH _ﬂCSI—partl_
offset  — /Moffset '

Ci_sch isthe number of code blocks for UL-SCH of the PUSCH transmission;

if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not
transmit the r -th code block, K. =0; otherwise, K, isthe r -th code block size for UL-SCH of the PUSCH
transmission;

M ;USCH is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

MZ (1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

Qack/ce-ver = Qack if HARQ-ACK is present for transmission on the same PUSCH with UL-SCH and without

CG-UCI, where Q) ¢k isthe number of coded modulation symbols per layer for HARQ-ACK transmitted on the
PUSCH as defined in clause 6.3.2.4.1.1 if number of HARQ-ACK information bits is more than 2, and

PUSCH
Ngymbat —1

Q'ack = Z M 255, (1) if the number of HARQ-ACK information bitsis no more than 2 bits, where

sC, rvd

|\7|Q d (| ) isthe number of reserved resource elements for potential HARQ-ACK transmission in OFDM
symbol |, for | =0,1,2,..., N5" _1, inthe PUSCH transmission, defined in Clause 6.2.7; or

symball

Qack/cc-ver = Qacx 1f both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, where
Qucx i1sthe number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmitted on the
PUSCH as defined in clause 6.3.2.4.1.5; or

Qack/cc-ver = Qcg-ver iIf CG-UCI is present on the same PUSCH with UL-SCH and without HARQ-ACK,
where Q¢ _yc; isthe number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as
defined in clause 6.3.2.4.1.4;

M;C' (I) is the number of resource elements that can be used for transmission of UCI in OFDM symboal |, for

1=0,12,..,Ng b —1, inthe PUSCH transmission and N 5 is the total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M (1)=0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, M2 (1) =M —MPTR8(1);

& isconfigured by higher layer parameter scaling.

For CSl part 1 transmission on PUSCH not using repetition type B with UL-SCH, and if number OfSotsTBoMSis
present in the resource allocation table and the value of number OfSotsTBoMS in the row indicated by the Time domain
resource assignment field in DCI islarger than 1, the number of coded modulation symbols per layer for CSI part 1
transmission, denoted as Q¢sy—part1, IS determined as follows:

Qcsi-1 = min

where

USCH
PUSCH b,all™ I \PUSCH
(OCSI 1 +LC51 1) :Boffset Zl sym * Mgcc (l) Nsymb,all~ ucl ,

CUL scH-1 MSC Ol QACK/CG ucl
N, Z K,
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- N, isthe value of numberOfSotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI;

- MPT-RC(]) isthe number of subcarriersin OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB
processing over multiple slots in the slot with the CSI part 1 transmission;

- MIC(1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol [, for [ =
0,1,2, ..., Noose sy — 1, inthe PUSCH transmission of TB processing over multiple slotsin the slot with the CSI
part 1 transmission and N5y, is the total number of OFDM symbols of the PUSCH in the slot, including all
OFDM symbols used for DMRS;

- and al the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
number OfotsTBoMS s not present in the resource allocation table.

For CSl part 1 transmission on an actual repetition of a PUSCH with repetition Type B with UL-SCH, the number of
coded modulation symbols per layer for CSI part 1 transmission, denoted as Qcsg-part1, 1S determined as follows:

PUSCH
PUSCH N N
0 L . pPUSCH . yNeymbnomina =1 e I symb,nominal
/ o ( csi-1t+ CS!—l) ﬁoffset leo Sc,nominal() . MUCI |
Qosta = min CuL-scH=1 » | srominal (D
Z7’:0 T =0
PUSCH
Nwmb,actual_1
! ucl '
- QACK/CG—UCI ’ Z Mg actua Ok QACK/CG—UCI

=0
where

- Méé%mmd (1) isthe number of resource elements that can be used for transmission of UCI in OFDM symboal [, for
1=0,1,2,, Ngrpoomina — 1, in the PUSCH transmission assuming anominal repetition without segmentation,
and Ngiomina 1S the total number of OFDM symbolsin anominal repetition of the PUSCH, including all
OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH assuming a nominal repetition without
segmentation, MaGe ina (1) = 0;

- for any OFDM symbol that does not carry DMRS of the PUSCH assuming a nominal repetition without
segmentation, MeGe mina (1) = MEYSCH — METRS. (1) where METRS (1) isthe number of subcarriersin
OFDM symbol [ that carries PTRS, in the PUSCH transmission assuming a nominal repetition without
segmentation;

- MYS (D) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol I, for
1=0,1,2,,NSroawa — 1, inthe actual repetition of the PUSCH transmission, and NP aa is the total

number of OFDM symbolsin the actual repetition of the PUSCH transmission, including all OFDM symbols
used for DMRS;

- for any OFDM symbol that carries DMRS of the actual repetition of the PUSCH transmission, Mg (1) =
0;

- for any OFDM symbol that does not carry DMRS of the actual repetition of the PUSCH transmission,
MG (D) = MEPSCH — METES (1) where MET:55, (1) is the number of subcarriersin OFDM symbol { that
carries PTRS, in the actual repetition of the PUSCH transmission;

- and dl the other notationsin the formula are defined the same as for PUSCH not using repetition type B and if
number OfotsTBoMS s not present in the resource allocation table.

For CSl part 1 transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for CSI
part 1 transmission, denoted as Qég_pam, is determined as follows:

if thereis CSl part 2 to be transmitted on the PUSCH,

ETSI



3GPP TS 38.212 version 18.3.0 Release 18 104 ETSI TS 138 212 V18.3.0 (2024-08)

BPUSCH NPUSCH _q
( ) I . symb,all
( Csl-1 CSI-1 ) ffset

’ . UCI
Qcgy =MIN R-Q : Z Mg QACK
m
ese
NSba 1
UCI
QCSI 1= Z M QACK

end if
where

Ocg.1 isthe number of bits for CSI part 1;

- if Oy, 2360, L, =11; otherwise L, isthe number of CRC bits for CSl part 1 determined according to
Clause 6.3.1.2.1;

ﬂPUSCH _ﬂCSl—pal’tl_
- offset  — /offset )

M ;USCH is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

- MZ™(1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

- Q' ack 1sthe number of coded modulation symbols per layer for HARQ-ACK transmitted on the PUSCH if

N —1
number of HARQ-ACK information bitsis more than 2, and Q',o = Z MQC,Sd if the number of

. L . 7 ACK :
HARQ-ACK information bitsis no more than 2 bits, where MSQ d (| ) is the number of reserved resource

elements for potential HARQ-ACK transmission in OFDM symboal |, for | =0,1,2, ..., N2Vt _1, in the PUSCH

symb,all
transmission, defined in Clause 6.2.7;

- MJ“ (1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol 1, for

1=0,1,2,.., N _1,inthe PUSCH transmission and NPU¢! isthe total number of OFDM symbols of the

symb,all

PUSCH, including all OFDM symbols used for DMRS;

symb, dl

- for any OFDM symbol that carries DMRS of the PUSCH, M;C' (| ) =0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, M S (| )= M 2oser MSFC’T-RS(|) :

- R isthecoderate of the PUSCH, determined according to Clause 6.1.4.1 of [6, TS38.214];
- Q, isthe modulation order of the PUSCH.

Theinput bit sequence to rate matchingis d,,d,,,d,,,d,3,....d,

number of coded bitsin code block number T .

Rate matching is performed according to Clause 5.4.1 by setting |
to E = |_EUCI 1Cyq J’ where

C, isthe number of code blocks for UCI determined according to Clause 5.2.1;

N, isthe number of transmission layers of the PUSCH;

ETSI
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Q,, isthe modulation order of the PUSCH;

Ewe =N, 'Q|CS|,1'Qm'

The output bit sequence after rate matchingisdenotedas f _ f . f f where E, isthe length of rate matching

ror Tr1r Tr29 Tr(E -1
output sequence in code block number I .

6.3.2.4.1.3 CSl part 2

For CSl part 2 transmission on PUSCH not using repetition type B with UL-SCH and if numberOfSotsTBoMSis not
present in the resource allocation table, or if number OfSotsTBoMSis present in the resource allocation table and the
value of numberOfSotsTBoMS in the row indicated by the Time domain resource assignment field in DCI is equal to 1,

the number of coded modulation symbols per layer for CSI part 2 transmission, denoted as Qég_panz , is determined as

follows:
pUSCH <Vsymbiall 1 PUSCH
symb,al
, . (Ocsi-2+Lesi-2) Bostset 'leoy MW .y Nsymban~1 MUl ’ !
Qcsi-2 = min CUL—SCH-1 X =g se (D] - Qacx/ce-ucr — Qesi-1
Zrzo KT
where

- Ogg., isthe number of bits for CSI part 2;

- if Og,2360, Ly, =11; otherwise Ly, isthe number of CRC bits for CSI part 2 determined according to
Clause 6.3.1.2.1;

ﬂPUSCH _ﬂCSl—paI’IZ_
- offset  — Moffset ,

- CyL_sch isthe number of code blocks for UL-SCH of the PUSCH transmission;

- if the DCI format scheduling the PUSCH transmission includes a CBGTI field indicating that the UE shall not
transmit the r -th code block, K. =0; otherwise, K, isthe r -th code block size for UL-SCH of the PUSCH
transmission;

M SF;USCH is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers,

- MZ(1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

- Quack/cc-ver = Qack I HARQ-ACK is present for transmission on the same PUSCH with UL-SCH and without

CG-UCI, where Q. isthe number of coded modulation symbols per layer for HARQ-ACK transmitted on the
PUSCH as defined in clause 6.3.2.4.1.1 if number of HARQ-ACK information bits is more than 2, and

Q'ack = 0 if the number of HARQ-ACK information bitsis 1 or 2 bits; or

- Qackjce-ver = Qack if both HARQ-ACK and CG-UCI are present on the same PUSCH with UL-SCH, where

Q¢ 1sthe number of coded modul ation symbols per layer for HARQ-ACK and CG-UCI transmitted on the
PUSCH as defined in clause 6.3.2.4.1.5; or

- Qack/ce-ver = Qcg-ucr if CG-UCI is present on the same PUSCH with UL-SCH and without HARQ-ACK,
where Q(;_y¢; 1S the number of coded modulation symbols per layer for CG-UCI transmitted on the PUSCH as
defined in clause 6.3.2.4.1.4;

- Q 'c5|-1 is the number of coded modulation symbols per layer for CS| part 1 transmitted on the PUSCH;
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My (1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol |, for

1=0,12,..,Ng b —1, inthe PUSCH transmission and N 5 is the total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M;C' (| ) =0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, MY (1) = MY - MITR8(1).

- ¢ isconfigured by higher layer parameter scaling.

For CSl part 2 transmission on PUSCH not using repetition type B with UL-SCH, and if number OfSotsTBoMSis
present in the resource allocation table and the value of number OfSotsTBoMS in the row indicated by the Time domain
resource assignment field in DCI islarger than 1, the number of coded modulation symbols per layer for CSI part 2
transmission, denoted as Q¢sy—part., IS determined as follows:

H
PUSCH

SC
(Ocsi—2 + Lesi- 2) Bittset Yico ymbai MS?CCI(D Nsymb,al~ M| - .
CUL scH—1 ACK/CG-UCI

N, Z K

Qcsi—z = min

— Qcsi-1

where

- N, isthe value of numberOfSotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI;

- MPT-RS(]) isthe number of subcarriersin OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB
processing over multiple slots in the slot with the CSI part 2 transmission;

- MSCCI(I) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for [ =

0,1,2, ..., Noise sy — 1, inthe PUSCH transmission of TB processing over multiple slotsin the slot with the CSI

part 2 transm|sson and N oo ay is the total number of OFDM symbols of the PUSCH in the slot, including all
OFDM symbols used for DMRS;

- and al the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
number OfotsTBoMS s not present in the resource allocation table.

For CSl part 2 transmission on an actual repetition of a PUSCH with repetition Type B with UL-SCH, the number of
coded modulation symbols per layer for CSI part 2 transmission, denoted as Qcsg.-parto» 1S determined as follows:

PUSCH
0 L PUSCH g/lrJnSanl_(‘)m na— 1 MU l Nwmb,nomi na -1
’ . ( Csl-2 + CSl- 2) ﬁoffset Zl scnommal( ) ucl
QCS|'2 = min CUL-SCH— 1K a- Msc,nominal (l)
Z7":0 T =0
WU -1

’ / ucl ' i

- QACK/CG—UCI - QCSI-l ’ Z Msc,actual (l) - QACK/CG—UCI - QCSI-l

=0
where

- Mslé%mmd (l) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for
1=0,1, 2 , N&momemina — 1, in the PUSCH transmission assuming a nominal repetition without segmentation,

and NPV mb H 4 isthe total number of OFDM symbolsin anominal repetition of the PUSCH, including all
OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH assuming a nominal repetition without
segmentation, MeGe ina (1) = 0;
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- for any OFDM symbol that does not carry DMRS of the PUSCH assuming a nominal repetition without

segmentation, MeGe ina (1) = MEYSCH — METRS. (1) where METRS (1) isthe number of subcarriersin

OFDM symbol [ that carries PTRS, in the PUSCH transmission assuming a nominal repetition without
segmentation;

M;ggcm (1) isthe number of resource elements that can be used for transmission of UCI in OFDM symboal [, for

1=0,1,2,, Ngnpana — 1, inthe actual repetition of the PUSCH transmission, and N p aqa isthe total

number of OFDM symbolsin the actual repetition of the PUSCH transmission, including all OFDM symbols
used for DMRS;

- for any OFDM symbol that carries DMRS of the actual repetition of the PUSCH transmission, Mg (1) =
0;

- for any OFDM symbol that does not carry DMRS of the actual repetition of the PUSCH transmission,

MG (D) = MEPSCH — METES (1) where MET:65, (1) is the number of subcarriersin OFDM symbol { that

carries PTRS, in the actual repetition of the PUSCH transmission;

- and al the other notations in the formula are defined the same as for PUSCH not using repetition type B and if
number OfotsTBoMS s not present in the resource allocation table.

For CSl part 2 transmission on PUSCH without UL-SCH, the number of coded modulation symbols per layer for CSI
part 2 transmission, denoted as Qég_panz , is determined as follows:

PUSCH
Ngymp.at =1

Q(,:srz = Z M;CI (I)_Q/,ACK _Qc,:5|-1
=0
where

- M ;USCH is the scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

- MZ™(1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

- Q' ack 1sthe number of coded modulation symbols per layer for HARQ-ACK transmitted on the PUSCH if

number of HARQ-ACK information bitsis more than 2, and Q' = O if the number of HARQ-ACK
information bitsis 1 or 2 hits;

- Q 'c5|-1 is the number of coded modulation symbols per layer for CS| part 1 transmitted on the PUSCH;

- MJ“ (1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol |, for

1=0,12,.., N;‘jﬂﬂ —1, inthe PUSCH transmission and N;Enic; isthe total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, M;C' (| ) =0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, M S (1= M FUSeH M;T'Rs(l) .

Theinput bit sequence to rate matchingis d,,,d,,,d,,,d,5,....d, y, , Where I' isthe code block number, and N, isthe
number of coded bitsin code block number r .

Rate matching is performed according to Clause 5.4.1 by setting |, =1 and the rate matching output sequence length
to E = LEUCI ICyq J’ where

C,q isthe number of code blocks for UCI determined according to Clause 5.2.1;

N, isthe number of transmission layers of the PUSCH;
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Q,, isthe modulation order of the PUSCH;

Ewe =N, 'Q|CS|,2 Qn -

The output bit sequence after rate matchingisdenotedas f _ f . f f where E, isthe length of rate matching

ror Tr1r Tr29 Tr(E -1
output sequence in code block number I .

6.3.24.14 CG-UClI

For CG-UCI transmission on PUSCH with UL-SCH and if humberOfSlotsTBoMS s not present in the resource
alocation table, or if numberOfSotsTBoMSis present in the resource allocation table and the val ue of

number OfSotsTBoMSin the row indicated by the Time domain resource assignment field in DCI isequal to 1, the
number of coded modulation symbols per layer for CG-UCI transmission, denoted as Q¢¢_yc, 1S determined as
follows:

pUSCH < Noymball~1 PUSCH
symb,a
’ _ . (OCG—UCI+LCG—UCI)'ﬁ0ffset 'Zl=0y MECCI(D i Nsymb,all_1 MUCI l
Qcg-ucr = min CUL-scHT @ L=y s (D
r=0

where
- Ocg_ycr 1Sthe number of CG-UCI bits;

- Lcg-ycy i1sthe number of CRC bits for CG-UCI determined according to Clause 6.3.1.2.1;

PUSCH _ pCG-UCI.
offset — Foffset

- Cyp_scu isthe number of code blocks for UL-SCH of the PUSCH transmission;

- K, isther-th code block size for UL-SCH of the PUSCH transmission;

- MPUSCH jsthe scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

- MFPT-RS(]) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;

- MUCY(1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol |, for
1=0,1,2,..., Nooaean — 1, in the PUSCH transmission and Ngu5¢hy, is the total number of OFDM symbols of the

PUSCH, including all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, MIC(1) = 0;

- for any OFDM symbol that does not carry DMRS of the PUSCH, MI¢I(1) = MEUSCH — MPT-RS(py.
- aisconfigured by higher layer parameter scaling;

- 1, isthe symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission.

For CG-UCI transmission on PUSCH with UL-SCH, and if number OfSotsTBoMSis present in the resource alocation
table and the val ue of humber OfSotsTBoMSin the row indicated by the Time domain resource assignment field in DCI
islarger than 1, the number of coded modulation symbols per layer for CG-UCI transmission, denoted as Qcg_ucr, IS
determined as follows:

PUSCH
N -1

. RPUSCH , symb,all UcCl PUSCH _
(Ocg-ucr + Leg-uct) * Bostser * Zip Mg (D) [a_z :Nsymb'all
7

1
MUCI l
NLZCUI(;_SCH—l Kr 1=l scC ( )
r=
N

, .
Qcg-uci = min

where

- N, isthe value of numberOfSotsTBoMS in the row indicated by the Time domain resource assignment field in
DCl;
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- MFPT-RS(]) isthe number of subcarriersin OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB
processing over multiple slotsin the slot with the CG-UCI transmission;

- MIC(D)isthe number of resource elements that can be used for transmission of UCI in OFDM symbol [, for [ =
0,1,2, ..., NoJsety — 1, inthe PUSCH transmission of TB processing over multiple slots in the slot with the CG-
UCI transmission and N5y, is the total number of OFDM symbols of the PUSCH in the slot, including all
OFDM symbols used for DMRS;

-y isthe symbol index of the first OFDM symbol that does not carry DM RS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission of TB processing over multiple otsin the sot with the CG-UCI
transmission,;

- and all the other notationsin the formula are defined the same as for PUSCH with UL-SCH and if
number OfotsTBoMS s not present in the resource allocation table.

Theinput bit sequence to rate matching is d,, dy1, dy2, drs, -, drn,-1) Wherer isthe code block number, and N, isthe
number of coded bitsin code block number r.

Rate matching is performed according to Clause 5.4.1 by setting I;;, = 1 and the rate matching output sequence length
to £, = |Eyc1/ Cycil, where

- Cycy isthe number of code blocks for UCI determined according to Clause 5.2.1;
- N, isthe number of transmission layers of the PUSCH,;

- Q,, isthe modulation order of the PUSCH;

- Eyer = Ny - Qc-ucr * Om-

The output bit sequence after rate matching is denoted as f, fr1, fr2 -, fr(s,—1) Where E,. isthe length of rate matching
output sequence in code block number r.

6.3.2.4.1.5 HARQ-ACK and CG-UCI

For HARQ-ACK and CG-UCI transmission on PUSCH with UL-SCH and if number OfSotsTBoMSis not present in the
resource allocation table, or if numberOfSotsTBoMS s present in the resource allocation table and the val ue of

number OfSotsTBoMSin the row indicated by the Time domain resource assignment field in DCI isequal to 1, the
number of coded modulation symbols per layer for HARQ-ACK and CG-UCI transmission, denoted as Q)¢ IS
determined as follows:

PUSCH
Nsymb,all ™1

PUSCH PUSCH
Q, _ min (OACK+0CG—UCI+LACK)'ﬁoffset 'Zl=0 MECCI(D a- symb,all_1 MUCl(l)
ACK — CUL—SCH—iK ’ 1=l sc
YL .

where
- Oack isthe number of HARQ-ACK hits;
- Ocg_ycs 1Sthe number of CG-UCI bits;

- if Opck + Ocg_uct = 360, Lack = 11; otherwise Lack isthe number of CRC bits for HARQ-ACK and CG-UCI
determined according to Clause 6.3.1.2.1;

PUSCH __ pHARQ-ACK,
offset — Boffset !

- Cyp_scu isthe number of code blocks for UL-SCH of the PUSCH transmission;
- K, isther-th code block size for UL-SCH of the PUSCH transmission;
- MEVSCH jsthe scheduled bandwidth of the PUSCH transmission, expressed as a number of subcarriers;

- MFPT-RS(1) isthe number of subcarriersin OFDM symbol | that carries PTRS, in the PUSCH transmission;
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- MILY(1) isthe number of resource elements that can be used for transmission of UCI in OFDM symbol |, for
1=0,1,2,..., N&ossan — 1, inthe PUSCH transmission and Ng,>¢ 1, isthe total number of OFDM symbols of the
PUSCH, |ncI uding all OFDM symbols used for DMRS;

- for any OFDM symbol that carries DMRS of the PUSCH, MY (1) = 0;
- for any OFDM symbol that does not carry DMRS of the PUSCH, MY (1) = MEUSCH — MET-RS(]);
- aisconfigured by higher layer parameter scaling;

- 1, isthe symbol index of the first OFDM symbol that does not carry DMRS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission.

For HARQ-ACK and CG-UCI transmission on PUSCH with UL-SCH, and if numberOfS otsTBoMSis present in the
resource allocation table and the val ue of number OfSotsTBoMS in the row indicated by the Time domain resource
assignment field in DCI islarger than 1, the number of coded modulation symbols per layer for HARQ-ACK and CG-
UCI transmission, denoted as Q, ¢k, is determined as follows:

PUSCH
PUSCH

b,all™
(Oack *+ Ocg-ua +LACK) JEAE S Y Yoymba MgcCI(l) [ Z symb,all~
c 1
N Z UL SCH™ Kr

UCI(l)

Qhck = min
1=l

where

- N, isthe value of numberOfSotsTBoMS in the row indicated by the Time domain resource assignment field in
DCI;

- MPT-RS(]) isthe number of subcarriersin OFDM symbol [ that carries PTRS, in the PUSCH transmission of TB
processing over multiple slotsin the dlot with the HARQ-ACK and CG-UCI transmission;

- MSCCI(I) is the number of resource elements that can be used for transmission of UCI in OFDM symbol [, for [ =

0,1,2, ..., NoJsstn — 1, inthe PUSCH transmission of TB processing over multiple slotsin the slot with the

HARQ ACK and CG-UCI transmission and Ny, 4y i the total number of OFDM symbols of the PUSCH in
the dot, including all OFDM symbols used for DMRS;

- 1, isthe symbol index of the first OFDM symbol that does not carry DM RS of the PUSCH, after the first DMRS
symbol(s), in the PUSCH transmission of TB processing over multiple slotsin the dot with the HARQ-ACK and
CG-UCI transmission;

- and al the other notations in the formula are defined the same as for PUSCH with UL-SCH and if
number Of9otsTBoMS s not present in the resource allocation table.

Theinput bit sequence to rate matching is d,, d,1, dy2, drs, ..., dr(n,—1) Wherer isthe code block number, and N, is the
number of coded bitsin code block humber r.

Rate matching is performed according to Clause 5.4.1 by setting I;;, = 1 and the rate matching output sequence length
to E, = |Eyc1/ Cycil, where

- Cycy isthe number of code blocks for UCI determined according to Clause 5.2.1;
- N, isthe number of transmission layers of the PUSCH;

- Q,, isthe modulation order of the PUSCH;

EUCI NL QACK Qm

The output bit sequence after rate matching is denoted as f, fr1, fr2 -, fr(s,—1) Where E,. isthe length of rate matching
output sequence in code block number r.

6.3.2.4.1.6 UCI with different priority indexes

Inthis clause, Brmee 2P isequal to BEANe A0 defined in [5, TS38.213] in case of PUSCH associated with

priority index 1, and equal to BARQACK Gefined in [5, TS38.213] in case of PUSCH associated with priority index O.

offset
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BHARQ=ACK-HP i 5 oqqual to gHARA-ACKL Gefined in [5, TS38.213] in case of PUSCH associated with priority index 0,

offset offset

and equal to BEARYACK defined in [5, TS38.213] in case of PUSCH associated with priority index 1.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index O, and CSl part 1 if any are
transmitted on a PUSCH associated with priority index 1.

- If CSl part 1 isaso transmitted on the PUSCH,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by assuming the number of HARQ-
ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.2 is 0 bit.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.3, by taking
HARQ-ACK with priority index 0 as CS| part 2 and replacing S5 by Bl AP “and assuming the

number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.3 is 0 bit.

- Otherwise, perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by
taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing 5SS by pIeR A1 "and assuming

the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.1.2 is O hit.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSl if any are
transmitted on a PUSCH associated with priority index O:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing BZHSSH by priaR-ACK=HEP

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority index
1asHARQ-ACK, if CSl part 1 isalso transmitted on the PUSCH.

- Perform rate matching for CSI part 2 according to clause 6.3.2.4.1.3, by taking HARQ-ACK with priority index
1 asHARQ-ACK, if CSl part 2 is also transmitted on the PUSCH.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSl part 1 if any are transmitted
on a PUSCH:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-
ACK with priority index 1 as HARQ-ACK and replacing BEUSCH by pHAR-ACK-HP it JARQ-ACK bits
associated with priority index 1 are transmitted without CG-UCI associated with priority index 1.

- Perform rate matching for CG-UCI with priority index 1 according to clause 6.3.2.4.1.4, if CG-UCI associated
with priority index 1 is transmitted without HARQ-ACK bits associated with priority index 1.

- Perform rate matching for CG-UCI with priority index 1 and HARQ-ACK with priority index 1 according to
clause 6.3.2.4.1.5, if both CG-UCI associated with priority index 1 and HARQ-ACK bits associated with priority

index 1 are transmitted, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing SEscH by
BHf?RQ_ACK_HP
offset )

- If CSl part 1 isaso transmitted on the PUSCH and the PUSCH is associated with priority index 1,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.2, by taking HARQ-ACK with priority
index 1if any asHARQ-ACK, and taking CG-UCI associated with priority index 1 if any as CG-UCI.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.3, by taking
HARQ-ACK with priority index 0 as CSI part 2 and replacing BE2SSH by BLARS=ACK=LE "and taking HARQ-
ACK with priority index 1 if any asHARQ-ACK, and taking CG-UCI associated with priority index 1 if any
as CG-UCI.

- Otherwise,

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.1.2, by taking
HARQ-ACK with priority index 0 as CSI-part 1 and replacing BEZSSH by gHARIACKTLP and taking HARQ-
ACK with priority index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index 1 if any
as CG-UCI.
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- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.3, by taking CSl part 1 as CSl part 2 and
replacing BEYSCH by Boo-P*™ taking HARQ-ACK with priority index 0 as CSl-part 1 and taking HARQ-
ACK with priority index 1 asHARQ-ACK, if CSl part 1 is also transmitted on the PUSCH and the PUSCH
is associated with priority index O.

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK hits associated
with priority index O if any, HARQ-ACK bits associated with priority index 1, and CSl part 1 if any are transmitted on a
PUSCH associated with priority index O:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.1.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing BE3SSH by pliaR-ACKHP,

- Perform rate matching for CG-UCI associated with priority index 0 according to clause 6.3.2.4.1.2, if CG-UCI
associated with priority index 0 is transmitted without HARQ-ACK bits associated with priority index 0, by
taking CG-UCI associated with priority index 0 as CSI-part 1 and replacing SEias! by BSS-YC!, and taking
HARQ-ACK with priority index 1 as HARQ-ACK.

- Perform rate matching for CG-UCI associated with priority index 0 and HARQ-ACK bits associated with
priority index 0 according to clause 6.3.2.4.1.2, if both CG-UCI associated with priority index 0 and HARQ-

ACK hits associated with priority index 0 are transmitted, by taking CG-UCI associated with priority index O

and HARQ-ACK bits associated with priority index 0 as CSI-part 1 and replacing LSS by praR=ACK=LP ang

taking HARQ-ACK with priority index 1 as HARQ-ACK.

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.1.3, by taking CSl part 1 as CS| part 2 and
replacing BEUSSH by BESI-Prt taking CG-UCI associated with priority index 0 and HARQ-ACK bits

ffset
associated with priority0 |?1%Iex 0if any as CSl-part 1 and taking HARQ-ACK with priority index 1 asHARQ-
ACK, if CSl part 1 isalso transmitted on the PUSCH and the PUSCH is associated with priority index O.
6.3.2.4.2 UCI encoded by channel coding of small block lengths

If the higher layer parameter nrofBitsinUTO-UCI is configured, the proceduresin this clause and the clausesiit refers to
apply by replacing CG-UCI with UTO-UCI in al the notations and texts.

6.3.2.4.2.1 HARQ-ACK

For HARQ-ACK transmission on PUSCH, the number of coded modulation symbols per layer for HARQ-ACK
transmission, denoted as Q,;CK , isdetermined according to Clause 6.3.2.4.1.1, by setting the number of CRC bits

L=0.
The input bit sequence to rate matchingis d,,d,,d

v Oy g e

Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E=N_ Q. Q, Where

- N, isthe number of transmission layers of the PUSCH,;
Q,, isthe modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as f

or Ty Fomeey Ty

6.3.2.4.2.2 CSlpart 1

For CSl part 1 transmission on PUSCH, the number of coded modulation symbols per layer for CSl part 1 transmission,
denoted as Q(g ; , is determined according to Clause 6.3.2.4.1.2, by setting the number of CRC bits L = 0.

Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E=N_ -Qcg:1Qn: where

N, isthe number of transmission layers of the PUSCH;
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Q,, isthe modulation order of the PUSCH.

The output bit sequence after rate matching isdenoted as f, f,, f

S

6.3.2.4.2.3 CSl part 2

For CSl part 2 transmission on PUSCH, the number of coded modulation symbols per layer for CSI part 2 transmission,
denoted as Q(':SL2 , is determined according to Clause 6.3.2.4.1.3, by setting the number of CRC bits L = 0.

Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E=N_ 'Q'CS|,2 Qs where

- N_ isthe number of transmission layers of the PUSCH,;

Q,, isthe modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as f

or Ty Fomeey Ty

6.3.2.4.2.4 CG-UClI

For CG-UCI transmission on PUSCH, the number of coded modulation symbols per layer for CG-UCI transmission,
denoted as Q¢ _yc;, 1S determined according to Clause 6.3.2.4.1.4, by setting the number of CRC bits L¢g_yc; = 0.

Theinput bit sequence to rate matching isd,, d,, ds, ..., dy_1-
Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length
E = Ny - Qcc-uci - @m, Where
- N, isthe number of transmission layers of the PUSCH;
Q,, isthe modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as fy, f1, f2, -, fr-1-

6.3.2.4.25 HARQ-ACK and CG-UCI

For HARQ-ACK and CG-UCI transmission on PUSCH, the number of coded modulation symbols per layer for HARQ-
ACK and CG-UCI transmission, denoted as Q ¢, is determined according to Clause 6.3.2.4.1.5, by setting the number
Of CRC bItS LACK = 0

Theinput bit sequence to rate matching isd,, d,, d5, ..., dy_1.

Rate matching is performed according to Clause 5.4.3, by setting the rate matching output sequence length E = N, -
Qhck * @m, Where

- N, isthe number of transmission layers of the PUSCH,;
- Q,, isthe modulation order of the PUSCH.

The output bit sequence after rate matching is denoted as fy, f1, fo, ) fr-1-

6.3.2.4.2.6 UCI with different priority indexes

In this clause, BHARQ-ACK-LP i5 eqial to gHARA-ACKO Gefined in [5, TS38.213] in case of PUSCH associated with

offset offset

priority index 1, and equal to BHARQACK Gefined in [5, TS38.213] in case of PUSCH associated with priority index O.

offset
BRARYACKTHP s equal to Bl A" defined in [5, TS38.213] in case of PUSCH associated with priority index 0,

and equal to BHARIACK defined in [5, TS38.213] in case of PUSCH associated with priority index 1.

offset
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If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, and CSl part 1 if any are
transmitted on a PUSCH associated with priority index 1:

If CSl part 1 isalso transmitted on the PUSCH,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.2, by assuming the number of HARQ-
ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.2.2 is O bit.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.3, by taking

HARQ-ACK with priority index 0 as CS| part 2 and replacing BE2SSH by gHARQ-ACK=LE “and assuming the

number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.2.3 is 0 hit.

Otherwise, perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.2, by

taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing BESSH by praR=ACK-LP ‘and assuming

the number of HARQ-ACK information bits to be transmitted on PUSCH in clause 6.3.2.4.2.2 is 0 hit.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSl if any are
transmitted on a PUSCH associated with priority index O:

Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.2.1, by taking HARQ-

ACK with priority index 1 as HARQ-ACK and replacing BZHSSH by priaR-ACK-HEP,

Perform rate matching for CSl part 1 according to clause 6.3.2.4.2.2, by taking HARQ-ACK with priority index
1 asHARQ-ACK, if CSl part 1 isaso transmitted on the PUSCH.

Perform rate matching for CSI part 2 according to clause 6.3.2.4.2.3, by taking HARQ-ACK with priority index
1 asHARQ-ACK, if CSl part 2 is also transmitted on the PUSCH.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted
on a PUSCH:

Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.2.1, by taking HARQ-
ACK with priority index 1 as HARQ-ACK and replacing BEUSCH by pHaR-ACK-HP it JARQ-ACK bits
associated with priority index 1 are transmitted without CG-UCI associated with priority index 1.

Perform rate matching for CG-UCI with priority index 1 according to clause 6.3.2.4.2.4, if CG-UCI associated
with priority index 1 is transmitted without HARQ-ACK bits associated with priority index 1.

Perform rate matching for CG-UCI with priority index 1 and HARQ-ACK with priority index 1 according to
clause 6.3.2.4.2.5, if both CG-UCI associated with priority index 1 and HARQ-ACK bits associated with priority
index 1 are transmitted, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing SEscH by

BHARQ—ACK—HP
offset '

If CSl part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 1,

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.2, by taking HARQ-ACK with priority
index 1if any asHARQ-ACK, and taking CG-UCI associated with priority index 1 if any as CG-UCI.

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.3, by taking
HARQ-ACK with priority index 0 as CS| part 2 and replacing BERSSH by BHARQ-ACKLE and taking HARQ-
ACK with priority index 1 if any as HARQ-ACK, and taking CG-UCI associated with priority index 1 if any

as CG-UCI.
Otherwise,

- Perform rate matching for HARQ-ACK with priority index 0 according to clause 6.3.2.4.2.2, by taking
HARQ-ACK with priority index 0 as CSI-part 1 and replacing BEUSSH by HaR-ACKLP and taking HARQ-
ACK with priority index 1 if any asHARQ-ACK, and taking CG-UCI associated with priority index 1 if any

as CG-UCI.

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.3, by taking CSl part 1 as CS| part 2 and
replacing BEESSH by Bini-P*™ | taking HARQ-ACK with priority index 0 as CSI-part 1 and taking HARQ-
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ACK with priority index 1 asHARQ-ACK, if CSl part 1 is also transmitted on the PUSCH and the PUSCH
is associated with priority index O.

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK hits associated
with priority index O if any, HARQ-ACK bits associated with priority index 1, and CSl part 1 if any are transmitted on a
PUSCH associated with priority index O:

- Perform rate matching for HARQ-ACK with priority index 1 according to clause 6.3.2.4.2.1, by taking HARQ-
ACK with priority index 1 as HARQ-ACK and replacing SESSH by pliaRd-ACKHP,

- Perform rate matching for CG-UCI associated with priority index 0 according to clause 6.3.2.4.2.2, if CG-UCI
associated with priority index 0 is transmitted without HARQ-ACK bits associated with priority index 0, by
taking CG-UCI associated with priority index 0 as CSl-part 1 and replacing SEias by S5V <!, and taking
HARQ-ACK with priority index 1 as HARQ-ACK.

- Perform rate matching for CG-UCI associated with priority index 0 and HARQ-ACK bits associated with
priority index 0 according to clause 6.3.2.4.2.2, if both CG-UCI associated with priority index 0 and HARQ-
ACK hits associated with priority index 0 are transmitted, by taking CG-UCI associated with priority index O
and HARQ-ACK bits associated with priority index 0 as CSI-part 1 and replacing SEHSSH by plei 4K and

taking HARQ-ACK with priority index 1 as HARQ-ACK.

- Perform rate matching for CSI part 1 according to clause 6.3.2.4.2.3, by taking CSl part 1 as CS| part 2 and
replacing BEESSH by BiaP*™ taking CG-UCI associated with priority index 0 and HARQ-ACK bits

associated with priority index O if any as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-
ACK, if CSl part 1 isaso transmitted on the PUSCH and the PUSCH is associated with priority index 0.
6.3.2.5 Code block concatenation

Code block concatenation is performed according to Clause 6.3.1.5, except that the values of E
Clause 6.3.2.4.1.

uq and C ., givenin

6.3.2.6 Multiplexing of coded UCI bits to PUSCH

The coded UCI bits are multiplexed onto PUSCH according to the proceduresin Clause 6.2.7.

6.3.2.7 Multiplexing of coded UCI bits with different priority indexes to PUSCH

If the higher layer parameter nrofBitsinUTO-UCI is configured, the procedure in this clause 6.3.2.7 applies by replacing
CG-UCI with UTO-UCI in al the notations and texts, when applicable.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, and CSl part 1 if any are
transmitted on a PUSCH associated with priority index 1,

- If CSl part 1 is also transmitted on the PUSCH, the coded UCI bits are multiplexed onto PUSCH according to
the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 0 as CSl part 2, and assuming the
number of HARQ-ACK information in Clause 6.2.7 is O hit;

- Otherwise, the coded UCI bits are multiplexed onto PUSCH according to the proceduresin Clause 6.2.7 by
taking HARQ-ACK with priority index 0 as CSl-part 1, and assuming the number of HARQ-ACK information
in Clause 6.2.7 is O hit.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 1, and CSl if any are
transmitted on a PUSCH associated with priority index 0, the coded UCI bits are multiplexed onto PUSCH according to
the proceduresin Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK.

If uci-MuxWithDiffPrio is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits
associated with priority index 1 and/or CG-UCI associated with priority index 1, and CSI part 1 if any are transmitted
on a PUSCH,

- if CYl part 1 isaso transmitted on the PUSCH and the PUSCH is associated with priority index 1, the coded
UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with
priority index 1 as HARQ-ACK, and taking HARQ-ACK with priority index 0 as CS| part 2;
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- otherwise, the coded UCI bits are multiplexed onto PUSCH according to the proceduresin Clause 6.2.7 by
taking HARQ-ACK with priority index 1 if any as HARQ-ACK, taking CG-UCI associated with priority index 1
if any as CG-UCI, taking HARQ-ACK with priority index 0 as CSl part 1, and taking CSI part 1 as CSl part 2 if
CSl part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index O.

If uci-MuxWithDiffPrio is configured, and CG-UCI associated with priority index 0 and HARQ-ACK hits associated
with priority index 0 if any, HARQ-ACK bits associated with priority index 1, and CSl part 1 if any are transmitted on a
PUSCH associated with priority index 0, the coded UCI bits are multiplexed onto PUSCH according to the procedures
in Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK, taking CG-UCI associated with priority
index 0 and HARQ-ACK bits associated with priority index O if any as CSl part 1, and taking CSI part 1 as CSl part 2 if
CSl part 1 isalso transmitted on the PUSCH and the PUSCH is associated with priority index O.

7 Downlink transport channels and control information

7.1 Broadcast channel

Data arrives to the coding unit in the form of a maximum of one transport block every 80ms. The following coding
steps can be identified:

- Payload generation

- Scrambling

- Transport block CRC attachment
- Channel coding

- Rate matching

7.1.1 PBCH payload generation

Denote the bits in atransport block delivered to layer 1 by @,,d,,&,,8,...,8; ,, where A isthe payload size

generated by higher layers. The lowest order information bit 50 is mapped to the most significant bit of the transport
block as defined in Clause 6.1.1 of [8, TS 38.321].

A A5,01 9 a

20 Agyg0e g, 7, Where:

Generate the following additional timing related PBCH payload bits E_iﬂ,

- 85, 85,,85,,,

a

5,5 aethed™, 39, 27 and 1% L SB of SFN, respectively;

- 8y,, isthehalf framebit &g ;

- if Lyyqe = 10 asdefined in Clause 4.1 of [5, TS38.213],

a;.5 iISthe MSB of kggp as defined in Clause 7.4.3.1 of [4, TS 38.211].

aj.¢ ISTEserved.

az., isthe MSB of candidate SS/PBCH block index.
- elseif Ly, = 20 asdefined in Clause 4.1 of [5, TS38.213],

a;.5 iISthe MSB of kg as defined in Clause 7.4.3.1 of [4, TS 38.211].

Gi.6, Az, arethe 5™ and 4™ bits of the candidate SSYPBCH block index, respectively.
- @seif L,,,, = 64 asdefined in Clause 4.1 of [5, TS38.213],

Girs, Aire, z4, arethe 6, 51 and 4™ bits of the candidate SSYPBCH block index, respectively.
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- dse
a;.5 iISthe MSB of kggg as defined in Clause 7.4.3.1 of [4, TS 38.211].
Ao, Af.7 AETESEIVEd.
- endif
Let A= A+8; jgy =05 juge =10; Jog =11 e =14
fori=0to A-1
if & isan SFN hit
A (jon) = &
Jsn = Jen 15
eseif @ isthe half radio frame bit
A () = &

dsaif A+5<i<A+7

Ag(jeg) = &

jsss = JSSB +1;
else

A6 (jope) = &5

Jomer = Jower +15
end if
end for

where L, isthe number of candidate SSYPBCH blocksin a half frame according to Clause 4.1 of [5, TS38.213], and
thevalue of G(j) isgivenby Table7.1.1-1.

Table 7.1.1-1: Value of PBCH payload interleaver pattern G(j)

i 6) | iofel) | i j6l) [0 j6l) |0 6l [ i |6l | i |6li) | i |Gl
0 |16 [4 | 8 [8 |24 |12 | 3 |16 | 9 [20 | 14 |24 | 21 | 28 | 27
1 123 [5 [30 |9 [ 7 [13 | 2 |17 | 11 |21 |15 [25 | 22 | 29 | 28
2 (18 [6 | 10 |10 | 0 |14 | 1 (18 | 12 [22 | 10 [26 | 25 | 30 | 29
3 17 |7 | 6 |11 | 5 |15 | 4 |19 | 13 [23 [ 20 |27 | 26 |31 | 31

7.1.2 Scrambling

For PBCH transmission in a frame, the bit sequence a,,a,a,,a;,...,a,_; iSscrambled into a bit sequence

a,,a,,a,,a,,..a,,, where @, =(a +s)mod2 for j=01...A-1and &,S,S,,S;,-.,Ss 4 iSgenerated according
to the following:

i=0;
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j=0;
while i < A

if @& corresponds to any one of the bits belonging to the candidate SS/PBCH block index, the half frame index, and
2 and 3" |east significant bits of the system frame number

s=0.
else
§=c(j+vM).
i=ji+L
end if
i=i+1;
end while
The scrambling sequence c(i) isgiven by Clause 5.2.10f [4, TS38.211] and initidized with G, = N|°§' at the start of

each SFN satisfying mod(SFN,8)=0; M = A—3for Ly, = 40 Ly, = 8, M = A—4for Ly, = 10,M = A—5

forL,, = 20,and M = A—6 for L, ,, = 64, where L, . isthe number of candidate SS/PBCH blocks in a half frame
according to Clause 4.1 of [5, TS38.213]; and V is determined according to Table 7.1.2-1 using the 3 and 2™ L SB of
the SFN in which the PBCH is transmitted.

Table 7.1.2-1: Value of V for PBCH scrambling

(39 LSB of SFN, 2" LSB of SFN) Value of V
(0,0 0
0, 1) 1
(1,0) 2
1,1) 3

7.1.3  Transport block CRC attachment

Error detection is provided on BCH transport blocks through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. The input bit sequence is denoted by
a,,a,,a,,as,..a,,, and the parity bitsby py, p1, P2, P3,.... P_1, Where A isthe payload sizeand L isthe
number of parity bits.

The parity bits are computed and attached to the BCH transport block according to Clause 5.1 by setting L to 24 bits
and using the generator polynomial g..,,.(D), resulting in the sequenceby, b;, b, bs,...,bg 1, where B= A+ L.

The bit sequence by, by, b,,bs,...,bg_; istheinput bit sequence ¢y,¢;,C,,Cs,...,Ck 4 to the channel encoder, where

¢ =b fori=01..B-1and K=B.

7.1.4  Channel coding

Information bits are delivered to the channel coding block. They are denoted by ¢,,c;,C,,Cs,...,Ck_; , Where K isthe
number of bits, and they are encoded via Polar coding according to Clause 5.3.1, by setting n_, =9, I, =1, ny. =0,

and ny2 =0.
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After encoding the bits are denoted by d,,d,,d,,d,,...,d,_,, where N isthe number of coded bits.

N-1’

7.1.5 Rate matching

The input bit sequence to rate matching is d,,d,,d

JO e
The rate matching output sequence length E = 864.

Rate matching is performed according to Clause 5.4.1 by setting | ,, =0.

The output bit sequence after rate matching is denoted as f, f,, f,

7.2 Downlink shared channel and paging channel

7.2.1  Transport block CRC attachment

Error detection is provided on each transport block through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. Denote the bitsin a transport block delivered to layer
lbya,,ay,a,,as,...,a, 1, and the parity bitsby pg, p;, P2, P3s--s PL_1, Where A isthe payload sizeand L isthe

number of parity bits. The lowest order information bit @, is mapped to the most significant bit of the transport block
as defined in Clause 6.1.1 of [TS38.321].

The parity bits are computed and attached to the DL-SCH transport block according to Clause 5.1, by setting L to 24
bits and using the generator polynomial g...,,, (D) if A>3824; and by setting L to 16 bits and using the generator

polynomial g...,.(D) otherwise.

The bits after CRC attachment are denoted by by, by, b,,bs,....bg_;, where B=A+L.

7.2.2 LDPC base graph selection
For initia transmission of atransport block with coding rate R indicated by the MCS index according to
Clause 5.1.3.1in[6, TS 38.214] and subsequent re-transmission of the same transport block, each code block of the
transport block is encoded with either LDPC base graph 1 or 2 according to the following:
- if A<292,orif A<3824and R<0.67, orif R<0.25, LDPC base graph 2 is used;
- otherwise, LDPC base graph 1 is used,

where A isthe payload sizein Clause 7.2.1.

7.2.3 Code block segmentation and code block CRC attachment

The bitsinput to the code block segmentation are denoted by by, by, b,,bs,...,bg_; where B isthe number of bitsin the
transport block (including CRC).

Code block segmentation and code block CRC attachment are performed according to Clause 5.2.2.

The bits after code block segmentation are denoted by C;,C;1,C; 2, C;3,--: Cr(k, -1) » Where I isthe code block number
and K, isthe number of bits for code block number I according to Clause 5.2.2.

7.2.4  Channel coding

Code blocks are delivered to the channel coding block. The bitsin a code block are denoted by
Cr0+Cr1:Cr2: Gz Cr(k, —1) » Where I' isthe code block number, and K., isthe number of bitsin code block number I .
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The total number of code blocksis denoted by C and each code block isindividually LDPC encoded according to
Clause 5.3.2.

After encoding the bits are denoted by d ,d,,,d,,,d.,,..., d, (1) where the valuesof N, isgivenin Clause5.3.2.

7.2.5 Rate matching

Coded hits for each code block, denotedas d ..d ,.d ..d

0:d.,,d, r3,,,,,dr(Nr_l),aredeliveredtothera’tematchblock,Wherer is

the code block number, and N, is the number of encoded bitsin code block number I . The total number of code
blocksisdenoted by C and each code block isindividually rate matched according to Clause 5.4.2 by setting

I LBRM =1.

After rate matching, the bits are denoted by f
code block number T .

c0 fras fras frgnens £y Where E, isthe number of rate matched bits for

7.2.6 Code block concatenation

The input bit sequence for the code block concatenation block are the sequences f,, f ., f ,, f 5,..., f

ey for
r =0,..,C-1 and where E, isthe number of rate matched bits for the I -th code block.
Code block concatenation is performed according to Clause 5.5.

The bits after code block concatenation are denoted by g, g, 9,, Js5-..,Jg 1, Where G isthe total number of coded bits
for transmission.

7.3 Downlink control information
A DCI transports downlink control information for one or more cells with one RNTI.
The following coding steps can be identified:

- Information element multiplexing

- CRC attachment

- Channel coding

- Rate matching

7.3.1 DCI formats

The DCI formats defined in table 7.3.1-1 are supported.

Table 7.3.1-1: DCI formats

DCI format Usage
00 Scheduling of PUSCH in one cell
1 Scheduling of one or multiple PUSCH in one cell, or indicating downlink feedback information for
— configured grant PUSCH (CG-DFI)
02 Scheduling of PUSCH in one cell
03 Scheduling of one PUSCH in one cell, or multiple PUSCHSs in multiple cells with one PUSCH per cell
10 Scheduling of PDSCH in one cell
11 Scheduling of one or multiple PDSCH in one cell, and/or triggering one shot HARQ-ACK codebook
- feedback
12 Scheduling of PDSCH in one cell
13 Scheduling of one PDSCH in one cell, or multiple PDSCHSs in multiple cells with one PDSCH per cell
20 Nopifﬁpg a group of UEs of the slot format, available RB sets, COT duration and search space set group
- switching
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DCI format Usage

51 Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE may assume no transmission is
- intended for the UE

22 Transmission of TPC commands for PUCCH and PUSCH

23 Transmission of a group of TPC commands for SRS transmissions by one or more UEs

54 Notifying a group of UEs of the PRB(s) and OFDM symbol(s) where UE cancels the corresponding UL
- transmission from the UE

25 Notifying the availability of soft resources as defined in Clause 9.3.1 of [10, TS 38.473]

2.6 Notifying the power saving information outside DRX Active Time for one or more UEs

2.7 Notifying paging early indication and TRS availability indication for one or more UEs

2.8 Notifying the aperiodic beam indication and associated time resources

29 Activating or de-activating the cell DTX and/or DRX configuration of one or multiple serving cells for one
— or more UEs, and/or for providing NES-mode indication of the primary cell for one or more UEs

30 Scheduling of NR sidelink in one cell

31 Scheduling of LTE sidelink in one cell

32 Scheduling of NR SL PRS in one cell

40 Scheduling of PDSCH with CRC scrambled by MCCH-RNTI/G-RNTI for broadcast or by Multicast
- MCCH-RNTI for multicast in RRC_INACITIVE state

41 Scheduling of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast in RRC_CONNECTED
- state or by G-RNTI for multicast in RRC_INACITIVE state

42 Scheduling of PDSCH with CRC scrambled by G-RNTI/G-CS-RNTI for multicast in RRC_CONNECTED
- state

The fields defined in the DCI formats below are mapped to the information bits g, to a,_, asfollows.

Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with
the first field mapped to the lowest order information bit &, and each successive field mapped to higher order
information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g.
the most significant bit of the first field is mapped to &,.

If the number of information bitsin a DCI format is less than 12 bits, zeros shall be appended to the DCI format until
the payload size equals 12.

The size of each DCI format except for DCI format 0_3/1_3 is determined by the configuration of the corresponding
active bandwidth part of the scheduled cell and shall be adjusted as described in clause 7.3.1.0 if necessary.

For a cell set configured by higher layer parameter MC-DCI-SetofCellsToAddModList, the size of DCI format 0_3/1 3
is determined as follows and shall be adjusted as described in Clause 7.3.1.0 if necessary:

- If scheduledCellComboListDCI-0-3 for the cell set is configured, the size of DCI format 0_3 is determined by
the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results
in the largest size among the entriesin the higher layer parameter scheduledCellComboListDCI-0-3; Otherwise,
the size of DCI format 0_3 is determined by the configuration of the corresponding active bandwidth part(s) of
the cells configured by higher layer parameter scheduledCellListDCI-0-3 for the cell set.

- If scheduledCellComboListDCI-1-3 for the cell set is configured, the size of DCI format 1_3 is determined by
the configuration of the corresponding active bandwidth part(s) of the scheduled cells in the entry which results
in the largest size among the entries in the higher layer parameter scheduledCell ComboListDCI-1-3; Otherwise,
the size of DCI format 1_3 is determined by the configuration of the corresponding active bandwidth part(s) of
the cells configured by higher layer parameter scheduledCellListDCI-1-3 for the cell set.

If aUE is configured with pdsch-HARQ-ACK-CodebookList-r 16, pdsch-HARQ-ACK-Codebook is replaced by the
relevant entry in pdsch-HARQ-ACK-CodebookList-r16 in this clause.

If aUE is configured with pdsch-HARQ-ACK-CodebookListMulticast-r17, pdsch-HARQ-ACK-Codebook is replaced by
the relevant entry in pdsch-HARQ-ACK-CodebookListMulticast-r17 in this clause.

For a cell detected in cell search procedure with synchronization raster defined in Table 5.4.3.1-2 or Table 5.4.3.1-3 of
[13, TS 38.101-1], the size of CORESET O for the cell in this clause refers to the size of punctured CORESET 0 as
defined in clause 7.3.2.2 of [4, TS 38.211] if any.
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7.3.1.0 DCI size alignment

If necessary, padding or truncation shall be applied to the DCI formats according to the following steps executed in the
order below:

Step O:

- Determine DCI format 0_0 monitored in a common search space according to clause 7.3.1.1.1 where NR5BWF is
the size of the initial UL bandwidth part.

- Determine DCI format 1_0 monitored in a common search space according to clause 7.3.1.2.1 where N25#"%is

given by
- thesize of CORESET 0 if CORESET 0 is configured for the cell; and
- thesizeof initial DL bandwidth part if CORESET 0 is not configured for the cell.

- If DCI format 0_0 is monitored in common search space and if the number of information bitsin the DCI format
0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for
scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0 until the
payload size equals that of the DCI format 1_0.

- If DCI format 0_0 is monitored in common search space and if the number of information bitsin the DCI format
0_0 prior to truncation is larger than the payload size of the DCI format 1_0 monitored in common search space
for scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI
format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0
equals the size of the DCI format 1_0.

Step 1:

- Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where Nj5EWP
isthe size of the active UL bandwidth part.

- Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where Nog2*"*

isthe size of the active DL bandwidth part.

- For aUE configured with supplementaryUplink in ServingCellConfig in acell, if PUSCH is configured to be
transmitted on both the SUL and the non-SUL of the cell and if the number of information bitsin DCI format
0_0in UE-specific search space for the SUL is not equal to the number of information bitsin DCI format 0_0in
UE-specific search space for the non-SUL, a number of zero padding bits are generated for the smaller DCI
format O_O until the payload size equals that of the larger DCI format 0_O.

- If DCI format 0_0 is monitored in UE-specific search space and if the number of information bitsin the DCI
format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search
space for scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0
until the payload size equals that of the DCI format 1_0.

- If DCI format 1_0is monitored in UE-specific search space and if the number of information bitsin the DCI
format 1_0 prior to padding is less than the payload size of the DCI format O_0 monitored in UE-specific search
space for scheduling the same serving cell, zeros shall be appended to the DCI format 1_0 until the payload size
equals that of the DCI format 0_0

Step 2
- Determine DCI format 0_1 monitored in a UE-specific search space according to clause 7.3.1.1.2.
- Determine DCI format 1_1 monitored in a UE-specific search space according to clause 7.3.1.2.2.

- For aUE configured with supplementaryUplink in ServingCellConfig in acell, if PUSCH is configured to be
transmitted on both the SUL and the non-SUL of the cell and if the number of information bitsin format O_1 for
the SUL is not equal to the number of information bitsin format O_1 for the non-SUL, zeros shall be appended
to smaller format 0_1 until the payload size equal s that of the larger format 0_1.
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- If thesize of DCI format 0_1 monitored in a UE-specific search space equals that of aDCI format 0_0/1 0
monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 0_1.

- Ifthesizeof DCI format 1_1 monitored in a UE-specific search space equals that of a DCI format 0_0/1 0
monitored in another UE-specific search space, one bit of zero padding shall be appended to DCI format 1_1.

Step 2A:
- Determine DCI format 0_2 monitored in a UE-specific search space according to clause 7.3.1.1.3.
- Determine DCI format 1_2 monitored in a UE-specific search space according to clause 7.3.1.2.3.

- For aUE configured with supplementaryUplink in ServingCellConfig in a cell, if PUSCH is configured to be
transmitted on both the SUL and the non-SUL of the cell and if the number of information bitsin format 0_2 for
the SUL is not equal to the number of information bitsin format 0_2 for the non-SUL, zeros shall be appended
to smaller format O_2 until the payload size equals that of the larger format 0_2.

Step 2B:

- If the cell isthe serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined
in Clause 10.1 of [5, TS38.213],

- Determine DCI format 0_3 monitored in a UE-specific search space according to clause 7.3.1.1.4.

- Determine DCI format 1_3 monitored in a UE-specific search space according to clause 7.3.1.2.4.

Step 3:
- If both of the following conditions are fulfilled the size alignment procedure is complete
- thetotal number of different DCI sizes configured to monitor is no more than 4 for the cell
- thetotal number of different DCI sizeswith C-RNTI configured to monitor is no more than 3 for the cell
Step 4.
- Otherwise

Step 4A:

- Remove the padding bit (if any) introduced in step 2 above.

- Determine DCI format 1_0 monitored in a UE-specific search space according to clause 7.3.1.2.1 where

N5 2" is given by
- thesize of CORESET 0 if CORESET 0 is configured for the cell; and
- thesizeof initial DL bandwidth part if CORESET 0 is not configured for the cell.

- Determine DCI format 0_0 monitored in a UE-specific search space according to clause 7.3.1.1.1 where
N5 BWP isthe size of theinitial UL bandwidth part.

- If the number of information bitsin the DCI format 0_0 monitored in a UE-specific search space prior to
padding is less than the payload size of the DCI format 1_0 monitored in UE-specific search space for
scheduling the same serving cell, a number of zero padding bits are generated for the DCI format 0_0
monitored in a UE-specific search space until the payload size equal s that of the DCI format 1_0 monitored
in a UE-specific search space.

- If the number of information bitsin the DCI format 0_0 monitored in a UE-specific search space prior to
truncation is larger than the payload size of the DCI format 1_0 monitored in UE-specific search space for
scheduling the same serving cell, the bitwidth of the frequency domain resource assignment field in the DCI
format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0
monitored in a UE-specific search space equals the size of the DCI format 1_0 monitored in a UE-specific
search space.

Step 4B:
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If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the
above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3
for the cell after applying the above steps

- If the number of information bitsin the DCI format O_2 prior to padding is |less than the payload size of
the DCI format 1_2 for scheduling the same serving cell, a number of zero padding bits are generated for
the DCI format 0_2 until the payload size equals that of the DCI format 1_2.

- If the number of information bitsin the DCI format 1 _2 prior to padding is |less than the payload size of
the DCI format 0_2 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_2
until the payload size equals that of the DCI format 0_2.

Step 4C:

If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the
above steps, or if the total number of different DCI sizes with C-RNTI configured to monitor is more than 3
for the cell after applying the above steps

- If the number of information bitsin the DCI format 0_1 prior to padding is less than the payload size of
the DCI format 1_1 for scheduling the same serving cell, a number of zero padding bits are generated for
the DCI format 0_1 until the payload size equals that of the DCI format 1_1.

- If the number of information bitsin the DCI format 1 _1 prior to padding is less than the payload size of
the DCI format 0_1 for scheduling the same serving cell, zeros shall be appended to the DCI format 1_1
until the payload size equals that of the DCI format 0_1.

Step 4D:

If the total number of different DCI sizes configured to monitor is more than 4 for the cell after applying the
above steps and the cell isthe serving cell for counting the size of one or both DCI format 0_3 and DCI
format 1_3 as defined in Clause 10.1 of [5, TS38.213], or if the total number of different DCI sizes with C-
RNTI configured to monitor is more than 3 for the cell after applying the above steps and the cell isthe
serving cell for counting the size of one or both DCI format 0_3 and DCI format 1_3 as defined in Clause
10.1 of [5, TS38.213]

- If the number of information bitsin the DCI format O_3 prior to padding is |ess than the payload size of
the DCI format 1_3 for scheduling the same cell set, a number of zero padding bits are generated for the
DCI format O_3 until the payload size equals that of the DCI format 1_3.

- If the number of information bitsin the DCI format 1_3 prior to padding is |ess than the payload size of
the DCI format 0_3 for scheduling the same cell set, zeros shall be appended to the DCI format 1_3 until
the payload size equals that of the DCI format 0_3.

The UE is not expected to handle a configuration that, after applying the above steps, resultsin

the total number of different DCI sizes configured to monitor is more than 4 for the cell; or

the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell; or

the size of DCI format 0_0 in a UE-specific search space is equal to DCI format O_1 in another UE-specific
search space; or

the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_1 in another UE-specific
search space; or

the size of DCI format 0_0 in a UE-specific search space is equal to DCI format O_2 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats0 O and 0_2 are
mapped to the same resource; or

the size of DCI format 1_0 in a UE-specific search space is equal to DCI format 1_2 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats1 Oand 1 2 are
mapped to the same resource; or

the size of DCI format 0_1 in a UE-specific search space is equal to DCI format O_2 in the same or another UE-
specific search space when at least one pair of the corresponding PDCCH candidates of DCI formats0_1 and
0_2 are mapped to the same resource; or
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- thesizeof DCI format 1_1 in a UE-specific search spaceis equal to DCI format 1_2 in the same or another UE-
specific search space when at least one pair of the corresponding PDCCH candidates of DCI formats 1 1 and
1 2 are mapped to the same resource; or

- thesizeof DCI format 0_0 in a UE-specific search space is equal to DCI format 0_3 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats0_0and 0_3 are
mapped to the same resource; or

- thesizeof DCI format 1_0 in a UE-specific search space is equal to DCI format 1_3 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats1 Oand 1 3 are
mapped to the same resource; or

- thesizeof DCI format 0_1 in a UE-specific search spaceis equal to DCI format 0_3 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats0_1and O_3 are
mapped to the same resource; or

- thesizeof DCI format 1_1 in a UE-specific search spaceis equal to DCI format 1_3 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats1 1and 1 3 are
mapped to the same resource.

- thesizeof DCI format 0_2 in a UE-specific search space is equal to DCI format 0_3 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats0 2 and 0_3 are
mapped to the same resource; or

- thesizeof DCI format 1_2 in a UE-specific search space is equal to DCI format 1_3 in another UE-specific
search space when at least one pair of the corresponding PDCCH candidates of DCI formats1 2and 1 3 are
mapped to the same resource.

7.3.1.0.1 DCI size alignment for DCI formats for scheduling of sidelink

If DCI format 3_0, and/or DCI format 3_1, and/or DCI format 3_2 is monitored on acell, DCI size aignment for DCI
format 3_0, DCI format 3_1, and DCI format 3_2 is performed as described in this clause after performing the DCI size
alignment described in Clause 7.3.1.0. The size(s) of the DCI formats configured to monitor for a cell in this clause
refersto that after performing the DCI size alignment described in Clause 7.3.1.0.

If DCI format 3_0, and/or DCI format 3_1, and/or DCI format 3_2 is monitored on a cell and the total number of DCI
sizes of the DCI formats configured to monitor for the cell and DCI format 3_0, and/or DCI format 3_1, and/or DCI
format 3_2 is more than 4, zeros shall be appended to DCI format 3_0 if configured, to DCI format 3_1 if configured,
and to DCI format 3_2 if configured, until the payload size of DCI format 3_0, DCI format 3_1, and DCI format 3_2
equals that of the smallest DCI format configured to monitor for the cell that is larger than DCI format 3_0, DCI format
3 1, and DCI format 3_2.

The UE is not expected to handle a configuration that results in:

- thetotal number of different DCI sizes configured to monitor for the cell and DCI format 3_0, and/or DCI
format 3_1, and/or DCI format 3_2 is more than 4; and

- the payload size of DCI format 3_0, and/or DCI format 3_1, and/or DCI format 3_2 islarger than the payload
size of all other DCI formats configured to monitor for the cell.

7.3.1.1 DCI formats for scheduling of PUSCH

7.3.1.1.1 Format 0 O
DCI format 0_0 is used for the scheduling of PUSCH in one cell.

The following info