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Foreword

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

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

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

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

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

The present document specifies the coding, multiplexing and mapping to physical channels for E-UTRA.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

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

2] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and
modulation”.

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

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

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

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

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

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

3 Definitions, symbols and abbreviations

3.1 Definitions

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

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

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

3.2 Symbols

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

ETSI
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Nrs
Nrs
N5
N s%bchannel
NP

PUSCH
N symb

PUSCH -initial
N symb

UL
Nsymb

SL
Nsymb

NSRS

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

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

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

3.3 Abbreviations

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

AUL
AUL-DFI
AUL-UCI
BCH

CFl

coT

CP

Csl

DCl
DL-SCH
EN-DC
EPDCCH
FDD

HI

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

Autonomous Uplink

AUL downlink feedback information

AUL uplink control information

Broadcast channel

Control Format Indicator

Channel Occupancy Time

Cyclic Prefix

Channel State Information

Downlink Control Information

Downlink Shared channel

E-UTRA NR Dual Connectivity with MCG using E-UTRA and SCG using NR
Enhanced Physical Downlink Control channel
Frequency Division Duplexing

HARQ indicator

Licensed-Assisted Access

Multicast channel

MTC Physica Downlink Control Channel
Multiuser Superposition Transmission

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

Physical Control Format Indicator channel
Paging channel

Physical Downlink Control channel

Physical Downlink Shared channel

Physical HARQ indicator channel

Physical Multicast channel

Precoding Matrix Indicator

Physical Random Access channel

Physical Sidelink Broadcast Channel

Physical Sidelink Control Channel

Physical Sidelink Discovery Channel

Physical Sidelink Shared Channel

Physical Uplink Control channel

Physical Uplink Shared channel

Random Access channel

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

ETSI TS 136 212 V16.6.0 (2021-08)

4

Mapping to physical channels

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

4.1

Uplink

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

4.2

Table 4.1-1
TrCH Physical Channel
UL-SCH PUSCH
RACH PRACH

Table 4.1-2

Control information

Physical Channel

UcCl

PUCCH, PUSCH, SPUCCH

Downlink

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

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

ETSI
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4.3 Sidelink

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

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

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

5.1 Generic procedures

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

51.1 CRC calculation

Denote the input bits to the CRC computation by ag, 8, a,,a;,..., a1, and the parity bitsby pg, p;, P2, P3s-s Prog- A

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

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

yields aremainder equal to 0 when divided by the corresponding length-24 CRC generator polynomial, gcrezaa(D) OF
Ocrez4s(D), the polynomial:

a,DA™ +a, DM 4. +a, ;D™ + poD® +p,D¥ +...+ py, D + pys
yields aremainder equal to 0 when divided by gcreis(D), and the polynomial:
agD™ 7 +a D0+ +a, D8+ poD” + pDC +...+ pgD + py

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

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

b, = p_p fork=A A+1, A+2, ..., A+L-1.

5.1.2 Code block segmentation and code block CRC attachment

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

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

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

B'=B

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

end if

The bits output from code block segmentation, for C # 0, are denoted by ¢, ¢, €1, C; 2, C 3, Cr(k, ) » Wherer isthe
code block number, and K; is the number of bits for the code block number r.

Number of bitsin each code block (applicable for C # 0 only):
First segmentation size: K, = minimumK intable5.1.3-3 suchthat C-K >B’
if C=1

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

dxeif C>1

Second segmentation size: K_=maximum K intable 5.1.3-3 such that K < K,

AK =K+_K7

C-K,-PB
Number of segments of sizeK_: C_ = L;J .

Ak

Number of segments of sizeK,: C, =C-C_.
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end if
Number of filler bits;: F=C, -K, +C_-K_-B’
fork=0toF-1 --Insertion of filler bits
Cox =< NULL >
end for
k=F
s=0
forr=0to C-1

if r<C_

r = K_
else

K, =K,
end if
while k<K, —L
Crc =bs
k=k+1
s=s+1
end while
if C>1

The sequence ¢,g,C,1,Crz,Crz5e+ Cr(k, -L-1) 1S Used to calculate the CRC parity bits p,q, pry, Praseess Pr(L)

according to clause 5.1.1 with the generator polynomia gcreo4s(D). For CRC calculation it is assumed
that filler bits, if present, have the value 0.

whilek < K,
Gk = PrrL—k,)
k=k+1
end while
end if
k=0

end for

5.1.3 Channel coding

The bit sequence input for a given code block to channel coding is denoted by ¢y, ¢;,C5, C3,...,Cx 1, Where K isthe

number of bits to encode. After encoding the bits are denoted by d{”,d{",d{?,d{’...,d%). , where D is the number of
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encoded bits per output stream and i indexes the encoder output stream. The relation between ¢, and dlf) and between
K and D is dependent on the channel coding scheme.

The following channel coding schemes can be applied to TrCHs:
- tail biting convolutional coding;
- turbo coding.

Usage of coding scheme and coding rate for the different types of TrCH is shown in table 5.1.3-1. Usage of coding
scheme and coding rate for the different control information typesis shown in table 5.1.3-2.

The values of D in connection with each coding scheme:
- tail biting convolutional coding with rate 1/3: D = K;
- turbo coding withrate 1/3: D = K + 4.

The range for the output stream index i is0, 1 and 2 for both coding schemes.

Table 5.1.3-1: Usage of channel coding scheme and coding rate for TrCHs

TrCH Coding scheme | Coding rate
UL-SCH
DL-SCH

PCH .

MCH Turbo coding 1/3
SL-SCH
SL-DCH

BCH Tail biting

convolutional 1/3

SL-BCH coding

Table 5.1.3-2: Usage of channel coding scheme and coding rate for control information

Control Information Coding scheme | Coding rate
Tail biting
DCI convolutional 1/3
coding
CFI Block code 1/16
HI Repetition code 1/3
Block code variable
Tail biting
uci convolutional 1/3
coding
SCI Tail biting
convolutional 1/3
coding
5.1.3.1 Tail biting convolutional coding

A tail biting convolutional code with constraint length 7 and coding rate 1/3 is defined.
The configuration of the convolutional encoder is presented in figure 5.1.3-1.

Theinitial value of the shift register of the encoder shall be set to the values corresponding to the last 6 information bits
in the input stream so that the initial and final states of the shift register are the same. Therefore, denoting the shift
register of the encoder by sy, S, S5, S5, then the initial value of the shift register shall be set to

Si = C(k-1-i)
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Ck
» D » D » D » D » D » D

/L /L /L /L d{?G, = 133 (octal)

>+ >+ >+ >+ >

(Y Y (Y
d G, =

%3 .3 b Lo 981 =171 (octal

> >0 > > >
) 4 ) 4 ) 4 ) 4 dlﬁz) G, = 165 (octal)

, 5D 5D N g

D D D D >

Figure 5.1.3-1: Rate 1/3 tail biting convolutional encoder

The encoder output streamsdlgo) , d,§1> and d|£2) correspond to the first, second and third parity streams, respectively as
shown in Figure 5.1.3-1.

5.1.3.2 Turbo coding

5.1.3.2.1 Turbo encoder

The scheme of turbo encoder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one turbo code internal interleaver. The coding rate of turbo encoder is 1/3. The structure of turbo encoder
isillustrated in figure 5.1.3-2.

The transfer function of the 8-state constituent code for the PCCC is:

qmzﬁg&a,
go(D)

where
go(D) =1+ D?+ D?,
gi(D)=1+D + D3

Theinitial value of the shift registers of the 8-state constituent encoders shall be al zeros when starting to encode the
input bits.

The output from the turbo encoder is

d|£0) = X
d,ﬁ” =z
a® -

for k=012,..,K-1.

If the code block to be encoded is the O-th code block and the number of filler bitsis greater than zero, i.e., F > 0, then

the encoder shall set ¢, = 0, k=0,...,(F-1) at itsinput and shall set d{® =< NULL>, k=0,...,(F-1) and

d{® =<NULL>,k=0,...,(F-1) at its output.

The bits input to the turbo encoder are denoted by ¢, ¢;,C,, C5,..., Cx_;, and the bits output from the first and second 8-
state constituent encoders are denoted by z,, z;, Z,, Z3,..., Zx_;and 2y, 21, 25, Z5,..., Zx _1 , respectively. The bits output

from the turbo code internal interleaver are denoted by c;, c},...,Cx _; , and these bits are to be the input to the second 8-
state constituent encoder.
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Xk‘

1st constituent encoder .

k

> »H—>

A
Cx
}& P » D » D » D
D

Output

Input
Turbo code internal .
interleaver 2nd constituent encoder Z

Output
> >\'-‘|: —>
Ck
\— @1 D » D > D
A
D

v

Figure 5.1.3-2: Structure of rate 1/3 turbo encoder (dotted lines apply for trellis termination only)

5.1.3.2.2 Trellis termination for turbo encoder

Trellistermination is performed by taking the tail bits from the shift register feedback after all information bits are
encoded. Tail bits are padded after the encoding of information bits.

Thefirst three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 5.1.3-2 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
constituent encoder (lower switch of figure 5.1.3-2 in lower position) while the first constituent encoder is disabled.
The transmitted bits for trellis termination shall then be:

0) 0 0 ’ 0 ,
d}(<) =Xk, dl(<3—1 =Zi41s d|(<22 =Xk d|(<13 =Zk41

1 1) 1 / 1 ,
d|(<) =2, d|(<)+1 = X421 df(lz =7k, d|(<)+3 = Xk+2

2 2 2 4 ’
d;(<) =XK1 d|(<31 =Zki2, dr(@zz = Xga1, A5 =2k 15

5.1.3.2.3 Turbo code internal interleaver

The bits input to the turbo code internal interleaver are denoted by ¢y, ¢, ..., Cx _; ,» where K is the number of input bits.
The bits output from the turbo code internal interleaver are denoted by ¢, /..., Ck _1 -

The relationship between the input and output bitsis as follows:
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cl = Cri(j)» 1=0, 1..., (K-1)
where the relationship between the output index i and the input index I1(i) satisfies the following quadratic form:
MGy = (f, i+ f,12)mod K
The parameters f; and f, depend on the block size K and are summarized in Table 5.1.3-3.

Table 5.1.3-3: Turbo code internal interleaver parameters

K| fo | fo i K fo | fo | i K fo | fo| i K fi | f,
40 | 3 | 10 |48 416 | 25 | 52 | 95 | 1120 | 67 | 140 | 142 | 3200 | 111 | 240
48 | 7 | 12 [49] 424 | 51 | 106 | 96 | 1152 | 35 | 72 | 143 | 3264 | 443 | 204
56 | 19 | 42 [ 50| 432 | 47 | 72 | 97 [ 1184 | 19 | 74 | 144 | 3328 | 51 | 104
64 | 7 | 16 [51] 440 | 91 |110| 98 | 1216 | 39 | 76 | 145 [ 3392 | 51 | 212
72 | 7 | 18 [ 52| 448 | 29 [ 168 | 99 | 1248 | 19 | 78 | 146 | 3456 | 451 | 192
80 | 11 | 20 |53 | 456 | 29 [ 114 [ 100 | 1280 | 199 | 240 | 147 | 3520 | 257 | 220
88 | 5 | 22 [54] 464 [ 247 | 58 [ 101 | 1312 | 21 | 82 | 148 | 3584 | 57 | 336
96 | 11 | 24 [55 [ 472 | 29 | 118 | 102 | 1344 | 211 | 252 | 149 | 3648 | 313 | 228
104 7 | 26 [ 56| 480 | 89 | 180 | 103 | 1376 | 21 | 86 | 150 | 3712 | 271 | 232
10 [ 112 | 41 | 84 |57 | 488 | 91 | 122 | 104 | 1408 | 43 | 88 | 151 | 3776 | 179 | 236
11 [ 120 [ 103 | 90 [ 58 | 496 | 157 | 62 | 105 | 1440 | 149 | 60 | 152 | 3840 | 331 | 120
12 (128 ] 15 | 32 [ 59| 504 [ 55 | 84 [ 106 | 1472 | 45 | 92 | 153 | 3904 | 363 | 244
131136 9 | 34 [60] 512 | 31 | 64 | 107 | 1504 | 49 | 846 | 154 | 3968 | 375 | 248
14 | 144 | 17 | 108 | 61 | 528 | 17 | 66 | 108 | 1536 | 71 | 48 | 155 | 4032 | 127 | 168
15152 9 | 38 [ 62| 544 | 35 | 68 | 109 | 1568 | 13 | 28 | 156 | 4096 | 31 | 64
16 | 160 | 21 | 120 |63 | 560 | 227 | 420 | 110 | 1600 | 17 | 80 | 157 | 4160 | 33 | 130
17 | 168 [ 101 | 84 [64 | 576 | 65 | 96 [ 111 | 1632 | 25 | 102 | 158 | 4224 | 43 | 264
18 [ 176 [ 21 | 44 [65] 592 | 19 | 74 [ 112 | 1664 | 183 | 104 | 159 | 4288 | 33 | 134
19 | 184 | 57 | 46 |66 | 608 | 37 | 76 | 113 | 1696 | 55 | 954 | 160 | 4352 | 477 | 408
20192 | 23 | 48 [ 67 | 624 | 41 | 234 | 114 | 1728 | 127 | 96 | 161 | 4416 | 35 | 138
21 [200| 13 | 50 |68 | 640 | 39 | 80 | 115 | 1760 | 27 | 110 | 162 | 4480 | 233 | 280
22 [ 208 | 27 | 52 |69 | 656 | 185 | 82 | 116 | 1792 | 29 | 112 | 163 | 4544 | 357 | 142
23216 | 11 | 36 |70 | 672 | 43 | 252 | 117 | 1824 | 29 | 114 | 164 | 4608 | 337 | 480
24 | 224 | 27 | 56 | 71| 688 | 21 | 86 | 118 | 1856 | 57 | 116 | 165 | 4672 | 37 | 146
25[232| 85 [ 58 [ 72| 704 | 155 | 44 | 119 | 1888 | 45 | 354 | 166 | 4736 | 71 | 444
26 [ 240 29 [ 60 [ 73| 720 | 79 | 120 | 120 | 1920 | 31 | 120 | 167 [ 4800 | 71 | 120
27 [ 248 | 33 | 62 | 74| 736 [ 139 | 92 | 121 | 1952 | 59 | 610 | 168 | 4864 | 37 | 152
28 [ 256 | 15 | 32 | 75| 752 | 23 | 94 | 122 | 1984 | 185 | 124 | 169 | 4928 | 39 | 462
29 | 264 | 17 [ 198 [ 76 | 768 | 217 | 48 | 123 | 2016 | 113 | 420 | 170 | 4992 | 127 | 234
30272 33 | 68 |77 | 784 | 25 | 98 | 124 | 2048 | 31 | 64 | 171 | 5056 | 39 | 158
31280103 [210 |78 | 800 | 17 | 80 | 125 [ 2112 | 17 | 66 | 172 | 5120 | 39 | 80
32 288 | 19 | 36 |79 | 816 | 127 | 102 | 126 | 2176 | 171 | 136 | 173 | 5184 | 31 | 96
33296 | 19 | 74 [ 80| 832 | 25 | 52 | 127 | 2240 | 209 | 420 | 174 | 5248 | 113 | 902
34304 | 37 | 76 | 81| 848 | 239 | 106 | 128 | 2304 | 253 | 216 | 175 | 5312 | 41 | 166
35[312| 19 | 78 |82 | 864 | 17 | 48 | 129 | 2368 | 367 | 444 | 176 | 5376 | 251 | 336
36 [ 320 | 21 [ 120 |83 | 880 | 137 | 110 | 130 | 2432 | 265 | 456 | 177 | 5440 | 43 | 170
37 (328 21 | 82 |84 | 896 | 215|112 | 131 | 2496 | 181 | 468 | 178 | 5504 | 21 | 86
38 [ 336 | 115| 84 | 85| 912 | 29 | 114 | 132 | 2560 | 39 | 80 | 179 | 5568 | 43 | 174
39 (344 [ 193 | 86 |86 | 928 | 15 | 58 | 133 | 2624 | 27 | 164 | 180 | 5632 | 45 | 176
40 | 352 | 21 | 44 [ 87| 944 [ 147|118 | 134 | 2688 | 127 | 504 | 181 | 5696 | 45 | 178
41[360 | 133 ] 90 |88 | 960 | 29 | 60 | 135 [ 2752 | 143 | 172 | 182 | 5760 | 161 | 120
42 1368 | 81 | 46 |89 | 976 | 59 [ 122 | 136 | 2816 | 43 | 88 [ 183 | 5824 | 89 | 182
43376 | 45 | 94 |90 | 992 | 65 [ 124 | 137 [ 2880 | 29 | 300 | 184 | 5888 | 323 | 184
44 [ 384 | 23 | 48 |91 | 1008 | 55 | 84 | 138 [ 2944 | 45 | 92 [ 185 | 5952 | 47 | 186
451392 | 243 | 98 | 92| 1024 | 31 | 64 | 139 | 3008 | 157 | 188 | 186 | 6016 | 23 | 94
46 | 400 | 151 [ 40 | 93 | 1056 | 17 | 66 | 140 | 3072 | 47 | 96 [ 187 | 6080 | 47 | 190
47 | 408 | 155 [ 102 | 94 | 1088 | 171 [ 204 | 141 [ 3136 | 13 | 28 [ 188 | 6144 | 263 | 480

OO N WIN(FP]| —
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5.1.4 Rate matching

5.14.1 Rate matching for turbo coded transport channels

The rate matching for turbo coded transport channels is defined per coded block and consists of interleaving the three
information bit streamsd® , d{ andd{® , followed by the collection of bits and the generation of acircular buffer as
depicted in Figure 5.1.4-1. The output bits for each code block are transmitted as described in clause 5.1.4.1.2.

(0) (0)
dk Sub-block Vi o
> interleaver d
virtual circular
buffer
RIS V@ : W : . &
k } Sub-block K o Bit k Bit selection ;
interleaver "1 collection and pruning
dg” Subblock | Vi
) »
interleaver d

Figure 5.1.4-1. Rate matching for turbo coded transport channels

The bit stream d,§°) isinterleaved according to the sub-block interleaver defined in clause 5.1.4.1.1 with an output

sequence defined as v, v/, v{¥ ..., v and whereK; isdefinedin clause5.1.4.1.1

The bit stream d,ﬁl) isinterleaved according to the sub-block interleaver defined in clause 5.1.4.1.1 with an output

sequence defined asv§? v v .. v .

The bit stream d,ﬁz) isinterleaved according to the sub-block interleaver defined in clause 5.1.4.1.1 with an output
i 2 2 2 (2
sequence defined asvg™, V™, V3™ oo, Vi -

The sequence of bits e, for transmission is generated according to clause 5.1.4.1.2.

51411 Sub-block interleaver

The bitsinput to the block interleaver are denoted by d{,d{",d{"....,d{), , where D is the number of bits. The output
bit sequence from the block interleaver is derived as follows:

(1) Assign Cl5 0 = 32 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1,
2,...,Caihiock —1fromleft to right.

(2) Determine the number of rows of the matrix R1% o » by finding minimum integer R;%block such that:

TC TC
D< (Rs.lbblock X Cgubblock )

The rows of rectangular matrix are numbered 0, 1, 2,..., Riinox — 1from top to bottom.
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) If (R;%block X Cgiblock )> D, then Nj, = (R;%block X Caibblock — D) dummy bits are padded such that yx = <NULL>
fork=0,1,...,No- 1. Then, yy_,, =d’, k=0, 1,..., D-1, and the bit sequence yx is written into the

(R;‘f,block X C &G piock ) matrix row by row starting with bit yo in column 0 of row O:

Y y y Y 1c
0 1 2 Caubblock—1
TC TC TC TC
stupblock stubplock+l wabplock+2 . yzcwb.block*]-
YRic el YRrrc el 1 YRS | _pneTC > 7 Yegre cIc g
(Reubblock “D*Caubblock (Reubblock “D*Csubblock + (Reubblock “D*Caibblock * (Reubblock*Csubblock —1)

For dlﬁ") andd ,El) :

(4) Perform the inter-column permutation for the matrix based on the pattern (P(j )) that is shown in

je{o,l ..... L iock —1}
table 5.1.4-1, where P(j) isthe original column position of the j-th permuted column. After permutation of the
columns, the inter-column permuted (R;%block X C oG hiock ) matrix is equal to

y y y e Yo, ~TC
P(0) P() P(2) P(Casbblock—1)
TC TC TC e TC TC
yP(0)+(?wbb|ock yp(l)"‘(':wbblock yP(2)+(?wbb|ock . yP(Cmbblockjl)+Cwbb|ock
y TC TC y TC TC y TC C Y ATC TC TC
P(0)+(Rsybblock ~D*Csubblock P(1)+(Reubblock ~DXCaubblock P(2)+(Rsybblock ~D*Csubblock P(Caubbiock —1)+(Raubblock ~D*Csubblock

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column

permuted (R'Syou X IS y0a Jmatrix. The bits after sub-block interleaving are denoted by v, v v ... Ve

, where v§ correspondsto yp(q, Vi to Yo (psclCy oy -+ A4 K = (R;%block X Cghblock )
For dlﬁz) :

(4) The outpuit of the sub-block interleaver is denoted by v v v .. .v® |, where v =y, and where

k
7(K)= [PH?D +C IS ook X (k mod RIS ok )+ 1|{modK
bblock

The permutation function P is defined in Table 5.1.4-1.

Table 5.1.4-1 Inter-column permutation pattern for sub-block interleaver

Number of columns Inter-column permutation pattern
C sibiock < P(0), P@)...., P(C ok —1) >
32 <0, 16, 8, 24, 4, 20, 12, 28, 2, 18, 10, 26, 6, 22, 14, 30,
1,17,9,25,5,21,13,29, 3,19, 11, 27, 7, 23, 15, 31 >

5.14.1.2 Bit collection, selection and transmission

The circular buffer of length K, = 3K for the r-th coded block is generated as follows:
w, =v? fork=0,..., Ky -1

Wi +2k :vl((l) fork=0,..., Ky -1
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Wi\ 12k 41 :V|(<2) fork=0,..., Ky -1

Denote the soft buffer size for the transport block by Nir bits and the soft buffer size for the r-th code block by Ng, bits.
The size Ny, is obtained as follows, where C is the number of code blocks computed in clause 5.1.2:

- Ny = min&%J, KW] for DL-SCH and PCH transport channels

- Ny =K,, for UL-SCH, MCH, SL-SCH and SL-DCH transport channels

For UE category 0, for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channel, N, is always
equal to K.

Where Nir is equal to:

o-Ngg

Kc ’ KMIMO ’ min(M DL_HARQ' M Iimit)

IR~

Where the coefficient & is 1 for subframe duration, 0.5 for slot duration and % for subslot duration of initial PDSCH

transmission. For retransmission of a transport block with slot or subslot duration, « is 1 if the transport block has
initially been transmitted with subframe duration. For retransmission of atransport block with subframe duration, « is

0.5if the transport block hasinitially been transmitted with slot duration, and % if the transport block hasinitially been

transmitted with subslot duration.

If the UE signals ue-CategoryDL-v14xy indicating UE category M2, Nt iS the total number of soft channel bits
according to the UE category indicated by ue-CategoryDL-v14xy. Otherwise, if the UE signals ue-CategoryDL-v1310
indicating UE category M1, N« is the total number of soft channel bits according to the UE category indicated by ue-
CategoryDL-v1310. Otherwise, if the UE signals ue-CategoryDL-v13xy, and is configured with transmission mode 9 or
transmission mode 10 and the higher layer parameter maxLayersMIMO-r10 is configured to eightLayers, Nt iSthe
total number of soft channel bits according to the UE category indicated by ue-CategoryDL-v13xy. Otherwise, if the UE
signals ue-CategoryDL-r12 indicating UE category 0, or if the UE signals ue-CategoryDL-r12 indicating UE category
14 and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nt is the total number of soft channel bits
according to the UE category indicated by ue-CategoryDL-r12. Otherwise, if the UE signals ue-Category-v11a0, and is
configured by higher layers with altCQI-Table-r12 or altCQI-Table-1024QAM-r15 for the DL cell, Ny is the total
number of soft channel bits according to the UE category indicated by ue-Category-v11a0. Otherwise, if the UE signals
ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10, or is configured with
transmission mode 3 or transmission mode 4 and the higher layer parameter maxLayersMIMO-r10 is configured to
fourLayers, for the DL cell, Nsoit iS the total number of soft channel bits [4] according to the UE category indicated by
ue-Category-v1020 [6]. Otherwise, N« is the total number of soft channel bits[4] according to the UE category
indicated by ue-Category (without suffix) [6].

If Nsort = 35982720 or 47431680,
Kc=5,
elself Neort = 303562752,
Ke= 32,
elseif Neort = 14616576,
if the UE is configured by higher layers with altCQI-Table-r12,
Kc=3/2
else

Kc:2
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end if.
elseif Nyt = 19488768,
if the UE is configured by higher layers with altCQI-Table-1024QAM-r 15,
Kc=8/5
elseif the UE is configured by higher layers with altCQI-Table-r12,
Ke=2
else
Kc=8/3
end if.
elsalf Ngit = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,

if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission
mode configured for the UE, or if the configured maximum number of layersindicated by the maxLayersMIMO-
r10 field is no more than two,

Kc=3
else

Ke=3/2
end if.

elsalf Ngit = 7308288 and the UE is configured by higher layers with altCQI-Table-1024QAM-r 15,
if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell in the transmission
mode configured for the UE, or if the configured maximum number of layers indicated by the maxLayersMIMO-
r10 field is no more than two,

Kc=12/5
else

Kc =6/5
end if.

elsalf Ngit = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL
cell, or if the configured maximum number of layersindicated by the maxLayersMIMO-r10 field is no more than two,

Kec=2
else

Ke=1
End if.

For initial PDSCH transmission with subframe duration, Kmimo is equal to 2 if the UE is configured to receive PDSCH
transmissions based on transmission modes 3, 4, 8, 9 or 10 asdefined in clause 7.1 of [3], and is equal to 1 otherwise.
For BL/CE UE Kwimo isegual to 1. For initial PDSCH transmission with slot/subslot duration, Kmimo isequal to 1.

MbL_HArg IS the maximum number of DL HARQ processes as defined in clause 7 of [3].
Miimit iS @ constant equal to 8.

Denoting by E the rate matching output sequence length for the r-th coded block, and rvig the redundancy version
number for this transmission (rvie = 0, 1, 2 or 3), the rate matching output bit sequenceis e, ,k=0,1,..., E-1.

Define by G the total number of bits available for the transmission of one transport block.
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SetG' = G/(NL -Qm) where Qnisequal to 1 for n/2-BPSK, 2 for QPSK, 4 for 16QAM, 6 for 64QAM, 8 for 256QAM,
and 10 for 1024QAM, and where

- For transmit diversity:
- N.isequal to 2,
- Otherwise:
- N_isegual to the number of layers atransport block is mapped onto

Set y =G modC , where C isthe number of code blocks computed in clause 5.1.2.
if r<C-y-1
stE=N, -Q,-|G’/C]|
else
setE=N, -Q,-[G’/C]
end if
Setky = RIS ook -{2- {Lw Vg + 2] , where RIG,,.4 isthenumber of rows defined in clause 5.1.4.1.1.

TC
8 bblock

Setk=0andj=0
while {k < E}

i Wier jymodng, #< NULL >

8 = Wiko+j)mod N,
k=k+1
end if
j=j+l
end while
5.1.4.2 Rate matching for convolutionally coded transport channels and control
information

The rate matching for convolutionally coded transport channels and control information consists of interleaving the
three bit streams, d{®, d and d{? , followed by the collection of bits and the generation of acircular buffer as
depicted in Figure 5.1.4-2. The output bits are transmitted as described in clause 5.1.4.2.2.
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d” subblock | VK
> uo- »
interleaver d
virtual circular
buffer
d® s V@ , W . . &
ub-block K o Bit k Bit selection ’
interleaver "1 collection and pruning
) (2)
dk Sub-block Vi -
> interleaver d

Figure 5.1.4-2. Rate matching for convolutionally coded transport channels and control information

The bit stream d,ﬁo) isinterleaved according to the sub-block interleaver defined in clause 5.1.4.2.1 with an output

sequence defined as v{? , v v | V;(<0; _, andwhere K, isdefinedin clause 5.1.4.2.1.

The bit stream dﬁl) isinterleaved according to the sub-block interleaver defined in clause 5.1.4.2.1 with an output

sequence defined asv{? v, v{ V|(<1)n -

The bit stream d,§2> isinterleaved according to the sub-block interleaver defined in clause 5.1.4.2.1 with an output
sequence defined asv§® v v .. v .

The sequence of bits e, for transmission is generated according to clause 5.1.4.2.2.

5.14.2.1 Sub-block interleaver

The bitsinput to the block interleaver are denoted by d{”,d{",d{",...,d$), , where D is the number of bits. The output
bit sequence from the block interleaver is derived as follows:

(1) Assign CS5ioe = 32 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1,
2,...,CS$8 0 —1from left to right.

(2) Determine the number of rows of the matrix R$gy o » b finding minimum integer R$G oo Such that:

cc cc
D< (Rsubblock X C giblock )

The rows of rectangular matrix are numbered 0, 1, 2,..., Cgb,ock —1from top to bottom.

(3 If (R;%block X C S hbiock )> D,thenNp = (R;:J%block XC ook — D) dummy bits are padded such that yx = <NULL>
fork=0,1,...,No- 1. Then, yy_,, =d’, k=0, 1,..., D-1, and the bit sequence yx is written into the

(R;Cbb,ock X C S0k ) matrix row by row starting with bit yo in column 0 of row O:

Yo Y1 \Z) Yeco
subblock
Y.cc Y.cc Y.cc e Y, ~cc
Caubblock Caubblock 1 Caubblock +2 ) 2Cibblock ~1
Y cc cc Y cc cc Y cc cc Y ec cc
(Repblock ~D*Celpbiock (Rsioblock “D*Caipbiock 71~ (Reugbiock ~D*Caublock +2 (Rgbblock *Csubblock D
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(4) Perform the inter-column permutation for the matrix based on the pattern (P(j)). o CSBo 1) that is shown in
j€0.1....Colpblock —1

table 5.1.4-2, where P(j) isthe original column position of the j-th permuted column. After permutation of the
columns, the inter-column permuted (Rgfbb,ock X C S0k ) matrix is equal to

y y y Yo, ~cc
P(0) PQ) P(2) P(Csibblock—1)
cc cc cc e cc cc
yP(0)+(}s;bb| ock yP(l)"‘(':stbl ock yF’(2)+(_35ubb| ock ) yF’(Csubbl ock ~D+Celbblock
y cC cc y cC cc y cC cc Yo, ~cc CC cc
P(0)+(Ribblock ~D*Cslisblock P(D)+(Relibblock ~DXCslblock P(2)+(Rgjbblock ~DXCibblock P(Csibbiock —D+(Rsibbiock ~DXCslibblock

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column

permuted (RES, ou X CC,0u JMatrix. The bits after sub-block interleaving are denoted by v v v§ .. v

where v§) correspondsto V() » vl to YoopcSSy oy - A Kin = (R;:J%block XCSE ok )

Table 5.1.4-2 Inter-column permutation pattern for sub-block interleaver

Number of columns Inter-column permutation pattern
C ginblock < P(0), P@),...., P(Cgiiock —1) >
32 <1,17,9, 25,5, 21, 13, 29, 3, 19, 11, 27, 7, 23, 15, 31,
0, 16, 8, 24, 4, 20, 12, 28, 2, 18, 10, 26, 6, 22, 14, 30 >

Thisblock interleaver is also used in interleaving PDCCH modulation symbols. In that case, the input bit sequence
consists of PDCCH symbol quadruplets[2].

5.1.4.2.2 Bit collection, selection and transmission

Thecircular buffer of length K, = 3K; is generated as follows:
w, =v? fork=0,..., Ky -1
Wi +k :vf}) fork=0,..., Kg -1
W, o =V fork=0,..., Ky -1

Denoting by E the rate matching output sequence length, the rate matching output bit sequenceis e, , k=0,1,..., E-1.
Setk=0andj=0
while {k < E}

if Wjmeak, #< NULL >

€ = WimodK,,
k=k+1
end if
j=j+l

end while
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515 Code block concatenation

Theinput bit sequence for the code block concatenation block are the sequences e, , for r =0,...,C-1 and
k=0,...,E, —1. The output bit sequence from the code block concatenation block is the sequence f, 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 j=0
while j < E,

fk = erj

k=k+1

j=j+1
end while
r=r+l1

end while

5.2 Uplink transport channels and control information

If the UE is configured with a Master Cell Group (MCG) and Secondary Cell Group (SCG) [6], the procedures
described in this clause are applied to the MCG and SCG, respectively. When the procedures are applied to a SCG, the
term primary cell refersto the primary SCell (PSCell) of the SCG.

If the UE is configured with a PUCCH SCell [6], the procedures described in this clause are applied to the group of DL
cells associated with the primary cell and the group of DL cells associated with the PUCCH SCell, respectively. When
the procedures are applied to the group of DL cells associated with the PUCCH SCell, the term primary cell refersto
the PUCCH SCell.

If the UE is configured with a LAA SCell, the procedures described in this clause are applied assuming the LAA SCell
isan FDD SCell.
5.2.1 Random access channel

The sequence index for the random access channel is received from higher layers and is processed according to [2].

5.2.2 Uplink shared channel

Figure 5.2.2-1 shows the processing structure for the UL-SCH transport channel on one UL cell. If sub-PRB alocation
is used, data arrives to the coding unit in the form of one transport block over a number of subframes per UL cell.
Otherwise, data arrives to the coding unit in the form of a maximum of two transport blocks every transmission time
interval (TTI) per UL cell. The following coding steps can be identified for each transport block of an UL cell:

- Add CRC to the transport block
- Code block segmentation and code block CRC attachment
- Channel coding of data and control information

- Rate matching
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- Code block concatenation
- Multiplexing of data and control information
- Channd interleaver

The coding steps for one UL-SCH transport block are shown in the figure below. The same general processing applies
for each UL-SCH transport block on each UL cell with restrictions as specified in [3].

ao,al ,...,aA_l l

Transport block
CRC attachment

Bobnbyy

Code block segmentation
Code block CRC attachment

€02 Cr1 oGk, 1) &

Channel coding
dy,dy....d\
70 > 9rl /8/),,—1,]'
RI RI RI
o, O -0
Rate matching [0 o | of A
|
| ACK ACK ACK
[0, 0 0p.4] | [00 (0} I OOACK—l]
€051 5"'5er(lz',,—1) v v & *
o A
Code block Channel | | Channel | | Channel :
concatenation coding : coding : I coding :
_______ L
: RI RI RI jl ACK ACK ACK
Joshootoa vqo’qw R R R I e
| |
Data and Control multiplexing : :
| |
| |
| |
g !g LIRS | g ’
2o’ 21 SH-ly ¢ ¢

Channel Interleaver

i hosh ""’hH+NLQRI -1

Figure 5.2.2-1: Transport block processing for UL-SCH

5221 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 bitsin a transport block delivered to layer
lbyay,aq,8,,8s,..., 8,4, and the parity bitsby py, p;, P2, P3,---, PL_1- Aisthe size of the transport block and L is the

number of parity bits. The lowest order information bit ag is mapped to the most significant bit of the transport block as
defined in clause 6.1.1 of [5].
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The parity bits are computed and attached to the UL-SCH transport block according to clause 5.1.1 setting L to 24 bits
and using the generator polynomial gcrczaa(D).

5.2.2.2 Code block segmentation and code block CRC attachment

The bits input to the code block segmentation are denoted by by, b;,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 5.1.2.

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

5.2.2.3 Channel coding of UL-SCH

Code blocks are delivered to the channel coding block. The bitsin a code block are denoted by
CrosCr1sCras Crgymen Cr(k, -1) » Wherer isthe code block number, and K is the number of bits in code block number r.

The total number of code blocks is denoted by C and each code block is individually turbo encoded according to clause
5.1.3.2.

After encoding the bits are denoted by d¢,d?,d3,d%,....d{(}, ;). withi = 0,1,and 2 and where D, is the number of

bits on the i-th coded stream for code block number r, i.e. D, =K, +4.

5224 Rate matching

Turbo coded blocks are delivered to the rate matching block. They are denoted by d¢,d,d3,d%,...d{}, ;) with

i =0,1,and 2, and wherer isthe code block number, i isthe coded stream index, and D, isthe number of bitsin each

coded stream of code block number r. The total number of code blocksis denoted by C and each coded block is
individually rate matched according to clause 5.1.4.1.

After rate matching, the bits are denoted by e, o, €,1,€;5,€ 3, & (g, _1), Wherer is the coded block number, and where
E, isthe number of rate matched bits for code block number r.

5.2.25 Code block concatenation

The bitsinput to the code block concatenation block are denoted by €,,€1,€2,€ 3, & (g, 1) for r =0,...,C-1 and
where E, isthe number of rate matched bits for the r-th code block.

Code block concatenation is performed according to clause 5.1.5.

The bits after code block concatenation are denoted by f,, f;, fs, fs,..., fg_1 , where G isthe total number of coded bits
for transmission of the given transport block over N, transmission layers excluding the bits used for control
transmission, when control information is multiplexed with the UL-SCH transmission.

5.2.2.6 Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK and
rank indication, and CSI-RS resource indication (CRI). Different coding rates for the control information are achieved
by allocating different number of coded symbols for its transmission. When control data are transmitted in the PUSCH,
the channel coding for HARQ-ACK, rank indication (including RI only, joint report of RI/i1, joint report of CRI/RI,
joint report of CRI/RI/i1, joint report of CRI/RI/PTI, joint report of RI/i1,p-2, and joint report of RI/PTI), CRI and
channel quality information 0y, 0;,05,...,00_; iSdoneindependently. Parametersil,1-1,i1,2-1,i1,1-2,i1,2-2,i1,p-2

correspond to parameters i, |, Iy ,, d;, d,, and I, inclause 7.2.4 of [3].

For the cases with TDD primary cell, the number of HARQ-ACK bitsis determined as described in clause 7.3 of [3].
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When the UE transmits HARQ-ACK hits, rank indicator bits or CRI bits, it shall determine the number of coded
modulation symbols per layer Q' for HARQ-ACK, rank indicator, or CRI bits asfollows.

For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator
bits or CRI bits:

. PUSCH—mMaI.PJPUSCH—mmaI./3PUSCH
el symb offset ucl PUSCH
’ N ‘ M <

, .
Q =min =1 omb
2K

r=0

where

- O isthe number of HARQ-ACK hits, rank indicator bits or CRI bits, and

N g is 4 for PUSCH with subframe duration, or for Partial PUSCH Mode 1. Ng is 2 for PUSCH with slot
duration, or for Partial PUSCH Mode 2 or 3. Ngﬁ]'b is 1 for PUSCH with subslot duration.

- M2USH s the scheduled bandwidth for PUSCH transmission in the current subframe/slot/subslot for the
transport block, expressed as a number of subcarriersin [2], and

PUSCH-initial
N

symb is the number of SC-FDMA symbols per subframe/slot/subslot for initial PUSCH transmission for

the same transport block, respectively, given by
PUSCH -initial ] UL PUSCH -initial PUSCH -initial
N initi :(N _ Nstan initial _ Nend initi

symb symb NSRS ) » Where

Iil-:/;b = (NSU/rLnb —1) for PUSCH with slot duration, or for Partial PUSCH Mode 2 or 3, or

N:/;b = Ngro® — Npyrs for PUSCH with subslot duration,

Ngma”" isthe number of SC-FDMA symbols of the subslot as defined in clause 4.1 of [2],

Npwrs isthe number of SC-FDMA symbols for DMRS of the subslot as defined in clause 5.5.2.1.2 of
(2]

- otherwise NY%, = 2(NY:, —1).

symb — symb
- Ngs isequal to 1

- if UE configured with one UL cell is configured to send PUSCH and SRSin the same
subframe/dlot/subslot for initial transmission, or

- if UE transmits PUSCH and SRS in the same subframe/slot/subsl ot in the same serving cell for initial
transmission, or

- if the PUSCH resource alocation for initial transmission even partially overlaps with the cell-specific
SRS subframe and bandwidth configuration defined in clause 5.5.3 of [2], and for PUSCH with
dot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or

- if the subframe/slot/subslot for initial transmission in the same serving cell isin a UE-specific type-1 SRS
subframe as defined in Clause 8.2 of [3], and for PUSCH with slot/subslot duration if the current
slot/subslot isthe last slot/subdlot in a subframe, or
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- if the subframe/slot/subslot for initial transmission in the same serving cell isin a UE-specific type-0 SRS
subframe as defined in clause 8.2 of [3] and the UE is configured with multiple TAGs, and for PUSCH
with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe.

- Otherwise Ngg isequal to 0.

NST;J?C g equal to 1 when the UE configured for uplink transmission on aLAA SCell isindicated to
transmit the PUSCH not starting from the beginning of the first symbol or the seventh symbol of the subframe
for initial transmission, otherwise is equal to 0.

N;l(J,SCH'm”aj is equal to 1 when the UE configured for uplink transmission on aLAA SCell isindicated to

transmit the PUSCH up to the second to last symbol of the subframe for initial transmission and NSRS isequal

to O, otherwise isequal to 0.

- MmpPuseH-ntE S G and K, are obtained from the initial PDCCH or EPDCCH or MPDCCH or SPDCCH for

the same transport block. If thereisno initial PDCCH or EPDCCH with DCI format 0/0A/0B/4A/4B or
MPDCCH with DCI format 6-0A/6-0B or SPDCCH with DCI format 7-0A/7-0B for the same transport block,

M Pusch initidl © - and K, shall be determined from:

- the most recent semi-persistent scheduling assignment PDCCH or EPDCCH or MPDCCH or SPDCCH,
when the initial PUSCH for the same transport block is semi-persistently scheduled, or,

- therandom access response grant for the same transport block, when the PUSCH is initiated by the random
access response grant, or

- themost recent AUL activation DCI as defined in [3], when the initial PUSCH for the same transport block is
AUL PUSCH.

For the case when two transport blocks are transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator
bits or CRI bits:

Q= max[min(Q{emp, 4.m 2o=H )-anin] with

PUSCH —initial (1) pyPUSCH—initial (1) n, PUSCH—initial(2) n;PUSCH—initial(2) PUSCH
O-Mg ) Nsymb ‘Mg ) Nsymb 'ﬁoffset

4
Qtemp- c®_1 c@_1

Z Kr(l) .M PuscH —initial (2) _ N;Lrﬁm —initial (2) Z Kr(z) .M PUscH —initial (1) _ N;L#]ECH —initial (1)

r=0 r=0
where

- O isthe number of HARQ-ACK hits, rank indicator bits or CRI bits, and

- Q=0 if 0<2,Qy, =[20/Q, ] if 320<11 with Q;, = min(QL, Q2) where QX x = {1,2} isthe
modulation order of transport block "', and Q/;, =] 20, /Q, |+[20,/Q}, | if O>11 with O, =[0/2] and
0,=0-[0/2].

- M RoseRantiEa () [y — 11 2 are the scheduled bandwidths or bandwidths assigned by the most recent AUL
activation DCI as defined in [3] for PUSCH transmission in the initial sub-frame for the first and second
transport block, respectively, expressed as a number of subcarriersin [2], and

- NEHME0) % = 11,2} are the number of SC-FDMA symbols per subframe for initial PUSCH transmission
for the first and second transport block given by

N;Lr:]ﬁcru-mmaj(x) _ (Nsl;r:b _ Nggs _ NgaL:ISCH -initial (x) N;LéISCH -initial (x) ) Xx={12} , where

N2, = (NS, ~1) for Patial PUSCH Mode 2 or 3,
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- otherwise N“- =2(NLJL 1).

symb symb

- N, x={12 isequa tol

- if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial
transmission, or

- if UE transmits PUSCH and SRS in the same subframe in the same serving cell for initial transmission of
transport block "x", or

- if the PUSCH resource alocation for initial transmission of transport bock "x" even partially overlaps
with the cell-specific SRS subframe and bandwidth configuration defined in clause 5.5.3 of [2] , or

- if the subframe for initial transmission of transport block "X" in the same serving cell is a UE-specific
type-1 SRS subframe as defined in Clause 8.2 of [3], or

- if the subframe for initial transmission of transport block "X" in the same serving cell is a UE-specific
type-0 SRS subframe as defined in clause 8.2 of [3] and the UE is configured with multiple TAGs.

- Otherwise NggS,X={l2} isequal to 0.
NEUSCHNTAI0) ' =112} isequal to 1 when the UE configured for uplink transmission on aLAA SCell is

indicated to transmit the PUSCH for the first and second transport block not starting from the beginning of the
first symbol or the seventh symbol of the subframe for initial transmission, otherwiseis equal to 0.

NFUSCHNTAI0) ' — 11 2} isequal to 1 when the UE configured for uplink transmission on aLAA SCell is

indicated to transmit the PUSCH for the first and second transport block up to the second to last symbol of the
subframe for initial transmission and N, x ={1,2} isequal to 0, otherwiseiis equal to 0.

- M PUSEHANE ) 12y, €M x={1,2},and K™, x={1,2} are obtained from theinitial PDCCH or

EPDCCH for the corresponding transport block, or from the most recent AUL activation DCI as defined in [3],
when the initial PUSCH for the corresponding transport block is AUL PUSCH.

For HARQ-ACK, Qo =Q,,-Q and SIS = praRe-Ack

transport block. For UEs configured with no more than five DL cells, ,b’o':f’;;Q‘ACK shall be determined according to [3]

depending on the number of transmission codewords for the corresponding PUSCH, the duration for the corresponding
PUSCH (subslot/slot/subframe), and the beta offset indicator in SPDCCH with DCI format 7-0A/7-0B when the

duration for the corresponding PUSCH is subslot. For UEs configured with more than five DL cells, ,BO'?{;TQ‘ACK shall

be determined according to [3] depending on the number of transmission codewords for the corresponding PUSCH, the
number of HARQ-ACK feedback bits, the duration for the corresponding PUSCH (subslot/slot/subframe), and the beta
offset indicator in SPDCCH with DCI format 7-0A/7-0B when the duration for the corresponding PUSCH is subslot.

, Where Qmisthe modulation order of agiven

For rank indication or CRI, Qg =Q,, 'Q’, Qr =Qn 'Q’ and ﬁO;L;:CH = ;f:sa , whereQ,,is the modulation

order of agiven transport block, and /3, '?f'sa shall be determined according to [3] depending on the number of

O

transmission codewords for the corresponding PUSCH, the duration for the corresponding PUSCH, the beta offset
indicator in SPDCCH with DCI format 7-0A/7-0B when the duration for the corresponding PUSCH is subglot, and on
the uplink power control subframe set for the corresponding PUSCH when two uplink power control subframe sets are
configured by higher layers for the cell.

For HARQ-ACK

- Each positive acknowledgement (ACK) is encoded as abinary '1' and each negative acknowledgement (NACK)
isencoded as abinary 'O’
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If HARQ-ACK feedback consists of 1-bit of information, i.e., [05" ], it isfirst encoded according to Table
5.2.2.6-1.

ACK ACK

If HARQ-ACK feedback consists of 2-bits of information, i.e., [o ] with O e corresponding to

HARQ-ACK bit for codeword 0 and 0_L corresponding to that for codeword 1, or if HARQ-ACK feedback
consists of 2-bits of information as a result of the aggregation of HARQ-ACK bits corresponding to two DL cells
with which the UE is configured by higher layers, or if HARQ-ACK feedback consists of 2-bits of information

corresponding to two subframes for TDD, it isfirst encoded according to Table 5.2.2.6-2 where

OéACK — (OACK ACK ) mod 2.

Table 5.2.2.6-1: Encoding of 1-bit HARQ-ACK

Qm Encoded HARQ-ACK
2 [ ACK y]

4 [ ACK yXX]

6 [0g% yxxxX ]
8 [08% y x X X X X X]

Table 5.2.2.6-2: Encoding of 2-bit HARQ-ACK

Qm Encoded HARQ-ACK

) [0/CK GACK o ACK o ACK oACK ACK

4 [02°€ 0/ x x 0% 0P x x 0/ QA% x x]

5 [02%K 0AK  x x x 02K 0ACK x x x x 6ACK QAK  x x x]

8 [05 0 x x x x x x 05K 0f K x x x x x x 0" 05 x x x x x X]

If HARQ-ACK feedback consists of 3<O”“K <11 bits of information as a result of the aggregation of HARQ-
ACK bits corresponding to one or more DL cells with which the UE is configured by higher layers, i.e.,

05 0f“,...,054c _,  then acoded bit sequence G¢'™ G*™ ..., G4 is obtained by using the bit sequence
05K oK .. OQEEK _, astheinput to the channel coding block described in clause 5.2.2.6.4. In turn, the bit
sequence qOACK , qlACK , qZACK - ,qéfg( _1 isobtained by the circular repetition of the bit sequence

0o g/ ..., g so that the total bit sequence length is equal to Qack -

If HARQ-ACK feedback consists of 11< O** < 22 hits of information as a result of the aggregation of HARQ-
ACK bhits corresponding to one or more DL cells with which the UE is configured by higher layers, i.e.,

o@CK olACK OA%K , then the coded bit sequence qACK qlACK quCK qéng _1 isobtained by using the bit
sequence oACK olACK .,OQ%K 3 asthe input to the channel coding block described in clause 5.2.2.6.5.

If HARQ-ACK feedback consists of O"*>22 pits of information as a result of the aggregation of HARQ-ACK
bits corresponding to one or more DL cells with which the UE is configured by higher layers, the coded bit
sequence is denoted by g5, 4", 45 ..., ag. 1. The CRC attachment, channel coding and rate matching
of the HARQ-ACK hits are performed according to clauses 5.1.1 setting L to 8 bits, 5.1.3.1 and 5.1.4.2,
respectively. The input bit sequence to the CRC attachment operation is 05 0™ ..., 055 . The output bit

seguence of the CRC attachment operation is the input bit sequence to the channel coding operation. The output
bit sequence of the channel coding operation isthe input bit sequence to the rate matching operation.
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The"x" and"y" in Table 5.2.2.6-1 and 5.2.2.6-2 are placeholders for [2] to scramble the HARQ-ACK bitsin away that
maximizes the Euclidean distance of the modulation symbols carrying HARQ-ACK information.

For FDD or TDD HARQ-ACK multiplexing or the aggregation of more than one DL cell including at least one cell
using FDD and at least one cell using TDD when HARQ-ACK consists of one or two bits of information, the bit

sequence qé\CK ) qlACK ) q?CK qéng_l is obtained by concatenation of multiple encoded HARQ-ACK blocks where

Qack isthetotal number of coded bits for all the encoded HARQ-ACK blocks. The last concatenation of the encoded
HARQ-ACK block may be partial so that the total bit sequence length is equal to Qack -

For UEs configured by higher layers with dI-STTI-Length, if codebooksizeDeterminationSTTI-rel 15 is configured as
~SACK < sACK ~SACK

dai, the bit sequence 0, O, 1oy Ogaac 4 corresponding to PDSCH with slot/subslot duration is determined
according to the Downlink Assignment Index (DAI) asin Table 5.3.3.1.2-2 and as defined in [3]; otherwise, the bit
sequence 0," 0% ,...,05uax _, isdetermined as below.

For FDD with at least one cell configured with higher layer parameter di-STTI-Length or for the aggregation of more

than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell
configured with higher layer parameter di-STTI-Length, define the bit sequence 0“0, " ,...,505’;%5_1 corresponding
to PDSCH with slot/subslot duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells

configured with higher layer parameter dI-STTI-Length, N;';l'; as the number of cells configured with dI-STTI-Length

for the UE and BCSD " asthe number of dot(s) or subslot(s) for which the UE needs to feed back HARQ-ACK hitsin UL

dlot or subslot n for the ¢-th serving cell. For a cell using FDD and configured with dI-STTI-Length=subsl ot and ul-
STTI-Length=subdot, or for acell using FDD and configured with dI-STTI-Length=dlot and ul-STTI-Length=dlot,

BCSDL =1. For acell using FDD and configured with dI-STTI-Length=subslot and ul-STTI-Length=slot, BCSDL =3.

For acell using TDD, BCSDL =1if dot n-4 inthe cell isin aDL subframe, or slot n-4 isthe first slot in a specia
subframe with special subframe cofigurations 1/2/3/4/6/7/8/9/10 and normal downlink CP, or slot n-4 is the second sl ot
in a special subframe with special subframe cofigurations 3/4/8 and normal downlink CP, and BSD " =0 otherwise.

The bit sequence 07" 0, ,...,GOSQSKK_l is performed according to the following pseudo-code:

Set ¢ = 0—cell index: lower indices correspond to lower RRC indices of corresponding cell configured with dI-STTI-
Length

Setj = 0—HARQ-ACK bit index
whilec< N3¢
setl=0;

) DL
whilel < B;

0" = HARQ-ACK bit of this cell
j=i+1
I=1+1

end while

c=c+1

end while

For FDD with at least one cell configured with higher layer parameter dI-STTI-Length or for the aggregation of more

than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell

configured with higher layer parameter dI-STTI-Length, define the bit sequence 02" ..., Ggﬁ\%f_l
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corresponding to PDSCH with subframe duration as the result of the concatenation of HARQ-ACK bits for one or

multiple DL cells. The bit sequence 0,” 0" ,..., 5;&%5_1 is determined as below for bit sequence

G(fCK GlACK peees Ggfc’i _, and spatial bundling is performed if the HARQ-ACK is to be transmitted on subslot PUSCH
or if the HARQ-ACK isto be transmitted on slot PUSCH and spatial bundling is configured.

For UEs configured by higher layers with codebooksizeDeter mination-r13 = dai, the bit sequence
G(fCK GlACK peees Ggfc’i _, corresponding to PDSCH with subframe duration is determined according to the Downlink

Assignment Index (DAI) asin Table 5.3.3.1.2-2 and as defined in [3]. Otherwise, the bit sequence

G(fCK GlACK peees Ggfcﬁ_l is determined as below.

For FDD when the UE is not configured with EN-DC/NE-DC and higher layer parameter tdm-PatternConfig/tdm-

PatternConfigNE-DC/tdm-PatternConfig2, when HARQ ACK consists of 2 or more bits of information as a result of

the aggregation of more than one DL cell, the bit sequence 6, 6/ ..., 6% | corresponding to PDSCH with

subframe duration is the result of the concatenation of HARQ-ACK bits for the multiple DL cells according to the
following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j = 0—HARQ-ACK bhit index

Set N 2%, to the number of cells configured by higher layers for the UE
whilec < N&Qis

if transmission mode configured in cell ce {1,2,5,6,7} — 1 bit HARQ-ACK feedback for this cell

GJ.ACK = HARQ-ACK hit of this cell

j=j+1
else

if the PUSCH is with subframe or slot duration and the UE is not configured with spatial bundling on PUSCH by
higher layers

0, = HARQ-ACK bit corresponding to the first codeword of this cell

j=i+1

0, = HARQ-ACK hbit corresponding to the second codeword of this cell

j=j+1
else

C)jACK = hinary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of

this cell
j=j+1
end if
end if
c=c+1

end while
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For the aggregation of more than one DL cell including aprimary cell using FDD and at least one secondary cell using

TDD when the UE is not configured with EN-DC/NE-DC and higher layer parameter tdm-PatternConfig/tdm-

PatternConfigNE-DC/tdm-PatternConfig2, the bit sequence G(fCK GlACK yeees Ggfc'i _, istheresult of the concatenation

of HARQ-ACK bits for one or multiple DL cells. Define N Zj. as the number of cells configured by higher layers for

the UE and BCDL as the number of subframes for which the UE needs to feed back HARQ-ACK bitsin UL subframen

for the c-th serving cell. For acell using TDD, the subframes are determined by the DL-reference UL/DL configuration
if the UE is configured with higher layer parameter eimta-HARQ-ReferenceConfig, and determined by the UL/DL

configuration otherwise. For acell using TDD, BCDL =1 if subframe n-4 in the cell, or subframe n-3in the cell if

higher layer parameter shortProcessingTime is configured for the cell, isa DL subframe or a special subframe with
special subframe configurations 1/2/3/4/6/7/8/9/10 and normal downlink CP or a specia subframe with special

subframe configurations 1/2/3/5/6/7 and extended downlink CP, and B =0 otherwise. For acell using FDD,
B> =1.

The bit sequence G, 6, ..., 6%, is performed according to the following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j = 0—HARQ-ACK bhit index

. DL
whilec < Ngjs

DL _
if B~ =1
if transmission mode configured in cell ce {1,2,5,6,7} — 1 bit HARQ-ACK feedback for this cell

0, = HARQ-ACK bit of this cell

j=j+1
else

if the PUSCH is with subframe or slot duration and the UE is not configured with spatial bundling on
PUSCH by higher layers

0, = HARQ-ACK bit corresponding to the first codeword of this cell

j=j+1
~ ACK

0;

= HARQ-ACK bit corresponding to the second codeword of this cell
j=j+1
else

oA

[ = binary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of

this cell
j=j+1
end if
end if
end if

c=c+1
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end while

For the cases with TDD primary cell or EN-DC/NE-DC with FDD primary cell and higher layer parameter tdnm-
Patter nConfig/tdm-Patter nConfigNE-DC/tdm-PatternConfig2 configured, when HARQ-ACK is for the aggregation of

one or more DL cells and the UE is configured with PUCCH format 3, PUCCH format 4 or PUCCH format 5 [3], the

bit sequence 6, 6, ..., Ggfc'i , istheresult of the concatenation of HARQ-ACK bits for the one or more DL

cells configured by higher layers and the multiple subframes as defined in [3].
Define N s asthe number of cells configured by higher layers for the UE and BCDL as the number of subframes for
which the UE needs to feed back HARQ-ACK bits as defined in Clause 7.3 of [3].

The number of HARQ-ACK bits for the UE to convey if it is configured with PUCCH format 3, PUCCH format 4 or
PUCCH format 5 is computed as follows:

Set k = 0 — counter of HARQ-ACK bits
Set c=0— cell index: lower indices correspond to lower RRC indices of corresponding cell
whilec < N2

set1=0;

whilel < B>

if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this cell
k=k+1
else
k=k+2
end if
[=1+1
end while
c=c+1
end while

When PUCCH format 3 is configured, if k <20 when TDD isused in all the configured serving cell(s) of the UE, or if k
<21 when FDD isused in at least one of the configured serving cellswith TDD primary cell, or if k < 21 when the UE
is configured with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
PatternConfigNE-DC/tdm-PatternConfig2; or when PUCCH format 4 or PUCCH format 5 is configured and when the
UE is not configured with spatial bundling on PUSCH by higher layers, the multiplexing of HARQ-ACK bhitsis
performed according to the following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Setj = 0— HARQ-ACK bit index
whilec < N&is

setl =0;

) DL
whilel < B;

if transmission mode configuredin cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this cell

ACK __ ~ACK
j - 0c,I

] HARQ-ACK bit of this cell as defined in Clause 7.3 of [3]
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j=j+1
else
[6,°,0/5 1 =[0f5",051] HARQ-ACK bits of this cell as defined in Clause 7.3 of [3]
j=j+2
end if
[=1+1
end while
c=c+1

end while

When PUCCH format 3 is configured, if k> 20 when TDD isused in all the configured serving cell(s) of the UE, or if
k> 21 when FDD isused in at least one of the configured serving cells with TDD primary cell, or if k > 21 when the
UE is configured with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
PatternConfigNE-DC/tdm-PatternConfig2, spatial bundling is applied to al subframesin all cells; or when PUCCH
format 4 or PUCCH format 5 is configured and when the UE is configured with spatial bundling on PUSCH by higher
layers; or when the PUSCH is subslot duration, the multiplexing of HARQ-ACK bitsis performed according to the
following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Setj = 0— HARQ-ACK bit index
whilec < N&is

set1=0;

whilel < B>

if transmission mode configured in cell ce {1,2,5,6,7} — 1 bit HARQ-ACK feedback for this cell

0/ = 0[™ HARQ-ACK bit of this cell as defined in Clause 7.3 of [3]

j=j+1
else

GJ-ACK = ACK binary AND operation of the HARQ-ACK bits corresponding to the first and second

codewords of this cell asdefined in Clause 7.3 of [3]
j=j+1
end if
[=1+1
end while
c=c+1
end while

For FDD with at least one cell configured with higher layer parameter dI-STTI-Length or for the aggregation of more
than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell

configured with higher layer parameter di-STTI-Length, bit sequence 67 6/ ,..., 6" _ isobtained by

OACK _1
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concatenation of the bit sequence 03" G ,...,505’;%'2 ,and 0, 0" ,..., 5;&%5_ |» Where 0" = 0¥ 4 0"

in the cases defined in clause 7.3 of [3]. In all other cases, the sequence of bits 6, 6" ..., 6]%%  isgivenby

oo ,...,GS?A%'K(_l. For the cases with TDD primary cell with at least one cell configured with higher layer

parameter dl-STTI-Length, the bit sequence 6, 6, ..., 6]k | isasdefinedin[3].

ACK ACK ACK

For o"* <11 or o"* > 22, the bit sequence 05" of“" ..., 0036 _, isobtained by setting qACK :qACK_

For 11<0** <22, the hit sequence 0§'™* of*™ ,--.,OQ%K _, isobtained by setting o/ =6"* ifiisevenand

ACK _ ~ACK ig::
CTOACK/z}(i-l)/z =0 if i isodd.

For the cases with TDD primary cell when HARQ-ACK is for the aggregation of two DL cells and the UE is configured

with PUCCH format 1b with channel selection, the bit sequence oy of*" ..., OQ%K _, isobtained as described in

clause 7.3 of [3].

For TDD HARQ-ACK bundling, abit sequence Gy ™, &, 0, ,..., G4, is obtained by concatenation of

multiple encoded HARQ-ACK blocks where Qack is the total number of coded bits for all the encoded HARQ-ACK
blocks. The last concatenation of the encoded HARQ-ACK block may be partial so that the total bit sequence lengthis

equal toQacxk . A scrambling sequence [W§CK Wy K K ek ] is then selected from Table 5.2.2.6-A with index

i = (Nyyngeq —1)M0d4, where N, o is determined as described in clause 7.3 of [3]. The bit sequence

90 o™, a2 ..., a4, 1 isthen generated by setting m =1 if HARQ-ACK consists of 1-bitand m= 3 if

HARQ-ACK consists of 2-bits and then scrambling G, ", 6", G, ,..., Gy ; asfollows

Seti,ktoO
while i < Qack

ACK = y 1/ place-holder repetition bit

it G
6" = (@5 +w(yJmod 2
k =(k+2)mod4m

else

it " = X // aplace-holder bit

ACK ~ ACK

g =q
else  // coded bit
/> = (G + ws Jmod 2
k = (k+2)mod4m
end if
i=i+1

end while
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Table 5.2.2.6-A: Scrambling sequence selection for TDD HARQ-ACK bundling

i lWéACK\MACKW;CKWgACKJ
1111]
[1010]
[1100]
[100 1]

WIN|F|O

When HARQ-ACK information is to be multiplexed with UL-SCH at a given PUSCH, the HARQ-ACK information is
multiplexed in all layers of all transport blocks of that PUSCH, For a given transport block, the vector sequence output

of the channel coding for HARQ-ACK information is denoted by qc’jCK , qlACK qQA,CK
- - —Qhack -

i =0,...,Qxcx —1 are column vectors of length (Q,,,- N, ) and where Qxox = Qack / Qy i Obtained as follows:

|+ Where q"™,

Seti,ktoO

while i < Qack

g? K =[gf ---Qiﬁ%:(n-l] -- temporary row vector
%
a7 =147 -G, 1" -- replicating the row vector G*“ N, times and transposing into a column vector
i=1+Qn
k=k+1
end while

where N, isthe number of layers onto which the UL-SCH transport block is mapped.

For rank indication (RI) (RI only, joint report of Rl and i1, joint report of CRI and RI, joint report of CRI, Rl and i1,
joint report of CRI, RI, and PTI, joint report of Rl and i1,p-2, and joint report of Rl and PTI) or CRI

- The corresponding bit widths for CRI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2A,
5.2.2.6.1-2C, 5.2.2.6.1-2G, 5.2.2.6.2-3A, 5.2.2.6.2-3C, 5.2.2.6.2-3G, 5.2.2.6.3-3A, 5.2.2.6.3-3C, 5.2.2.6.3-3G,
5.2.3.3.1-3E, 5.2.3.3.1-3H, 5.2.3.3.2-4E, and 5.2.3.3.2-4H.

- The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2,
5.2.2.6.1-2B, 5.2.2.6.1-2D, 5.2.2.6.1-2E, 5.2.2.6.1-2F, 5.2.2.6.2-3, 5.2.2.6.2-3B, 5.2.2.6.2-3D, 5.2.2.6.2-3E,
5.2.2.6.2-3F, 5.2.2.6.3-3, 5.2.2.6.3-3B, 5.2.2.6.3-3D, 5.2.2.6.3-3E, 5.2.2.6.3-3F, 5.2.3.3.1-3, 5.2.3.3.1-3A,
5.2.3.3.1-3B, 5.2.3.3.1-3B-1, 5.2.3.3.1-3C, 5.2.3.3.1-3D, 5.2.3.3.1-3F, 5.2.3.3.1-3G, 5.2.3.3.1-3I, 5.2.3.3.1-3],
5.2.3.3.1-5,5.2.3.3.2-4, 5.2.3.3.2-4A, 5.2.3.3.2-4B, 5.2.3.3.2-4C, 5.2.3.3.2-4D, 5.2.3.3.2-4F, 5.2.3.3.2-4G and
5.2.3.3.2-41 which are determined assuming the maximum number of layers as follows:;

- If the maxLayersMIMO-r10 is configured for the DL cell, the maximum number of layers for subframe
operation is determined according to maxLayersMIMO-r10 for the DL cell.

- If the UE isconfigured with ShortTTI and if the higher layer parameter maxLayersMIMO-sTTI-r15is
configured for the DL cell, the maximum number of layers for dot/subslot operation is determined according
to maxLayersMIMO-sTTI-r15 for the DL cell.

- Elsg

- If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10field is
included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the
minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink
MIMO capabilities for the same band in the corresponding band combination.

- If the UE is configured with transmission mode 9, and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K>1, and Rl and CRI are transmitted in the same reporting instance, and
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the supportedMIMO-CapabilityDL-r10 field isincluded in the UE-EUTRA-Capability, the maximum
number of layersis determined according to the minimum of the maximum of number of antenna port of
the configured CSI-RS resources and the maximum of the reported UE downlink MIMO capabilities for
the same band in the corresponding band combination.

- If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not
included in the UE-EUTRA-Capability, the maximum number of layersis determined according to the
minimum of the configured number of CSI-RS ports and ue-Category (without suffix).

- If the UE is configured with transmission mode 9, and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K>1, and Rl and CRI are transmitted in the same reporting instance, and
the supportedMIMO-CapabilityDL-r 10 field is not included in the UE-EUTRA-Capability, the maximum
number of layersis determined according to the minimum of the maximum of number of antenna port of
the configured CSI-RS resources and ue-Category (without suffix).

- If the UE is configured with transmission mode 9, and higher layer parameter semiOpenLoop, and the
supportedMIMO-CapabilityDL-r10 field isincluded in the UE-EUTRA-Capability, the maximum number
of layersis determined according to the minimum of 2 and the maximum of the reported UE downlink
MIMO capabilities for the same band in the corresponding band combination.

- If the UE is configured with transmission mode 9, and higher layer parameter semiOpenLoop, and the
supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum
number of layersis determined according to the minimum of 2 and ue-Category (without suffix).

- If the UE is configured with transmission mode 9, and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K>1 with activatedResources>1, and Rl and CRI are transmitted in the
same reporting instance, and the supportedMIMO-CapabilityDL-r10 field isincluded in the UE-EUTRA-
Capability, the maximum number of layersis determined according to the minimum of the maximum of
number of antenna ports of the activated CSI-RS resources and the maximum of the reported UE
downlink MIMO capabilities for the same band in the corresponding band combination.

- If the UE is configured with transmission mode 9, and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K>1 with activatedResources>1, and Rl and CRI are transmitted in the
same reporting instance, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-
EUTRA-Capability, the maximum number of layersis determined according to the minimum of the
maximum of number of antenna ports of the activated CSI-RS resources and ue-Category (without
suffix).

- If the UE is configured with transmission mode 9, and higher layer parameter eMIMO-Type, and eMIMO-
Typeis set to 'CLASS B' with activatedResources=1 or number ActivatedAperiodicCS-RS-Resources>0,
and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum
number of layersis determined according to the minimum of the number of antenna port of the activated
or selected CSI-RS resource and the maximum of the reported UE downlink MIMO capabilities for the
same band in the corresponding band combination.

- If the UE is configured with transmission mode 9, and higher layer parameter eMIMO-Type, and eMIMO-
Typeis set to 'CLASS B' with activatedResources=1 or number ActivatedAperiodicCS -RS-Resour ces>0,
and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the
maximum number of layersis determined according to the minimum of the number of antenna ports of
the activated or selected CSI-RS resource and ue-Category (without suffix).

- If the UE is configured with transmission mode 9 and higher layer parameter eMIMO-Type and eMIMO-
Type2, and the supportedMIMO-CapabilityDL-r10 field isincluded in the UE-EUTRA-Capability, the
maximum number of layers is determined according to the minimum of the configured number of CSI-RS
ports of eMIMO-Type2 and the maximum of the reported UE downlink MIMO capabilities for the same
band in the corresponding band combination.

- If the UE is configured with transmission mode 9 and higher layer parameter eMIMO-Type and eMIMO-
Type2, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the
maximum number of layersis determined according to the minimum of the configured number of CSI-RS
ports of eMIMO-Type2 and ue-Category (without suffix).

- If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is
included in the UE-EUTRA-Capability, the maximum number of layers for each CSI processis
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determined according to the minimum of the configured number of CSI-RS ports for that CSI process and
the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding
band combination.

- If the UE is configured with transmission mode 10, and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to '"CLASS B' with K>1, and Rl and CRI are transmitted in the same reporting
instance, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the
maximum number of layers for each CSI process is determined according to the minimum of the
maximum of number of antenna port of the configured CSI-RS resources in that CSI process and the
maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band
combination.

- If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is
not included in the UE-EUTRA-Capability, the maximum number of layers for each CS| processis
determined according to the minimum of the configured number of CSI-RS ports for that CSI process and
ue-Category (without suffix).

- If the UE is configured with transmission mode 10, and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B’ with K>1, and Rl and CRI are transmitted in the same reporting
instance, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability,
the maximum number of layers for each CSI processis determined according to the minimum of the
maximum of number of antenna port of the configured CSI-RS resourcesin that CSI process and ue-
Category (without suffix).

- If the UE is configured with transmission mode 10, and higher layer parameter semiOpenLoop, and the
supportedMIMO-CapabilityDL-r10 field isincluded in the UE-EUTRA-Capability, the maximum number
of layers for each CSl processis determined according to the minimum of 2 and the maximum of the
reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

- If the UE is configured with transmission mode 10, and higher layer parameter semiOpenLoop, and the
supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum
number of layers for each CSI processis determined according to the minimum of 2 and ue-Category
(without suffix).

- If the UE is configured with transmission mode 10, and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K>1 with activatedResources>1, and Rl and CRI are transmitted
in the same reporting instance, and the supportedMIMO-CapabilityDL-r10 field isincluded in the UE-
EUTRA-Capability, the maximum number of layers for each CSI processis determined according to the
minimum of the maximum of number of antenna ports of the activated CSI-RS resourcesin that CSI
process and the maximum of the reported UE downlink MIMO capabilities for the same band in the
corresponding band combination.

- If the UE is configured with transmission mode 10, and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K>1 with activatedResources>1, and Rl and CRI are transmitted
in the same reporting instance, and the supportedMIMO-CapabilityDL-r10 field is not included in the
UE-EUTRA-Capability, the maximum number of layers for each CSI processis determined according to
the minimum of the maximum of number of antenna port of the activated CSI-RS resourcesin that CSl
process and ue-Category (without suffix).

- If the UE is configured with transmission mode 10, and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with activatedResources=1 or number ActivatedAperiodicCS-RS
Resources>0, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability,
the maximum number of layers for each CSI processis determined according to the minimum of the
number of antenna ports of the activated or selected CSI-RS resource in that CSl process and the
maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band
combination.

- If the UE is configured with transmission mode 10, and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B’ with activatedResources=1 or number ActivatedAperiodicCS-RS
Resources>0, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-
Capability, the maximum number of layers for each CSI process is determined according to the minimum
of the number of antenna port of the activated or selected CSI-RS resource in that CS| process and ue-
Category (without suffix).
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- If the UE is configured with transmission mode 10 and higher layer parameter eMIMO-Type and eMIMO-
Type2, and the supportedMIMO-CapabilityDL-r10 field isincluded in the UE-EUTRA-Capability, the
maximum number of layers for each CSI process is determined according to the minimum of the
configured number of CSI-RS ports of eMIMO-Type2 for that CSl process and the maximum of the
reported UE downlink MIMO capabilities for the same band in the corresponding band combination.

- If the UE is configured with transmission mode 10 and higher layer parameter eMIMO-Type and eMIMO-
Type2, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the
maximum number of layers for each CSI process is determined according to the minimum of the
configured number of CSI-RS ports of eMIMO-Type2 for that CSl process and ue-Category (without

suffix)

- Otherwise the maximum number of layersis determined according to the minimum of the number of
PBCH antenna ports and ue-Category (without suffix).

- If RI feedback consists of 1-hit of information, i.e., [05I ], itisfirst encoded according to Table 5.2.2.6-3. The

[05I ] to RI mapping is given by Table 5.2.2.6-5.

- If RI feedback consists of 2-bits of information, i.e., [o(?' olR'] with O(? ' corresponding to MSB of 2-bit input

and O corresponding to LSB, it isfirst encoded according to Table 5.2.2.6-4 where of = (0f +0R )mod 2.

The [o(?' olR' ] to RI mapping is given by Table 5.2.2.6-6A if the UE is configured with higher layer parameter
feCoMP-CS-Enabled, otherwise given by Table 5.2.2.6-6.

Table 5.2.2.6-3: Encoding of 1-bit RI

Qm Encoded RI

2 [o5' V]

4 [og yxX]

6 [0 yxxxx ]

8 [0f Yy X X X X X X]

Table 5.2.2.6-4: Encoding of 2-bit RI

Qm

Encoded RI

R R R R R R
[og 01" 02" o 07 03]

[052I olR' X X 05' o(Ff' xxolRI 05' X X]

[05zl olR' XXX X 05' o(Ff' XXX X olR' 05' XXX X]

[of off x x xxxx o of x xxxxx of 0f X X X X X X]

Table 5.2.2.6-5: OORI to RI mapping

RI

0, RI
0 1
1 2
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Table 5.2.2.6-6: OORI , OlRI to RI mapping

AIWIN|F

Table 5.2.2.6-6A: 0 , O to RI mapping

o, o RI (CRI =0 or 1) {RIO, RI1} (CRI = 2)
0,0 1 1,1}
0,1 2 (1,2}
1,0 3 2,1}
1,1 4 {2,2}

Table 5.2.2.6-7: of , of, of to Rl mapping

P,

R R R
O » 0, 0

i =l=ll=]l=]
==l =]l
Rlo|r|o|r|o|r|o

XN |W|IN|F-

Table 5.2.2.6-8: off , of, 0,0 to RI mapping

o, of, of ,0f RI (CRI =0 or 1) {RIO, RI1} (CRI = 2)
0,0,0,0 1 {1,1}
0,0,01 2 {1,2}
0,0,1,0 3 {2,1}
0,0,1,1 4 {2,2}
0,1,0,0 5 {2,3}
0,1,0,1 6 {3,2}
0,1,1,0 7 {3,3}
0,1,1,1 8 {3,4
1,0,0,0 reserved {4,3}
1,0,0,1 reserved {4,4}
1,0,1,0 reserved reserved
1,0,1,1 reserved reserved
1,1,0,0 reserved reserved
1,1,0,1 reserved reserved
1,1,1,0 reserved reserved
1,1,1,1 reserved reserved

- If RI feedback for agiven DL cell consists of 3-bits of information, i.e., [of! of of ] with Of' corresponding

to MSB of 3-bit input and o' corresponding to LSB. The [of o] 0% ] to Rl mapping isgiven by Table
5.2.2.6-7.
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- If RI feedback for agiven DL cell consists of 4-bits of information when the UE is configured with higher layer
parameter feCoMP-CSl-Enabled, i.e., [OgQI OlRI 02R ' 03R'] with Og{ | corresponding to MSB of 4-bit input and

0 corresponding to LSB, the [0}’ O 05 0f'] to RI mapping is given by Table 5.2.2.6-8.

- If RI feedback consists of 3< R <11 bitsof information, i.e., [00 01 - ], then a coded bit sequence

oR' =]
[G¢ 0, ..., Gar ] isobtained by using the bit sequence [00 01 - ] astheinput to the channel coding

block described in clause 5.2.2.6.4.

oR' 1

- If RI feedback consistsof 11 < QR < 22 bits of information as a result of the aggregation of RI bits
corresponding to multiple DL cells or multiple CSl processes, i.e., [00 01 ORI ], then the coded bit

sequence qg' ol g qS'RI _, isobtained by using the bit sequence [0} of ] astheinput to the

oR' =]
channel coding block described in clause 5.2.2.6.5.

- If Rl feedback consists of QR > 22 bhits of information as a result of the aggregation of RI bits corresponding to

multiple DL cells or multiple CSI processes, i.e., [0f o} ,.. ], then the coded bit sequence is denoted by

oR' -1
q¢ G 2G5 s OQy -1 - The CRC attachment, channel coding and rate matching of the HARQ-ACK bits are
performed according to clauses 5.1.1 setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence
to the CRC attachment operationis [0g' Of' ,...,00k 1. The output bit sequence of the CRC attachment
operation is the input bit sequence to the channel coding operation. The output bit sequence of the channel
coding operation is the input bit sequence to the rate matching operation.

- A UE capable of supporting only up to 5 serving cellsis not expected to support CRI/RI payload larger than 22
bits.

The"x" and"y" in Table 5.2.2.6-3 and 5.2.2.6-4 are placeholders for [2] to scramble the Rl bitsin away that maximizes
the Euclidean distance of the modulation symbols carrying rank information.

For the case where RI feedback for more than one DL cell is to be reported, the RI report for each DL cell is
concatenated prior to coding in increasing order of cell index.

For the case where RI feedback for more than one CSl processisto be reported, the RI reports are concatenated prior to
coding first inincreasing order of CSI processindex for each DL cell and then in increasing order of cell index.

For the case where RI feedback consists of one or two bits of information the bit sequence QO Q1 ' q2 e qu 4!
obtained by concatenation of multiple encoded RI blocks where Qg isthe total number of coded bits for all the
encoded RI blocks. The last concatenation of the encoded RI block may be partial so that the total bit sequence lengthiis
equal t0Qy, .

For the case where RI feedback consists of 3< QR <11bits of information, the bit sequence q§' , qu' , qZR' qS'RI 4 is

obtained by the circular repetition of the bit sequence q 51 - ,q31' so that the total bit sequence length is equal to

Qg -

For the case where CRI feedback is to be reported, the same procedures for Rl are applied for CRI. When rank
information isto be multiplexed with UL-SCH at a given PUSCH, the rank information is multiplexed in all layers of
all transport blocks of that PUSCH. For a given transport block, the vector sequence output of the channel coding for

rank information is denoted by q(F;' ,qu' qg' . Where g7, i=0,.,Qn —1 are column vectors of length
9 % g - q

(Qn- N ) and where QR = Qg / Qn,. The vector sequence is obtained as follows:
Seti,j, ktoO

while i < QR|
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9.? =g ---QiFi'Qm_ll -- temporary row vector

N

—_———
95' = [gl'f' QE' ]" -- replicating the row vector § E' N, times and transposing into a column vector

i=i+Qn
k=k+1
end while

where N, isthe number of layers onto which the UL-SCH transport block is mapped.

The same processing procedures for Rl and RI multiplexing with UL-SCH at a given PUSCH are applied for CRI, using
CRI instead of RI in the equations.

For channel quality control information (CQI and/or PMI1 denoted as CQI/PMI);

When the UE transmits channel quality control information bits, it shall determine the number of modulation coded
symbols per layer Q' for channel quality information as

. PUSCH —initial (x) PUSCH—initial (x) = 2PUSCH X
Q =min (O+L)- Mg Ngmo offset ] PUSCH | \[PUSCH _ %
- c1 1Wlse om0

m

SK®

r=0
where

O isthe number of CQI/PMI bits, and

0 O=<1u

- L isthe number of CRC bitsgivenby | = o
8 otherwise

- Qg =QV - Qand Sy = P - Where B2, shall be determined according to [3] depending on the

number of transmission codewords for the corresponding PUSCH, the duration of the corresponding PUSCH,
and on the uplink power control subframe set for the corresponding PUSCH when two uplink power control
subframe sets are configured by higher layers for the cell.

- If neither RI nor CRI is not transmitted then Q%Y = 0.

The variable"x" in K represents the transport block index corresponding to the highest Iwcs value indicated by the
initial UL grant. In case the two transport blocks have the same Ivcs value in the corresponding initial UL grant, "x =1",
which corresponds to the first transport block. M 2051200 “CO) anq K ™ are obtained from the initial PDCCH

or EPDCCH or MPDCCH or SPDCCH for the same transport block. If thereis no initial PDCCH or EPDCCH with
DCI format 0/0A/0B/4A/4B or MPDCCH with DCI format 6-0A/6-0B or SPDCCH with DCI format 7-0A/7-0B for the

same transport block, M 2S00 "0 ang K ™ shall be determined from:

- the most recent semi-persistent scheduling assignment PDCCH or EPDCCH or MPDCCH or SPDCCH, when
theinitial PUSCH for the same transport block is semi-persistently scheduled, or,

- therandom access response grant for the same transport block, when the PUSCH is initiated by the random
access response grant, or

- themost recent AUL activation DCI as defined in [3], when the initial PUSCH for the same transport block is
AUL PUSCH.
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N;L;bSCH nitia () s the number of SC-FDMA symbols per subframe/slot/subslot for initial PUSCH transmission for the

same transport block.

For UL-SCH datainformation G = N (N;%?H M2 QL — Qg ~QY), where

N {X) is the number of layers the corresponding UL-SCH transport block is mapped onto, and

- M2USH s the scheduled bandwidth for PUSCH transmission in the current subframe/slot/subslot for the
transport block, and

- N;‘fn%CH is the number of SC-FDMA symbolsin the current PUSCH transmission subframe/slot/subslot given

PUSCH _ (NjuL _ NJPUSCH _ pJPUSCH
by Nwmb - ( Nwmb NSRS Nstart Nend ) » Where

N-Si;b = (N;anb —1) for PUSCH with slot duration, or for Partial PUSCH Mode 2 or 3, or

N:ﬂ';]b = Ngra® = Npyrs for PUSCH with subslot duration,

Nema”" isthe number of SC-FDMA symbols of the subslot as defined in clause 4.1 of [2],

Npwrs isthe number of SC-FDMA symbols for DMRS of the subslot as defined in clause 5.5.2.1.2 of
(2]

- otherwise NUt, = 2(N2t, —1).

- Ngs isequal to 1 for non-BL/CE UEs and BL/CE UEsin CEModeA

- if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for the
current subframe/slot/subslot, or

- if UE transmits PUSCH and SRS in the same subframe/dlot/subsl ot for the current subframe in the same
serving cell, or

- if the PUSCH resource allocation for the current subframe even partialy overlaps with the cell-specific
SRS subframe and bandwidth configuration defined in clause 5.5.3 of [2], and for PUSCH with
slot/subslot duration if the current dot/subslot isthe last dlot/subslot in a subframe, or

- if the current subframe/slot/subslot in the same serving cell is a UE-specific type-1 SRS subframe as
defined in Clause 8.2 of [3], and for PUSCH with slot/subslot duration if the current slot/subslot isthe last
slot/subslot in a subframe, or

- if the current subframe/dot/subslot in the same serving cell is a UE-specific type-0 SRS subframe as
defined in clause 8.2 of [3] and the UE is configured with multiple TAGs, and for PUSCH with
slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe.

- Otherwise N isequal toO.

NST;J?C His equal to 1 when the UE configured for uplink transmission on aLAA SCell isindicated to transmit

the PUSCH not starting from the beginning of the first symbol or the seventh symbol of the current subframe,
otherwise isequal to 0.

- N;L;SCH isequal to 1 when the UE configured for uplink transmission on aLAA SCell isindicated to transmit

the PUSCH up to the second to last symbol of the current subframe and NSRS isequal to O, otherwise is equal to
0.
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In case of CQI/PMI report for more than one DL cell, 0, 0;,0,,...,05_; iStheresult of concatenating the CQI/PMI

report for each DL cell inincreasing order of cell index. For the case where CQI/PMI feedback for more than one CSI
processis to be reported, 0y, 0;,0,,...,04_; iStheresult of concatenating the CQI/PMI reports in increasing order of
CSl processindex for each DL cell and then in increasing order of cell index.

- If the payload size isless than or equal to 11 bits, the channel coding of the channel quality information is
performed according to clause 5.2.2.6.4 with input sequence 0gy, 0, 0,,...,00_; -

- For payload sizes greater than 11 bits, the CRC attachment, channel coding and rate matching of the channel
quality information is performed according to clauses 5.1.1, 5.1.3.1 and 5.1.4.2, respectively. The input bit
sequence to the CRC attachment operation is 0y, 04, 05,...,0g_; - The output bit sequence of the CRC attachment

operation isthe input bit sequence to the channel coding operation. The output bit sequence of the channel
coding operation is the input bit sequence to the rate matching operation.

The output sequence for the channel coding of channel quality information is denoted by Qg 0y, 02,03, AN, Qg oL
where N, isthe number of layers the corresponding UL-SCH transport block is mapped onto.

5.2.2.6.1 Channel quality information formats for wideband CQI reports

If the parameter CQI-ReportModeAperiodic is configured to the value of rm12 by higher layers[6], the fields and the
corresponding bit widths for channel quality information and rank indication feedback are described as below.

Table5.2.2.6.1-1, Table 5.2.2.6.1-1A and Table 5.2.2.6.1-1B show the fields and the corresponding bit widths for the
channel quality information feedback for wideband reports for PDSCH transmissions associated with transmission
mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured
with PMI/RI reporting with 2/4/8 antenna ports except with advancedCodebookEnabled=TRUE, transmission mode 10
configured with PMI/RI reporting with 2/4/8 antenna ports except with advancedCodebookEnabled=TRUE,
transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-
Type, eMIMO-Typeis set to 'CLASS B' for a CSl process with K>1 except with feCoMP-CS -Enabled=true, and K=1
except with alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8
antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE. The number of configured CSI-RS
resourcesin a CSl process K isdefined in [3] and alternativeCodebookEnabledCLASSB_K1 is configured by higher
layers[6].

Table5.2.2.6.1-1-1 and Table 5.2.2.6.1-1A-1 show the fields and the corresponding bit widths for the channel quality
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 10 configured
with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with 2/4/8
antenna ports with K>1 and higher layer parameter feCoMP-CS -Enabled=true except with

alter nativeCodeBookEnabledFor4TX-r12=TRUE. The number of configured CSI-RS resourcesin a CS| processK is
defined in [3].

Table5.2.2.6.1-1B-1 and Table 5.2.2.6.1-1B-2 show the fields and the corresponding bit widths for the channel quality
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled=TRUE.

Table 5.2.2.6.1-1B-3 shows the fields and the corresponding bit widths for the channel quality information feedback for
wideband reports for PDSCH transmissions associated with transmission mode 10 configured with PMI/RI reporting
and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 4 antenna ports with K>1, and
higher layer parameter feCoMP-CS -Enabled=true with alternativeCodeBookEnabledFor4TX-r12=TRUE. The number
of configured CSI-RSresourcesin a CSl processK isdefined in [3].For Table 5.2.2.6.1-1-1, Table 5.2.2.6.1-1A-1 and
Table 5.2.2.6.1-1B-3, in the case of CRI=2, the rank value corresponds to RIO for codeword 0 and RI 1 for codeword 1.

Table5.2.2.6.1-1C and Table 5.2.2.6.1-1D show the fields and the corresponding bit widths for the channel quality
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter eMIMO-Type,
and eMIMO-Typeis set to 'CLASS A" except with advancedCodebookEnabled=TRUE.

Table5.2.2.6.1-1D-1 and Table 5.2.2.6.1-1D-2 show the fields and corresponding bit widths for the channel quality
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10
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configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' and
advancedCodebookEnabled=TRUE.

Table 5.2.2.6.1-1E shows the fields and corresponding bit widths for the channel quality information feedback for
wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting
with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K=1 and
higher layer parameter alter nativeCodebookEnabledCLASSB_K1=TRUE configured, and transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports and higher layer parameter alternativeCodebookEnabledCLASSB K1=TRUE.

For Table 5.2.2.6.1-1, Table 5.2.2.6.1-1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1A-1, Table 5.2.2.6.1-1B, Table
5.2.26.1-1B-1, Table 5.2.2.6.1-1B-2, Table 5.2.2.6.1-1B-3, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-D, Table 5.2.2.6.1-1D-
1, Table 5.2.2.6.1-1D-2 and Table 5.2.2.6.1-1E, N isdefined in clause 7.2 of [3]. For Table 5.2.2.6.1-1B-1, Table
5.2.2.6.1-1B-2, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-D, Table 5.2.2.6.1-1D-1 and Table 5.2.2.6.1-1D-2, the codebook

configuration ( N;,N,,O, OZ) isdefined in [3], and CodebookConfig is configured by higher layers[6]. The

o, O
parameters (S,, S, ) inrank 3 and 4 are defined as (S,, S, ) = (1, 1) for CodebookConfig=1, (S}, S, ) = (?1 ,72}

o) @)
for CodebookConfig=2, (S,,S, )= [Ol , 72} for CodebookConfig=3, (S, S, )= (Ol ’ sz for

CodebookConfig=4. The parameters (S, S, ) inrank 5to 8 are defined as (S, S, )= (1, 1) for CodebookConfig=1,
O O
(Sl, S, ) = (71 ,sz for CodebookConfig=2/3/4. The parameters (L, L, ) are defined as L, = min{4, N, } and

L,=2for N,>N,and N, 21, L, =2 and L, = min{4,N, } for N, < N, and N, #1, and
L, =min{8,N,} and L, =1 for N, =1.

Table 5.2.2.6.1-1: Fields for channel quality information feedback for wideband CQI and subband PMI
reports (transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI
reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9
configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, and
transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 2/4 antenna ports with K>1 except with feCoMP-CSI-
Enabled=true, and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank =1 | Rank > 1
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 0 4
Precoding matrix indicator 2N N 4N 4N
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Table 5.2.2.6.1-1-1: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 10 configured with PMI/RI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4 antenna ports with K>1 and higher layer
parameter feCoMP-CSI-Enabled=true except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width for CRI=0 or 1
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank > 1
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 0 4
Precoding matrix indicator 2N N AN 4N
Bit width for CRI=2
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank >1
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Precoding matrix indicator codeword 0O 2N N 4N 4N
Precoding matrix indicator codeword 1 2N N 4N 4N

Table 5.2.2.6.1-1A: Fields for channel quality information feedback for wideband CQIl and subband
PMI reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports except with
advancedCodebookEnabled=TRUE, transmission mode 10 configured with PMI/RI reporting with 8
antenna ports except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured
with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B’
with 8 antenna ports with K>1 except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Field Bit width
Rank =1 Rank =2 Rank =3 Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
Wideband first PMI il 4 4 2 2
Subband second PMI i2 4N 4N 4N 3N
Field Bit width
Rank =5 Rank =6 Rank =7 Rank =8
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI il 2 2 2 0
Subband second PMI i2 0 0 0 0

Table 5.2.2.6.1-1A-1: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 10 configured with PMI/RI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 8 antenna ports with K>1 and higher layer

parameter feCoMP-CSI-Enabled=true)

Bit width for CRI=0 or 1
Rank=1 | Rank=2 | Rank =3 | Rank =4

Field
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Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4

Wideband first PMI i1 4 4 2 2
Subband second PMI i2 4N 4N 4N 3N
Field Bit width for CRI=0 or 1
Rank =5 | Rank=6 | Rank=7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1 2 2 2 0
Subband second PMI i2 0 0 0 0
Field Bit width for CRI=2
Rank=1 | Rank=2 | Rank=3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1 codeword O 4 4 2 2
Subband second PMI i2 codeword 0 4N 4N 4N 3N
Wideband first PMI i1 codeword 1 4 4 2 2
Subband second PMI i2 codeword 1 4N AN 4N 3N

Table 5.2.2.6.1-1B: Fields for channel quality information feedback for wideband CQIl and subband
PMI reports with 4 antenna ports (transmission mode 8, transmission mode 9 and transmission mode
10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-
r12=TRUE, transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 4 antenna ports with K>1 except with feCoMP-
CSl-Enabled=true, and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE, with

alternativeCodeBookEnabledFor4TX-r12=TRUE)

. Bit width
Field
Rank =1 Rank =2 Rank =3 Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
Wideband first PMI i1 4 4 0 0
Subband second PMI i2 4N 4N 4N 4N

Table 5.2.2.6.1-1B-1: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports and

higher layer parameter advancedCodebookEnabled=TRUE)

Field

Bit width

Rank =1

Rank =2

Rank

=3

Rank =4

Wideband CQI codeword 0

4

4 4

4

Wideband CQI codeword 1

Wideband first PMI i1,1-1

Wideband first PMI i1,2-1

Wideband first PMI i1,1-2

Wideband first PMI i1,2-2

Wideband first PMI i1,p-2

N|O|O|Oo|Ww|O

N|[O|O|Oo|w]|~
[e] [e] (o] (o] [a] F-Y

ol|o|o|o|o|~

Subband second PMI i2

12N
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Table 5.2.2.6.1-1B-2: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports and
higher layer parameter advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 Rank =2 Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
wideband first PMI 1,11 | [log,(N,Q)] | [log,(N,O)) ] 2 2
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMIi1,1-2 | | logy(L,) | [log, (L) ] 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 2 2 0 0
Subband second PMI i2 6N 12N 4N 3N
Field Bit width
Rank =5 Rank =6 Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1,1-1 2 2 2 0
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 0 0 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 0 0 0 0
Subband second PMI i2 0 0 0 0

Table 5.2.2.6.1-1B-3: Fields for channel quality information feedback for wideband CQI and subband

PMI reports with 4 antenna ports (transmission mode 10 configured with PMI/RI reporting and higher

layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 4 antenna ports with K>1, and
higher layer parameter feCoMP-CSI-Enabled=true with alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Field Bit width for CRI=0 or 1
Rank=1 | Rank=2 | Rank=3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
Wideband first PMI i1 4 4 0 0
Subband second PMI i2 4N 4N 4N 4N
Field Bit width for CRI=2
Rank=1 | Rank=2 | Rank=3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1 codeword O 4 4 0 0
Subband second PMI i2 codeword 0 4N 4N 4N 4N
Wideband first PMI i1 codeword 1 4 4 0 0
Subband second PMI i2 codeword 1 4N 4N 4N 4N
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Table 5.2.2.6.1-1C: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS A' with codebook configuration (N,N,,Q,Q) and

CodebookConfig=1, except with advancedCodebookEnabled=TRUE)

Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wideband
CQl
codeword 0

4

4

4

Wideband

CQl
codeword 1

Wideband
first PMIi1,1

ﬂ ng(Nlolﬂ

ﬂ ng(Nlolﬂ

(log{

Wideband
first PMIi1,2

ﬂ 0g,(N,0, ﬂ

ﬂ 0g,(N,0, ﬂ

[log, (N

Subband
second PMI
i2

2N

2N

Field

Bit width

Rank =5

Rank =6

Rank =7

Wideband
CQl
codeword 0

4

Wideband

CQl
codeword 1

4

4

4

Wideband
first PMIi1,1

’_IOQz ( Nlol/Sl)—|

|—|ng(Nlol/$.)—‘

’_IOQz ( Nlol/Sl)—|

’_IOQz ( Nlol/Sl)—|

Wideband
first PMIi1,2

(Ing(Nzoz / Sz)—|

’_|092 (N,O,/ Sz)—‘

(Ing(Nzoz / Sz)—|

(Ing(Nzoz / Sz)—|

Subband
second PMI
i2

0

0

0

0
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Table 5.2.2.6.1-1D: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 9/10 configured with higher layer parameter eMIMO-Type, and
eMIMO-Type is set to 'CLASS A' with codebook configuration (N,N,,Q,0) and CodebookConfig=2/3/4,

except with advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 Rank =2 Rank =3 Rank = 4
Wideband
(0]
codeword 4 4 4 4
0
Wideband
CQl
codeword 0 4 4 4
1

e | ogvoura] | otuour2l | [0 (er 2% ] | e 800 2o )]

i1,1

Vx'irgteg??'d ﬂ 0g2(N,O, /Zﬂ ﬂ 09,(N,0, /2)1 |7|092 (%)—‘ Irlog2 (%j—‘

i1,2
Subband

second 4N 4N 4N 3N
PMI i2
Field
Wideband
CQl
codeword 4 4 4 4
0
Wideband
CQl
codeword 4 4 4 4
1
Wideband
firs.tlliMl [log,(N,O,/S)]| |[log,(N,O,/S)]| [log,(N,O,/S)] [log,(N,O,/S)]
11,
Wideband
firs_t1IZMI [log, (N,0,/S,)] [[10g,(N,0,/S,)]| [log,(N,0,/S,)] [log, (N,0,/S,)]
11,
Subband
second 0 0 0 0
PMI i2

2 2

Bit width
Rank =5 Rank =6 Rank =7 Rank= 8
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Table 5.2.2.6.1-1D-1: Fields for channel quality information feedback for wideband CQI and subband

PMI reports (transmission mode 9/10 configured with higher layer parameters

advancedCodebookEnabled and eMIMO-Type, and advancedCodebookEnabled= TRUE and eMIMO-
Type is set to 'CLASS A" with codebook configuration (N, N, Q,0) and CodebookConfig=1)

Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wideband
CQl
codeword
0

Wideband
cQl
codeword
1

Wideband
first PMI
i1,1-1

|—| 092(N101)-|

|—| 092(N101)-|

Wideband
first PMI
i1,2-1

|_| 0g,(N,0, )-‘

|_| 0g,(N,0, )-‘

Wideband
first PMI
i1,1-2

[log,(Ly) |

[log,(L) ]

Wideband
first PMI
i1,2-2

[log,(L,) |

[logy(L,)]

Wideband
first PMI
i1,p-2

Subband
second
PMI i2

6N

12N

Field

Bit width

Rank =5

Rank =6

Rank =7

Rank =8

Wideband
CQl
codeword
0

Wideband
CQl
codeword
1

Wideband
first PMI
i1,1-1

[log,(N,O,/S)]

[log, (N,O,/S)]

[log,(N,O,/S)]

[log,(N,O,/S)]

Wideband
first PMI
i1,2-1

|_|ng (NGO, / Sz)—|

’_|092 (N,O,/ Sz)—‘

|_|ng (NGO, / Sz)—|

|_|ng (NGO, / Sz)—|

Wideband
first PMI
i1,1-2

Wideband
first PMI
i1,2-2

Wideband
first PMI
i1,p-2

Subband
second
PMI i2
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Table 5.2.2.6.1-1D-2: Fields for channel quality information feedback for wideband CQI and subband

PMI reports (transmission mode 9/10 configured with higher layer parameters

advancedCodebookEnabled and eMIMO-Type, and advancedCodebookEnabled= TRUE and eMIMO-
Type is set to 'CLASS A" with codebook configuration (N, N, Q,0) and CodebookConfig=2/3/4)

Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wideban
d CcQl
codeword
0

Wideban
d CQl
codeword
1

Wideban
d first
PMIi1,1-
1

ﬂ 0g, (N0 )—|

ﬂ 00; (Nlol)—‘

{Iog{Nlolx(Z{g_
S, 8

N,

l)

]

Wideban
d first
PMI i1,2-
1

ﬂ 0g,(N,0, ﬂ

ﬂ 0g,(N,0, ﬂ

()

(%]

Wideban
d first
PMIi1,1-
2

[log,(L) ]

[log,(Ly) |

Wideban
d first
PMI i1,2-
2

[log,(L,)]

[logy(L,)]

Wideban
d first
PMI i1,p-
2

Subband
second
PMI i2

6N

12N

4N

3N

Field

Bit width

Rank =5

Rank =6

Rank =7

Rank =8

ETSI




3GPP TS 36.212 version 16.6.0 Release 16 54 ETSI TS 136 212 V16.6.0 (2021-08)

Wideban
d CcQl
codeword
0
Wideban
d CQl
codeword
1
Wideban

o | 108, (NO,/S)] |[1og,(NO,/S)T|  [log, (NO//S)] [log, (NO//S)]
1
Wideban

S4Mst | Tlog, (N.0,/8,)][[10g, (N,0,/S,)|  [log,(N.O,/S,)] | [log,(N,0,/S,)]
1
Wideban
d first
PMIi1,1-
2
Wideban
d first
PMIi1,2-
2
Wideban
d first
PMI i1,p-
2
Subband
second 0 0 0 0
PMI i2

Table 5.2.2.6.1-1E: Fields for channel quality information feedback for wideband CQI and subband
PMI reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports with K=1 with
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4/8 antenna ports and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4 4 4
Wideband CQI codeword 1 0 4 0 4 4 4
Precoding matrix indicator 2N N 3N 3N 2N N
Bit width
Field 8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 Rank =5~8
Wideband CQI codeword 0 4 4 4 4 4
Wideband CQI codeword 1 0 4 0 4 4
Precoding matrix indicator 4N 4N 4N 3N 0

If the parameter CQI-ReportModeAperiodic is configured to the value of rm10-v13xy by higher layers[6], the fields and
the corresponding bit widths for channel quality information and rank indication feedback are described as below.

Table 5.2.2.6.1-1F shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 1, transmission mode 2,
transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission
mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured
without PMI/RI reporting or configured with 1 antenna port except with feCoMP-CS -Enabled=true.
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Table5.2.2.6.1-1F-1 shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured without
PMI/RI reporting or configured with 1 antenna port and higher layer parameter feCoMP-CS -Enabled=true.

Table 5.2.2.6.1-1G shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured without
PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with 2/4/8 antenna ports
except with feCoMP-CS -Enabled=true, and transmission mode 9/10 configured with higher layer parameter eMIMO-
Type and eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B' with 2/4/8 antenna ports without PMI reporting.

Table 5.2.2.6.1-1G-1 shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured without PMI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports and
higher layer parameter feCoMP-CS -Enabled=true.

For Table 5.2.2.6.1-1F-1 and Table 5.2.2.6.1-1G-1, in the case of CRI=2, the rank value corresponds to RIO for
codeword 0 and RI1 for codeword 1.

Table 5.2.2.6.1-1F: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7,
transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without
PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without
PMI/RI reporting or configured with 1 antenna port except with feCoMP-CSI-Enabled=true)

Field Bit width
Wide-band CQI 4

Table 5.2.2.6.1-1F-1: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port and
higher layer parameter feCoMP-CSI-Enabled=true)

Field Bit width for CRI=0 or 1
Wide-band CQI 4
Field Bit width for CRI=2
Wide-band CQI codeword 0 4
Wide-band CQI codeword 1 4

Table 5.2.2.6.1-1G: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured without PMI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports except with feCoMP-CSI-Enabled=true,
and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2,

and eMIMO-Type2 is set to 'CLASS B' with 2/4/8 antenna ports without PMI reporting)

Field Bit width
Rank =1 | Rank > 1
Wide-band CQI codeword O 4 4
Wide-band CQI codeword 1 0 4

ETSI



3GPP TS 36.212 version 16.6.0 Release 16 56 ETSI TS 136 212 V16.6.0 (2021-08)

Table 5.2.2.6.1-1G-1: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 10 configured without PMI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports and higher layer parameter feCoMP-

CSl-Enabled=true)

Field Bit width for CRI=0 or 1
Rank =1 Rank > 1
Wide-band CQI codeword 0 4 4
Wide-band CQI codeword 1 0 4
Field Bit width for CRI=2
Rank =1 Rank > 1
Wide-band CQI codeword 0 4 4
Wide-band CQI codeword 1 4 4

If the parameter CQI-ReportModeAperiodic is configured to the value of rm11-v13xx by higher layers[6], the fields and
the corresponding bit widths for channel quality information and rank indication feedback are described as below.

Table5.2.2.6.1-1H, Table 5.2.2.6.1-11 and Table 5.2.2.6.1-1J show the fields and the corresponding bit widths for the
channel quality information feedback for higher layer configured report for PDSCH transmissions associated with
transmission mode 4, transmission mode 5, transmission mode 6, transmission mode 8 configured with PMI/RI
reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10
configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting
with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1
except with feCoMP-CS -Enabled=true, and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, and
transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2
configured with PMI/RI reporting with 2/4/8 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE. The number of configured CSI-RS resourcesin a CSl processK is
defined in [3] and alter nativeCodebookEnabledCLASSB K1 is configured by higher layers[6].

Table5.2.2.6.1-1H-1, Table 5.2.2.6.1-11-1 show the fields and the corresponding bit width for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSl -Enabled=true, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE. The number of configured CSI-RS resourcesin a CSl processK is
defined in [3].

Table5.2.2.6.1-1J1 and Table 5.2.2.6.1-1J-2 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter eMIMO-
Type, and eMIMO-Typeisset to'CLASS A'.

Table 5.2.2.6.1-13-3 shows the fields and the corresponding bit widths for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS
B’ with K=1 and alter nativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8
antenna ports and higher layer parameter alter nativeCodebookEnabledCLASSB K1=TRUE.

Table 5.2.2.6.1-1J-4 shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured with PMI/RI
reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1 and higher layer parameter feCoMP-CS -Enabled=true with alter nativeCodeBookEnabledFor4TX-r12=TRUE.
The number of configured CSI-RS resourcesin a CSl process K isdefined in [3].

For Table 5.2.2.6.1-1H-1, Table 5.2.2.6.1-11-1 and Table 5.2.2.6.1-13-4, in the case of CRI=2, the rank value
corresponds to RIO for codeword 0 and RI1 for codeword 1.

Table5.2.2.6.1-1K-1 and Table Table 5.2.2.6.1-1K-2 show the fields and the corresponding bit widths for channel
quality information feedback for higher layer configured report for PDSCH transmission associated with transmission
mode 9/10 configured with higher layer parameters semi OpenLoop and eMIMO-Type, and eMIMO-Typeis set to
'CLASS B' with 2/4/8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE.

Table5.2.2.6.1-1K-3 and Table 5.2.2.6.1-1K-4 show the fields and the corresponding bit widths for channel quality
information feedback for higher layer configured report for PDSCH transmission associated with transmission mode
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9/10 configured with higher layer parameters semi OpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS A'
with codebook configuration (N;,N,,Q,Q,).

For Table 5.2.2.6.1-1H, Table 5.2.2.6.1-1l, Table 5.2.2.6.1-1J, Table 5.2.2.6.1-1J-1, Table 5.2.2.6.1-13-2 and Table
5.2.2.6.1-13-3, N isdefined in clause 7.2 of [3]. For Table 5.2.2.6.1-1J1, Table 5.2.2.6.1-13-2, Table 5.2.2.6.1-1K-3,

Table5.2.2.6.1-1K-4 and Table 5.2.2.6.1-1K-5, the codebook configuration (N,, N,,O,,0,) isdefinedin[3], and

CodebookConfig is configured by higher layers [6]. The parameters (Sl, SZ) inrank 1 and rank 2 are defined as
(S,,S,)=(1,1) for CodebookConfig=1 and (S,, S, ) = (2, 2) for CodebookConfig =2, 3 and 4. The parameters

O O
(S,,S,) inrank 3and 4 are defined as (S,, S, ) = (1, 1) for CodebookConfig=1, (S,, S, )= [71 ,fj for

O O
CodebookConfig=2, (S,,S, )= [Ol : 72} for CodebookConfig=3, (S}, S,)= [Ol , sz for CodebookConfig=4.
The parameters (S;, S, ) inrank 5to 8 are defined as (S,, S, ) = (1, 1) for CodebookConfig=1,

o O
(S.S,)= (71 ,sz for CodebookConfig=2/3/4.

Table 5.2.2.6.1-1H: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 4, transmission mode 5, transmission mode 6, transmission mode 8 configured
with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission
mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI
reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE,
transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-
Enabled=true, and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFord4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank > 1
Wide-band CQI codeword 0O 4 4 4 4
Wide-band CQI codeword 1 0 4 0 4
Precoding matrix indicator 2 1 4 4
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Table 5.2.2.6.1-1H-1: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher layer parameter
feCoMP-CSI-Enabled=true except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width for CRI=0 or 1
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank >1
Wide-band CQI codeword 0 4 4 4 4
Wide-band CQI codeword 1 0 4 0 4
Precoding matrix indicator 2 1 4 4
Bit width for CRI=2
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank >1
Wide-band CQI codeword 0 4 4 4 4
Wide-band CQI codeword 1 4 4 4 4
Precoding matrix indicator codeword 0 2 1 4 4
Precoding matrix indicator codeword 1 2 1 4 4

Table 5.2.2.6.1-1I: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10
configured with PMI/RI reporting with 8 antenna ports, transmission mode 9/10 configured with
PMI/RI reporting with 8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is
set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Field Bitwidth
Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
Wideband first PMI i1 4 4 2 2
Wideband second PMI i2 4 4 4 3
Field Bitwidth
Rank =5 | Rank =6 | Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI il 2 2 2 0
Wideband second PMI i2 0 0 0 0

Table 5.2.2.6.1-1I-1: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 10 configured with PMI/RI reporting with 8 antenna ports and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher layer parameter
feCoMP-CSI-Enabled=true)

Bitwidth for CRI=0 or 1
Rank =1 [ Rank =2 [ Rank =3 | Rank = 4

Field
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Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4

Wideband first PMI il 4 4 2 2
Wideband second PMI i2 4 4 4 3
Field Bitwidth for CRI=0 or 1
Rank =5 | Rank =6 | Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1 2 2 2 0
Wideband second PMI i2 0 0 0 0
Field Bitwidth for CRI=2
Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1 codeword O 4 4 2 2
Wideband second PMI i2 codeword O 4 4 4 3
Wideband first PMI i1 codeword 1 4 4 2 2
Wideband second PMI i2 codeword 1 4 4 4 3

Table 5.2.2.6.1-1J: Fields for channel quality information feedback for wideband CQI reports with 4
antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI
reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to
'‘CLASS B’ with K>1 except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Field Bitwidth
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
Wideband first PMI i1 4 4 0 0
Wideband second PMI i2 4 4 4 4

Table 5.2.2.6.1-1J-1: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS A' with codebook configuration (N,N,,Q,0) and CodebookConfig=1)

Bit width
Rank =2 | Rank =3 |

Rank =1 Rank =4
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Table 5.2.2.6.1-1J-2: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS A' with codebook configuration (N,N,,Q,Q) and CodebookConfig=2/3/4)

Field Bit width
Rank =1 Rank =2 Rank =3 Rank =4
Wideband
CQI codeword 4 4 4 4
0
Wideband
CQI codeword 0 4 4 4
1
Wideband first N0, 9-N, N0, 9-N,
et | T1og(NQ/2]] | [TogNG/2T | [ "5 )] || "2 25|
Wideband fi N,O N,O
tmnitns | Tiog,(N.O,/2)] | MloguN0,/2)] | [1oa,[ N2 | i [ M2
Widzband 4 4 4 3
second PMI i2
Field Bit width
e Rank =5 Rank =6 Rank =7 Rank =8
Wideband
CQI codeword 4 4 4 4
0
Wideband
CQI codeword 4 4 4 4
1
M| [109, (N0, /S)] |[log,(NO/S)]| [log,(NO/S)] | [log,(NO/S)]
Wideband s | Tiog, (N,0,/S,)] 109, (N0,/S,) ]| [10g,(N.0,/S,)] | [log,(N.0./S,)]
Wideband
second PMI i2 0 0 0 0

Table 5.2.2.6.1-1J-3: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS B' with 2/4/8 antenna ports with K=1 and alternativeCodebookEnabledCLASSB_K1=TRUE,
and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2,

and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer
parameter alternativeCodebookEnabledCLASSB_K1=TRUE)

Field Bit width
2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4 4 4
Wideband CQI codeword 1 0 4 0 4 4 4
Precoding matrix indicator 2 1 3 3 2 1
Field Bit width
8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 | Rank =5to Rank =8
Wideband CQI codeword 0 4 4 4 4 4
Wideband CQI codeword 1 0 4 4 4 4
Precoding matrix indicator 4 4 4 3 0
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Table 5.2.2.6.1-1J-4: Fields for channel quality information feedback for wideband CQI reports with 4
antenna ports (transmission mode 10 configured with PMI/RI reporting with 4 antenna ports and
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher layer
parameter feCoMP-CSI-Enabled=true with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Field Bitwidth for CRI=0 or 1
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 0 4 4 4
Wideband first PMI i1 4 4 0 0
Wideband second PMI i2 4 4 4 4
Field Bitwidth for CRI=2
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Wideband CQI codeword 1 4 4 4 4
Wideband first PMI i1 codeword 0 4 4 0 0
Wideband second PMI i2 codeword O 4 4 4 4
Wideband first PMI i1 codeword 1 4 4 0 0
Wideband second PMI i2 codeword 1 4 4 4 4

Table 5.2.2.6.1-1K-1: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameters semiOpenLoop and eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 2/4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE or alternativeCodeBookEnabledFor4TX-r12=TRUE)

. Bit width
AEe Rank =1 | Rank =2
Wide-band CQI codeword 0 4 4
Wide-band CQI codeword 1 0 4

Table 5.2.2.6.1-1K-2: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameters semiOpenLoop and eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 4/8 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-

r12=TRUE)
] Bitwidth
Az Rank =1 Rank =2
Wideband CQI codeword 0 4 4
Wideband CQI codeword 1 0 4
Wideband first PMI i1 4 4

Table 5.2.2.6.1-1K-3: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameters semiOpenLoop and eMIMO-Type,
and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=1)

: Bit width
FIEld Rank =1 Rank =2
Wideband CQI codeword 0 4 4
Wideband CQI codeword 1 0 4
wideband firstPMi 1,1 | [10g,(N,O,)] |[10g,(N,O,)]
wideband first PMi 1,2 | |10g,(N,O,)] {[10g,(N,0,)]
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Table 5.2.2.6.1-1K-4: Fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured with higher layer parameters semiOpenLoop and eMIMO-Type,
and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=2/3/4)

. Bit width

Pl Rank =1 Rank =2
Wideband CQI codeword 0 4 4
Wideband CQI codeword 1 4

0
wideband first PMi 1,1 | |log,(N,O,/2)] {[log,(N,O,/2)]
wideband first PMI 1,2 | |10g,(N,O,/2)] ([10g,(N,O,/2)]

Table 5.2.2.6.1-1K-5 shows the fields and the corresponding bit widths for i1 for wideband CQI reports for PDSCH
transmissions associated with transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', and eMIMO-Typeis set to 'CLASS A" with 8/12/16/20/24/28/32
antenna ports, where il is associated with Class A.

Table 5.2.2.6.1-1K-5: Fields for il feedback (transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A' with codebook
configuration (N,N,,Q,Q) , where il is associated with Class A)

Bit width
Field Max 1 or 2 layers Max 4 or 8 layers
Rank =1 Rank =1 Rank =3
Wideband
first PMI [l0g,(N,0,/S,)] [log,(N,0,/S))] (Iogz{Né(l)l X{“V&Jm

i1,1

Wideband

first PMI ﬂng(Nzozlszﬂ ﬂng(Nzozlszﬂ ﬂng(NZOZ/SZ)—I
i1,2

Table 5.2.2.6.1-2 shows the fields and the corresponding bit width for the rank indication feedback for wideband CQI
reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8
configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports,
transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured
with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to
'CLASS B' with K=1, transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-
NZP-mode set to 'multi-shot' with activatedResources=1 and more than one port for the activated CSI-RS resource,
transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-ApList, and
the higher layer parameter csi-RS-NZP-mode is set to ‘aperiodic’ and more than one port for the activated CSI-RS
resource, transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and
eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna ports, and rank indication is associated with
eMIMO-Type2, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and
higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A’, and transmission mode 9/10 configured
without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 with
2/4/8 antenna ports, transmission mode 9/10 configured without PMI reporting and higher layer parameter csi-RS-NZP-
mode set to 'multi-shot' and with activatedResources=1 and more than one port for the activated CSI-RS resource,
transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-ApList and the
higher layer parameter csi-RS-NZP-mode is set to ‘aperiodic’ and more than one port for the activated CSI-RS resource,
and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-
Type2 configured without PMI reporting with 2/4/8 antenna ports, and rank indication is associated with eMIMO-Type2.

Table 5.2.2.6.1-2A shows the fields and the corresponding bit width for the CRI feedback for wideband CQI reports for
PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CS
reporting with K>1 CSI-RS resources except with feCoMP-CS -Enabled=true and one port per CSI-RS resource except
with higher layer parameter csi-RS-NZP-mode configured, and transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B' with K>1, where CRI is associated
with the eMIMO-Type.
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Table 5.2.2.6.1-2B shows the fields and the corresponding bit width for the joint CRI and RI feedback for wideband
CQl reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting and
higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 except with feCoMP-CS -
Enabled=true, and except with higher layer parameter csi-RS-NZP-mode configured, and transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1 CSI-RS resources except with feCoMP-CSl -Enabled=true and more than one port for at |east one CSI-RS resource
except with higher layer parameter csi-RS-NZP-mode configured.

Table 5.2.2.6.1-2C shows the fields and the corresponding bit width for the CRI feedback for wideband CQI reports for
PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting and the higher layer
parameter csi-RS-NZP-modeis set to 'multi-shot' with activatedResources>1 and one port per activated CSI-RS
resource except with feCoMP-CS-Enabled=true. N is the value of higher layer parameter activatedResources.

Table 5.2.2.6.1-2D shows the fields and the corresponding bit width for the joint CRI and RI feedback for wideband
CQl reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting and
higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' with activatedResources>1 and more than one port for at
least one activated CSI-RS resource except with feCoMP-CSl-Enabled=true, and transmission mode 9/10 configured
with PMI/RI reporting and the higher layer parameter csi-RS-NZP-modeis set to 'multi-shot' with activatedResources>1
and more than one port for at least one activated CSI-RS resource except with feCoMP-CSl-Enabled=true. N isthe
value of higher layer parameter activatedResources.

Table 5.2.2.6.1-2E shows the fields and the corresponding bit width for the rank indication feedback for wideband CQI
reports for PDSCH transmissions associated with transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS A' and eMIMO-Type2 is set to 'CLASS B', where
rank indication is associated with the eMIMO-Type.

Table 5.2.2.6.1-2F shows the fields and the corresponding bit width for the joint CRI and RI feedback for wideband
CQI reports for PDSCH transmissions associated with transmission mode 10 configured without PMI reporting and
higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 and higher layer parameter
feCoMP-C3l-Enabled=true except with higher layer parameter csi-RS-NZP-mode configured, transmission mode 10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with
K>1 CSI-RS resources and more than one port for at least one CSI-RS resource and higher layer parameter feCoMP-
CS-Enabled=true, transmission mode 10 configured without PMI reporting and higher layer parameter csi-RS-NZP-
mode is set to 'multi-shot' with activatedResources>1 and more than one port for at least one activated CSI-RS resource
and higher layer parameter feCoMP-CSl-Enabled=true, and transmission mode 10 configured with PMI/RI reporting
and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' with activatedResources>1 and more than one port
for at least one activated CSI-RS resource and higher layer parameter feCoMP-CS -Enabled=true. In the case of
CRI=2, Rank indication in Table 5.2.2.6.1-2F corresponds to { RI0, RI1}, where RIO is the rank indication for codeword
0 and RI1 isthe rank indication for codeword 1.

Table 5.2.2.6.1-2G shows the fields and the corresponding bit width for the CRI feedback for wideband CQI reports for
PDSCH transmissions associated with transmission mode 10 configured with PMI/RI reporting and higher layer
parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 CSI-RS resources and one port for each CSI-
RS resource and higher layer parameter feCoMP-CS -Enabled=true, and transmission mode 10 configured with PMI/RI
reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' with activatedResources>1 and one port per
activated CSI-RS resource and higher layer parameter feCoMP-CS -Enabled=true.
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Table 5.2.2.6.1-2: Fields for rank indication feedback for wideband CQI reports (transmission mode 3,
transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9
configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with
PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI or without
PMI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is
set to 'CLASS B' with K=1, transmission mode 9/10 configured with PMI/RI or without PMI reporting
and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot’ with activatedResources=1 and
more than one port for the activated CSI-RS resource, transmission mode 9/10 configured with
PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-ApList and the higher layer parameter
csi-RS-NZP-mode is set to 'aperiodic' and more than one port for the activated CSI-RS resource,
transmission mode 9/10 and higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-
Type2 configured with PMI/RI or without PMI reporting with 2/4/8 antenna ports and rank indication is
associated with eMIMO-Type2, and transmission mode 9/10 configured with PMI/RI reporting with
8/12/16/20/24/28/32 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to

'CLASS A)
Bit width
Field 2 antenna 4 antenna ports 8/12/16/20/24/28/32 antenna ports
. Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
Rank
indication L L 2 L 2 3

Table 5.2.2.6.1-2A: Fields for CRI feedback for wideband CQI reports
(transmission mode 9/10 configured with PMI/RI reporting for Class B CSl reporting with K>1 CSI-RS
resources except with feCoMP-CSI-Enabled=true and 1 port per CSI-RS resource except with higher
layer parameter csi-RS-NZP-mode configured, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B’ with K>1, where
CRI is associated with the eMIMO-Type)

Field Bit width
K=2 K=3 and K=4 K=5to K=8
CRI 1 2 3

Table 5.2.2.6.1-2B: Fields for joint CRI and RI feedback for wideband CQI reports (transmission mode
9/10 configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is
set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and except with higher layer
parameter csi-RS-NZP-mode configured, and transmission mode 9/10 configured with PMI/RI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 CSI-
RS resources except with feCoMP-CSI-Enabled=true and >1 ports for at least one CSI-RS resource
except with higher layer parameter csi-RS-NZP-mode configured)

Bit width
" 4 antenna ports 8 antenna ports
Field 2 anot;etr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log, (K)] [log,(K)| | [log,(K)] | Tlog,(K)] | [log,(K)] | [log,(K)]
_ Rank 1 1 2 1 2 3
indication

Table 5.2.2.6.1-2C: Fields for CRI feedback for wideband CQI reports
(transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-
mode is set to 'multi-shot’ with activatedResources>1 and 1 port per activated CSI-RS resource
except with feCoMP-CSI-Enabled=true)

) Bit width
FIEld =2 N=3andN=4
CRI 1 2
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Table 5.2.2.6.1-2D: Fields for joint CRI and RI feedback for wideband CQI reports (transmission mode
9/10 configured without PMI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-
shot' with activatedResources>1 and more than one port for at least one activated CSI-RS resource

except with feCoMP-CSI-Enabled=true, and transmission mode 9/10 configured with PMI/RI reporting

and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' with activatedResources>1 and >1
ports for at least one activated CSI-RS resource except with feCoMP-CSI-Enabled=true)

Bit width
. 4 antenna ports 8 antenna ports
el 2 anot;atr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log,(N)[ | [log,(N)] | [log,(N)] | [log,(N)] | [log,(N)] | [log,(N)]
. Rank 1 1 2 1 2 3
indication

Table 5.2.2.6.1-2E: Fields for rank indication feedback for wideband CQI reports (transmission mode
9/10 and higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type set to 'CLASS A’
and eMIMO-TypeZ2 is set to 'CLASS B’, where rank indication is associated with the eMIMO-Type)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Max 1 or 2 layers | Max 4 or 8 layers
Rank indication 0 1

Table 5.2.2.6.1-2F: Fields for joint CRI and RI feedback for wideband CQI reports (transmission mode
10 configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSI-Enabled=true except with higher layer
parameter csi-RS-NZP-mode configured, transmission mode 10 configured with PMI/RI reporting and
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 CSI-RS resources
and more than one port for at least one CSI-RS resource and higher layer parameter feCoMP-CSI-
Enabled=true, transmission mode 10 configured without PMI reporting and higher layer parameter
csi-RS-NZP-mode is set to 'multi-shot’ with activatedResources>1 and more than one port for at least
one activated CSI-RS resource and higher layer parameter feCoMP-CSI-Enabled=true, and
transmission mode 10 configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-mode
is set to 'multi-shot' with activatedResources>1 and >1 ports for at least one activated CSI-RS
resource and higher layer parameter feCoMP-CSI-Enabled=true)

Bit width
" 4 antenna ports 8 antenna ports
el 2 anc}retrsma Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI 2 2 2 2 2 2
_ Rank 2 2 4 2 4 4
indication

Table 5.2.2.6.1-2G: Fields for CRI feedback for wideband CQI reports (transmission mode 10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to
'CLASS B' with K>1 CSI-RS resources and one port for each CSI-RS resource and higher layer
parameter feCoMP-CSI-Enabled=true, and transmission mode 10 configured with PMI/RI reporting
and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' with activatedResources>1 and 1
port per activated CSI-RS resource and higher layer parameter feCoMP-CSI-Enabled=true)

Field Bit width
CRI 2

The channel quality bitsin Table 5.2.2.6.1-1, Table 5.2.2.6.1-1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1A-1, Table
5.2.2.6.1-1B, Table 5.2.2.6.1-1B-1, Table 5.2.2.6.1-1B-2, Table 5.2.2.6.1-1B-3, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-1D,
Table5.2.2.6.1-1D-1, Table5.2.2.6.1-1D-2, Table 5.2.2.6.1-1E, Table 5.2.2.6.1-1F, Table 5.2.2.6.1-1F-1, Table
5.2.2.6.1-1G, Table5.2.2.6.1-1G-1, Table 5.2.2.6.1-1H, Table 5.2.2.6.1-1H-1, Table 5.2.2.6.1-1l, Table 5.2.2.6.1-1I-1,
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Table5.2.2.6.1-1J, Table 5.2.2.6.1-1J-1, Table 5.2.2.6.1-1J-2, Table 5.2.2.6.1-1J-3, Table 5.2.2.6.1-1J-4, Table
5.2.2.6.1-1K-1, Table 5.2.2.6.1-1K-2, Table 5.2.2.6.1-1K-3, Table 5.2.2.6.1-1K-4, Table 5.2.2.6.1-2B, and Table
5.2.2.6.1-2D, form the bit sequence 0,,0;,05,...,05_4 With 0, corresponding to the first bit of the first field in the

table, 0, corresponding to the second bit of thefirst field in the table, and o,_; corresponding to the last bit in the last

field in the table. The field of PMI shall be in the increasing order of the subband index [3]. Thefirst bit of each field
corresponds to MSB and the last bit LSB. The RI hits sequencein Table 5.2.2.6.1-2, Table 5.2.2.6.1-2B, Table
5.2.2.6.1-2D, Table 5.2.2.6.1-2E, Table 5.2.2.6.1-2F and the CRI sequencein Table 5.2.2.6.1-2A, Table 5.2.2.6.1-2C,
Table 5.2.2.6.1-2G are encoded according to clause 5.2.2.6.

For transmission mode 9/10 configured with Class B CSl reporting and K>1 except with feCoMP-CS -Enabled=true,
the number of antenna port in Table 5.2.2.6.1-2B (or Table 5.2.2.6.1-2F with feCoMP-CS -Enabled=true) refersto the
maximum number of antenna ports of K CSI-RS resources configured for the CSl-process for the UE.

For transmission mode 9/10 configured with Class B CSl reporting and K>1 except with feCoMP-CS -Enabled=true
and with activatedResources>1, the number of antenna port in Table 5.2.2.6.1-2D refers to the maximum number of
antenna ports of N CSI-RS resources activated for the CSl-process for the UE. N isthe value of higher layer parameter
activatedResources.

For a UE configured with the higher layer parameter shortTTI, the entries associated with codeword 1 in Table
5.2.2.6.1-1, Table5.2.2.6.1-1A, Table 5.2.2.6.1-1B, Table 5.2.2.6.1-1B-1, Table 5.2.2.6.1-1B-2, Table 5.2.2.6.1-1C,
Table5.2.2.6.1-1D, Table 5.2.2.6.1-1D-1, Table 5.2.2.6.1-1D-2, Table 5.2.2.6.1-1E, Table 5.2.2.6.1-1G, Table
5.2.2.6.1-1H, Table 5.2.2.6.1-11, Table 5.2.2.6.1-1J, Table 5.2.2.6.1-1}1, Table 5.2.2.6.1-1J-2, Table 5.2.2.6.1-1J-3,
Table5.2.2.6.1-1K-1, Tahle 5.2.2.6.1-1K-2, Table 5.2.2.6.1-1K-3 and Table 5.2.2.6.1-1K-4 are not applicable.

5.2.2.6.2 Channel quality information formats for higher layer configured subband CQI
reports

Table 5.2.2.6.2-1 shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 1, transmission mode 2,
transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission
mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured
without PMI/RI reporting or configured with 1 antenna port except with feCoMP-CS -Enabled=true. N in Table
5.2.2.6.2-1 isdefined in clause 7.2 of [3].

Table 5.2.2.6.2-1A shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured without
PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with 2/4/8 antenna ports
except with feCoMP-CS -Enabled=true, transmission mode 9/10 configured with higher layer parameter eMIMO-Type
and eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B' without PMI reporting with 2/4/8 antenna ports, and
transmission mode 9/10 configured with PMI/RI reporting and higher layer parameters semi OpenLoop and eMIMO-
Type, and eMIMO-Type is set to 'CLASS B’ with 2/4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE or alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.2.6.2-1B shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured without
PMI/RI reporting or configured with 1 antenna port and higher layer parameter feCoMP-CSl-Enabled=true. The
number of configured CSI-RS resourcesin a CSl processK isdefinedin[3]. N inTable5.2.2.6.2-1B isdefined in
clause 7.2 of [3].

Table 5.2.2.6.2-1B-1 shows the fields and the corresponding bit width for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured without PMI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports and
higher layer parameter feCoMP-CS -Enabled=true. The number of configured CSI-RS resourcesin a CSl processK is
definedin[3]. N inTable5.2.2.6.2-1B-1 isdefined in clause 7.2 of [3].

For Table 5.2.2.6.2-1B and Table 5.2.2.6.2-1B-1, in the case of CRI=2, the rank value correspondsto RIO for codeword
0 and RI1 for codeword 1.
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Table 5.2.2.6.2-1: Fields for channel quality information feedback for higher layer configured subband
CQI reports (transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7,
transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without
PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without
PMI/RI reporting or configured with 1 antenna port except with feCoMP-CSI-Enabled=true)

Field Bit width
Wide-band CQI codeword 4
Subband differential CQI 2N

Table 5.2.2.6.2-1A Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured without PMI reporting and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports except with

feCoMP-CSI-Enabled=true, transmission mode 9/10 configured with higher layer parameter eMIMO-
Type and eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B' without PMI reporting with 2/4/8
antenna ports, and transmission mode 9/10 configured with PMI/RI reporting and higher layer
parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4 antenna
ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Field Bit width
Rank =1 | Rank > 1
Wide-band CQI codeword 0 4 4
Subband differential CQI codeword 0 2N 2N
Wide-band CQI codeword 1 0 4
Subband differential CQI codeword 1 0 2N

Table 5.2.2.6.2-1B: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 10 configured without PMI/RI reporting or configured with
1 antenna port and higher layer parameter feCoMP-CSI-Enabled=true)

Field Bit width for CRI=0 or 1
Wide-band CQI 4
Subband differential CQI 2N
Field Bit width for CRI=2
Wide-band CQI codeword O 4
Subband differential CQI codeword O 2N
Wide-band CQI codeword 1 4
Subband differential CQI codeword 1 2N

Table 5.2.2.6.2-1B-1: Fields for channel quality information feedback for higher layer configured

subband CQI reports (transmission mode 10 configured without PMI reporting and higher layer

parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B’ with 2/4/8 antenna ports and higher
layer parameter feCoMP-CSI-Enabled=true)

Field Bit width for CRI=0 or 1
Rank =1 Rank > 1
Wide-band CQI codeword 0 4 4
Subband differential CQI codeword 0 2N 2N
Wide-band CQI codeword 1 0 4
Subband differential CQI codeword 1 0 2N
Field Bit width for CRI=2
Rank =1 Rank > 1
Wide-band CQI codeword O 4 4
Subband differential CQI codeword 0 2N 2N
Wide-band CQI codeword 1 4 4
Subband differential CQI codeword 1 2N 2N
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Table5.2.2.6.2-2, Table 5.2.2.6.2-2A and Table 5.2.2.6.2-2B show the fields and the corresponding bit widths for the
channel quality information feedback for higher layer configured report for PDSCH transmissions associated with
transmission mode 4, transmission mode 5, transmission mode 6, transmission mode 8 configured with PMI/RI
reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with
advancedCodebookEnabled=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports
except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 except with
feCoMP-CS -Enabled=true, and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission
mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured
with PMI/RI reporting with 2/4/8 antenna ports except with alter nativeCodebookEnabledCLASSB_K1=TRUE. The
number of configured CSI-RS resourcesin a CSl processK isdefined in [3] and
alternativeCodebookEnabledCLASSB_K1 is configured by higher layers [6].

Table5.2.2.6.2-2-1 and Table 5.2.2.6.2-2A-1 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSl -Enabled=true, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE. The number of configured CSI-RS resourcesin a CS| processK is
defined in [3].

Table5.2.2.6.2-2B-1 and Table 5.2.2.6.2-2B-2 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter eMIMO-
Type, and eMIMO-Typeis set to 'CLASS A" except with advancedCodebookEnabled=TRUE.

Tableb.2.2.6.2-2B-3 shows the fields and the corresponding bit widths for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS
B’ with K=1 and alter nativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8
antenna ports and higher layer parameter alter nativeCodebookEnabledCLASSB K1=TRUE.

Tableb.2.2.6.2-2B-4 shows the fields and the corresponding bit widths for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting with 4/8 antenna ports and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' without alter nativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodebookEnabledCLASSB_K1=TRUE.

Table5.2.2.6.2-2B-5 and Tableb.2.2.6.2-2B-6 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with PMI/RI reporting and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-
Typeisset to 'CLASS A’ with 8/12/16/20/24/28/32 antenna ports.

Table5.2.2.6.2-2B-7 and Table 5.2.2.6.2-2B-8 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled=TRUE.

Table5.2.2.6.2-2B-9 and Table 5.2.2.6.2-2B-10 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with PMI/RI reporting with 8/12/16 /20/24/28/32 antenna ports and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' and advancedCodebookEnabled
=TRUE.

Table 5.2.2.6.2-2B-11 shows the fields and the corresponding bit widths for the channel quality information feedback
for higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured with
PMI/RI reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B'
with K>1 and higher layer parameter feCoMP-CS -Enabled=true, with alter nativeCodeBookEnabledFor4TX-
r12=TRUE. The number of configured CSI-RS resourcesin a CS| processK isdefined in[3].

For Table 5.2.2.6.2-2-1, Table 5.2.2.6.2-2A-1 and Table 5.2.2.6.2-2B-11, in the case of CRI=2, the rank value
corresponds to RIO for codeword 0 and RI1 for codeword 1.
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For Table 5.2.2.6.2-2, Table 5.2.2.6.2-2-1, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2A-1, Table 5.2.2.6.2-2B, Table
5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2, Table 5.2.2.6.2-2B-3, Table 5.2.2.6.2-2B-4, Table 5.2.2.6.2-2B-5, Table 5.2.2.6.2-
2B-6, Table 5.2.2.6.2-2B-7, Table 5.2.2.6.2-2B-8, Table 5.2.2.6.2-2B-9, Table 5.2.2.6.2-2B-10 and Table 5.2.2.6.2-2B-
11, Nisdefinedin clause 7.2 of [3]. For Table 5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2, Table 5.2.2.6.2-2B-5, Table
5.2.2.6.2-2B-6, Table5.2.2.6.2-2B-8, Table 5.2.2.6.2-2B-9 and Table 5.2.2.6.2-2B-10, the codebook configuration

( N;,N,,O, OZ) isdefined in [3], and CodebookConfig is configured by higher layers [6]. The parameters (Sl Sz)

o, O
inrank 3 and 4 are defined as (S;, S, )= (1, 1) for CodebookConfig=1, (S, S, )= (71 ,?Zj for

O O
CodebookConfig=2, (S,,S,)= (Ol , 72] for CodebookConfig=3, (S,,S, )= (Ol , 72] for CodebookConfig=4.
The parameters (S, S, ) inrank 5to 8 are defined as (S, S, ) = (1, 1) for CodebookConfig=1,
o O
(Sl, S, ) = (71 ,sz for CodebookConfig=2/3/4. The parameters (L,, L, ) are defined as L, = min{4, N, } and

L,=2for Ny>N,and N, #1, L, =2 and L, = min{4,N,} for N,< N, and N, #1, L, = min{8,N, }
and L, =1for N, =1.

Table 5.2.2.6.2-2: Fields for channel quality information feedback for higher layer configured subband
CQIl reports (transmission mode 4, transmission mode 5, transmission mode 6, transmission mode 8
configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE,
transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFord4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true,
and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Field Bit width
2 antenna ports 4 antenna ports
Rank=1 | Rank =2 | Rank =1 | Rank > 1
Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wide-band CQI codeword 1 0 4 0 4
Subband differential CQI codeword 1 0 2N 0 2N
Precoding matrix indicator 2 1 4 4
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Table 5.2.2.6.2-2-1: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher
layer parameter feCoMP-CSI-Enabled=true, except with alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Field Bit width for CRI=0 or 1
2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank =1 | Rank > 1
Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wide-band CQI codeword 1 0 4 0 4
Subband differential CQI codeword 1 0 2N 0 2N
Precoding matrix indicator 2 1 4 4
Field Bit width for CRI=2
2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank =1 | Rank > 1
Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wide-band CQI codeword 1 4 4 0 4
Subband differential CQI codeword 1 2N 2N 0 2N
Precoding matrix indicator codeword 0 2 1 4 4
Precoding matrix indicator codeword 1 2 1 4 4

Table 5.2.2.6.2-2A: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports
except with advancedCodebookEnabled=TRUE, transmission mode 10 configured with PMI/RI
reporting with 8 antenna ports except with advancedCodebookEnabled=TRUE, transmission mode
9/10 configured with PMI/RI reporting with 8 antenna ports and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and K=1 except
with alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Field Bitwidth
Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1 4 4 2 2
Wideband second PMI i2 4 4 4 3
Field Bitwidth
Rank =5 | Rank =6 | Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 2 2 2 0
Wideband second PMI i2 0 0 0 0

Table 5.2.2.6.2-2A-1: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 10 configured with PMI/RI reporting with 8 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher

layer parameter feCoMP-CSI-Enabled=true)

Bitwidth for CRI=0 or 1
Rank =1 [ Rank =2 [ Rank =3 | Rank = 4

Field
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Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI il 4 4 2 2
Wideband second PMI i2 4 4 4 3
Field Bitwidth for CRI=0 or 1
Rank =5 | Rank =6 | Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 2 2 2 0
Wideband second PMI i2 0 0 0 0
Field Bitwidth for CRI=2
Rank=1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 codeword O 4 4 2 2
Wideband second PMI i2 codeword O 4 4 4 3
Wideband first PMI i1 codeword 1 4 4 2 2
Wideband second PMI i2 codeword 1 4 4 4 3

Table 5.2.2.6.2-2B: Fields for channel quality information feedback for higher layer configured
subband CQI reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI
reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE except with
advancedCodebookEnabled=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 4
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1
except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Field Bitwidth
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1 4 4 0 0
Wideband second PMI i2 4 4 4 4
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Table 5.2.2.6.2-2B-1: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=1, except with advancedCodebookEnabled=TRUE)

Bit width
Rank =1 Rank =2 Rank =3 Rank =4

Field
Wideband
CQl
codeword 4 4 4 4
0
Subband
differential
(0] 2N 2N 2N
codeword
0
Wideband
CQl
codeword 0 4 4 4
1
Subband
differential
CQl 0 2N 2N 2N
codeword
1

Wideband 3 3
L A B e e e I e
Wideband
firs_t1IZM| DOQZ(Nzozﬂ ﬂng(Nzozﬂ |_|092(N202/S>)—‘ |_|092(N202/S>)—‘
11,
Wideband
second 2 2 1 1
PMI i2
Field
Wideband
CQl
codeword 4 4 4 4
0
Subband
differential
CQl 2N 2N 2N
codeword
0
Wideband
CQl
codeword 4 4 4 4
1
Subband
differential
CQl 2N 2N 2N
codeword
1
Wideband
fir§tlFiMI [log, (N,O,/S)] |[log,(N,O,/S)]| [log,(NO,/S)] [log, (N,O,/S)]
11,
Wideband
fir§t1I;M| [log, (N,0,/S,)] [[10g,(N,0,/S,) ]| [log,(N,0,/S,)] [log, (N,0,/S,)]
11,
Wideband
second 0 0 0 0
PMI i2

2N

Bit width
Rank =5 Rank =6 Rank =7 Rank =8

2N

2N
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Table 5.2.2.6.2-2B-2: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=2/3/4, except with advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 Rank =2 Rank =3 Rank =4
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N oN
codeword 0
Wideband CQI
codeword 1 0 4 4 4
Subband
differential CQI 0 2N 2N 2N
codeword 1
Wideband first N,O 9-N N,O 9-N
Ioband llog,(N,0,72)] | [iog,(NyO, /2] Logz[ ;llx(z% ! zm Logz[ ;llx(z% ! zm
Wideband first N,O. N,O
oM i1,2l [10g5(N,0, /2)] [10g2(N;0,/2)] {'092( éz Zj—‘ Pogz( gz :
Wideband
second PMI i2 4 4 4 3
. Bit width
Fele Rank =5 Rank =6 Rank =7 Rank =8
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N oN
codeword O
Wideband CQI
codeword 1 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 1
Wideband first
emiie | 1109, (NO/S)] |[log,(NO/S)]| [log,(NO,/S)] [log,(N,0,/S)]
Wideband first
PMIi1,2 |_|ng(N202/Sz)—| ’_Iogz(NzoZ/SZ)—‘ ’_|ng(N202/SZ)—‘ ’_Iogz(NzoZ/Sz)—‘
Wideband
second PMI i2 0 0 0 0
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Table 5.2.2.6.2-2B-3: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with 2/4/8 antenna
ports and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank=1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 0 4 4 4
Subband differential CQI codeword 1 0 2N 0 2N 2N 2N
Precoding matrix indicator 2 1 3 3 2 1
Bit width
Field 8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 | Rank =5to Rank =8
Wideband CQI codeword 0 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N 2N
Precoding matrix indicator 4 4 4 3 0

Table 5.2.2.6.2-2B-4: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer
parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to '"CLASS B' with 4/8 antenna
ports except with alternativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

. Bitwidth
Field Rank =1 Rank =2
Wideband CQI codeword 0 4 4
Subband differential CQI codeword 0 2N 2N
Wideband CQI codeword 1 0 4
Subband differential CQI codeword 1 0 2N
Wideband first PMI i1 4 4

Table 5.2.2.6.2-2B-5: Fields for channel quality information feedback for higher layer configured

subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer

parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS A' with codebook
configuration (N, N, Q,0) and CodebookConfig=1)

. Bit width
— Rank =1 Rank =2
Wideband CQI codeword 0 4 4
Subband differential CQI codeword 0 2N 2N
Wideband CQI codeword 1 O 4
Subband differential CQI codeword 1 2N
Wideband first PMI i1,1 ﬂog2 (N,O,)| |[log,(N,O,)]
Wideband first PMI i1,2 [10g,(N,O,)]| |[log,(N,O,)|
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Table 5.2.2.6.2-2B-6: Fields for channel quality information feedback for higher layer configured

subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer

parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS A" with codebook
configuration (N, N, Q,0) and CodebookConfig=2/3/4)

. Bit width
Field Rank =1 Rank =2

Wideband CQI codeword 0 4 4

Subband differential CQI codeword 0 2N 2N

Wideband CQI codeword 1 0 4

Subband differential CQI codeword 1 0 2N
Wideband first PMI i1,1 [log,(N,0,/2)] |[log,(N,0,/2)]
Wideband first PMI i1,2 [1og,(N,0,/2)] ([log,(N,0,/2)]

Table 5.2.2.6.2-2B-7: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports
and higher layer parameter advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMIi1,1-1 3 3 0 0
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 0 0 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 2 2 0 0
Wideband second PMI i2 6 12 4 4
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Table 5.2.2.6.2-2B-8: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports
and higher layer parameter advancedCodebookEnabled=TRUE)

Bitwidth
Field Rank =1 Rank =2 R:ar;k R:ar;k
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1,1-1 [log,(N,O) ] | [log,(NO)]| 2 2
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 ]_I ogz(Li)—‘ ]_I ogz(Li)—‘ 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 2 2 0 0
Wideband second PMI i2 6 12 4 3
Bitwidth
Field Rank =5 Rank =6 ank ank
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1,1-1 2 2 2 0
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 0 0 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 0 0 0 0
Wideband second PMI i2 0 0 0 0
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Table 5.2.2.6.2-2B-9: Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with 8/12/16/20/24/28/32 antenna ports and
higher layer parameter advancedCodebookEnabled and eMIMO-Type, and
advancedCodebookEnabled=TRUE and eMIMO-Type is set to 'CLASS A’ with codebook configuration
(N,N,,Q,0) and CodebookConfig=1)
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Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wideband
cQl
codeword
0

Subband
differential
Cql
codeword
0

2N

2N

2N

2N

Wideband
cQl
codeword
1

Subband
differential
cQl
codeword
1

2N

Wideband
first PMI
i1,1-1

’_l 092(N101)-|

’_l 092(N101)-|

Wideband
first PMI
i1,2-1

ﬂ 0g,(N,0, ﬂ

ﬂ 0g,(N,0, ﬂ

Wideband
first PMI
i1,1-2

[log, (L) ]

[log, (L) ]

Wideband
first PMI
i1,2-2

[log,(L,)]

[log,(L,)]

Wideband
first PMI
i1,p-2

Wideband
second
PMI i2

12

Field

Bit width

Rank =5

Rank =6

Rank =7

Rank =8

Wideband
CQl
codeword
0

Subband
differential
CQl
codeword
0

2N

2N

2N

2N

Wideband
Cql
codeword
1

Subband
differential
CQl
codeword
1

2N

2N

2N

2N

Wideband
first PMI
i1,1-1

’_IOQz ( Nlol/Sl)—|

’_IOQz ( Nlol/Sl)—|

’_IOQz ( Nlol/Sl)—|

|—|ng(Nlol/$.)—‘

Wideband
first PMI
i1,2-1

(Ing(Nzoz / Sz)—|

(Ing(Nzoz / Sz)—|

’_|092 (N,O,/ Sz)—‘

(Ing(Nzoz / Sz)—|

Wideband
first PMI
i1,1-2
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Wideband
first PMI 0 0 0 0
i1,2-2
Wideband
first PMI 0 0 0 0
i1,p-2
Wideband
second 0 0 0 0
PMI i2

ETSI



3GPP TS 36.212 version 16.6.0 Release 16 81 ETSI TS 136 212 V16.6.0 (2021-08)

Table 5.2.2.6.2-2B-10 Fields for channel quality information feedback for higher layer configured
subband CQI reports (transmission mode 9/10 configured with 8/12/16/20/24/28/32 antenna ports and
higher layer parameters advancedCodebookEnabled and eMIMO-Type, and
advancedCodebookEnabled=TRUE and eMIMO-Type is set to 'CLASS A’ with codebook configuration
(N,N,,Q,0) and CodebookConfig=2/3/4)
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Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wideband
cQl
codeword
0

Subband
differential
CQl
codeword
0

2N

2N

2N

2N

Wideband
cQl
codeword
1

Subband
differential
cQl
codeword
1

2N

2N

Wideband
first PMI
i1,1-1

’_l 092(N101)-|

’_l 092(N101)-|

P13

Wideband
first PMI
i1,2-1

ﬂ 0, (N,0, ﬂ

ﬂ 0g,(N,0, ﬂ

[log,(NO,/S)) ]

Wideband
first PMI
i1,1-2

[log, (L) ]

[log,(L,) ]

Wideband
first PMI
i1,2-2

[log,(L,)]

[log,(L,)|

Wideband
first PMI
i1,p-2

Wideband
second
PMI i2

12

Field

Bit width

Rank =5

Rank =6

Rank =7

Rank =8

Wideband
CQl
codeword
0

Subband
differential
CQl
codeword
0

2N

2N

2N

2N

Wideband
CQl
codeword
1

Subband
differential
CQl
codeword
1

2N

2N

2N

2N

Wideband
first PMI
i1,1-1

’_IOQz ( Nlol/Sl)—|

|—|ng(Nlol/$.)—‘

|—|ng(Nlol/$.)—‘

|—|ng(Nlol/$.)—‘

Wideband
first PMI
i1,2-1

(Ing(Nzoz / Sz)—|

’_|092 (N,O,/ Sz)—‘

’_|092 (N,O,/ Sz)—‘

’_|092 (N,O,/ Sz)—‘

Wideband
first PMI
i1,1-2
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Wideband
first PMI 0 0 0 0
i1,2-2

Wideband
first PMI 0 0 0 0
i1,p-2

Wideband
second 0 0 0 0
PMI i2

Table 5.2.2.6.2-2B-11: Fields for channel quality information feedback for higher layer configured
subband CQI reports with 4 antenna ports (transmission mode 10 configured with PMI/RI reporting
with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B'

with K>1 and higher layer parameter feCoMP-CSI-Enabled=true, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bitwidth for CRI=0 or 1

ek Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI il 4 4 0 0
Wideband second PMI i2 4 4 4 4

Bitwidth for CRI=2

ek Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N

Wideband first PMI i1 codeword O
Wideband second PMI i2 codeword O
Wideband first PMI i1 codeword 1
Wideband second PMI i2 codeword 1

B S
R R
h|O(M~|O
MO~ ]|O

Table5.2.2.6.2-2C, Table 5.2.2.6.2-2D and Table 5.2.2.6.2-2E show the fields and the corresponding bit widths for the
channel quality information feedback for higher layer configured report for PDSCH transmissions associated with
transmission mode 4, transmission mode 6, transmission mode 8 configured with subband PMI/RI reporting,
transmission mode 9 configured with subband PMI/RI reporting with 2/4/8 antenna ports except with
advancedCodebookEnabled=TRUE, transmission mode 10 configured with subband PMI/RI reporting with 2/4/8
antenna ports except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured with subband
PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS
B' with K>1 except with feCoMP-CSl-Enabled=true and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with subband PMI/RI reporting with 2/4/8 antenna
ports except with alter nativeCodebookEnabledCLASSB_K1=TRUE. The number of configured CSI-RS resourcesin a
CSl processK is defined in [3] and alternativeCodebookEnabledCLASSB_K1 is configured by higher layers[6].

Table5.2.2.6.2-2C-1 and Table 5.2.2.6.2-2D-1 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
10 configured with subband PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSl -Enabled=true, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE. The number of configured CSI-RS resourcesin a CS| processK is
defined in [3].

Table5.2.2.6.2-2E-1 and Table 5.2.2.6.2-2E-2 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with subband PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Typeis set to 'CLASS A" except with advancedCodebookEnabled=TRUE.
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Tableb.2.2.6.2-2E-3 shows the fields and the corresponding bit widths for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured with
subband PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to
'CLASS B' with K=1 and alternativeCodebookEnabledCLASSB K1=TRUE, and transmission mode 9/10 configured
with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with subband PMI/RI
reporting with 2/4/8 antenna ports and higher layer parameter alternativeCodebookEnabledCLASSB K1=TRUE.

Table 5.2.2.6.2-2E-4 and Table 5.2.2.6.2-2E-5 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled=TRUE.

Table 5.2.2.6.2-2E-6 and Table 5.2.2.6.2-2E-7 show the fields and the corresponding bit widths for the channel quality
information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode
9/10 configured with subband PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' and
advancedCodebookEnabled=TRUE.

Table 5.2.2.6.2-2E-9 shows the fields and the corresponding bit widths for the channel quality information feedback for
higher layer configured report for PDSCH transmissions associated with transmission mode 10 configured with
subband PMI/RI reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to
'CLASS B' with K>1and higher layer parameter feCoMP-CSl-Enabled=true, with

alter nativeCodeBookEnabledFor4TX-r12=TRUE. The number of configured CSI-RS resourcesin a CS| processK is
defined in [3].

For Table 5.2.2.6.2-2C-1, Table 5.2.2.6.2-2D-1 and Table 5.2.2.6.2-2E-9, in the case of CRI=2, the rank value
corresponds to RIO for codeword 0 and RI1 for codeword 1.

For Table 5.2.2.6.2-2C, Table 5.2.2.6.2-2C-1, Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2D-1, Table 5.2.2.6.2-2E, Table
5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2, Table 5.2.2.6.2-2E-3, Table 5.2.2.6.2-2E-4, Table 5.2.2.6.2-2E-5, Table 5.2.2.6.2-
2E-6, Table 5.2.2.6.2-2E-7 and Table 5.2.2.6.2-2E-9, N isdefined in clause 7.2 of [3]. For Table 5.2.2.6.2-2E-1, Table
5.2.2.6.2-2E-2, Table 5.2.2.6.2-2E-5, Table 5.2.2.6.2-2E-6, Table 5.2.2.6.2-2E-7 and Table 5.2.2.6.2-2E-8, the

codebook configuration ( N;,N,, O, 02) isdefined in [3], and CodebookConfig is configured by higher layers[6].
The parameters (S, 'S, ) inrank 1 and rank 2 are defined as (S, S, ) = (1, 1) for CodebookConfig=1 and
(S,,S,)=(2, 2) for CodebookConfig =2, 3 and 4. The parameters (S;, S, ) in rank 3 and 4 are defined as

(S.,S,)=(1,2) for CodebookConfig=1, (S,,S,)= (% 1%} for CodebookConfig=2, (S;, S, )= [Ol : %j for

O
CodebookConfig=3, (Su S, ) = [Ol ' sz for CodebookConfig=4. The parameters (Sl, Sz) inrank 5to 8 are

4
parameters (L,,L,) aredefinedas L, = min{4,N,}and L, =2 for N, >N, and N, #1, L, =2 and
L, =min{4,N,} for N,<N, ard N, #1, L, =min{8,N,} and L, =1 for N, =1.

O O
defined as (S,, S, ) = (1, 1) for CodebookConfig=1, (S;,S, )= (—1 ,TZJ for CodebookConfig=2/3/4. The
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Table 5.2.2.6.2-2C: Fields for channel quality information feedback for higher layer configured
subband CQI and subband PMI reports
(transmission mode 4 and transmission mode 6 configured with subband PMI reporting,
transmission mode 8 configured with subband PMI reporting except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9 and transmission 10
configured with subband PMI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 9/10 configured with subband PMI/RI reporting with 2/4 antenna ports and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-
Enabled=true, and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with subband PMI/RI
reporting with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank=1 | Rank =2 | Rank =3 | Rank =4

Wide-band CQI codeword 0O 4 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N 2N

Wide-band CQI codeword 1 0 4 0 4 4 4
Subband differential CQI codeword 1 0 2N 0 2N 2N 2N
Subband precoding matrix indicator 2N N 4N 4N 4N 4N

Table 5.2.2.6.2-2C-1: Fields for channel quality information feedback for higher layer configured
subband CQI and subband PMI reports
(transmission mode 10 configured with subband PMI/RI reporting with 2/4 antenna ports and higher
layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher layer
parameter feCoMP-CSI-Enabled=true, except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width for CRI=0 or 1
Field 2 antenna ports 4 antenna ports
Rank = Rank = Rank = Rank = Rank = Rank =

1 2 1 2 3 4

Wide-band CQI codeword 0 4 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N 2N

Wide-band CQI codeword 1 0 4 0 4 4 4
Subband differential CQI codeword 1 0 2N 0 2N 2N 2N
Subband precoding matrix indicator 2N N 4N 4N 4N 4N

Bit width for CRI=2
Field 2 antenna ports 4 antenna ports
Rank = Rank = Rank = Rank = Rank = Rank =

1 2 1 2 3 4

Wide-band CQI codeword 0 4 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N 2N
Wide-band CQI codeword 1 4 4 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N 2N 2N
Subband precoding m%trix indicator codeword 2N N AN AN AN AN

Subband precoding matrix indicator codeword

P i 2N N 4N 4N AN 4N
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Table 5.2.2.6.2-2D: Fields for channel quality information feedback for higher layer configured
subband CQIl and subband PMI reports with 8 antenna ports (transmission mode 9 configured with
subband PMI reporting except with advancedCodebookEnabled=TRUE, transmission mode 10
configured with subband PMI reporting except with advancedCodebookEnabled=TRUE, transmission
mode 9/10 configured with subband PMI/RI reporting and higher layer parameter eMIMO-Type, and
eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with subband PMI/RI
reporting with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Field Bitwidth
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1 4 4 2 2
Subband second PMI i2 4N 4N 4N 3N
Field Bitwidth
Rank =5 | Rank=6 | Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 2 2 2 0
Subband second PMI i2 0 0 0 0
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Table 5.2.2.6.2-2D-1: Fields for channel quality information feedback for higher layer configured
subband CQI and subband PMI reports with 8 antenna ports (transmission mode 10 configured with
subband PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS

B' with K>1 and higher layer parameter feCoMP-CSI-Enabled=true)

Field Bitwidth for CRI=0or 1
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1 4 4 2 2
Subband second PMI i2 4N 4N 4N 3N
Field Bitwidth for CRI=0or 1
Rank =5 | Rank =6 | Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 2 2 2 0
Subband second PMI i2 0 0 0 0
Field Bitwidth for CRI= 2
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 codeword O 4 4 2 2
Subband second PMI i2 codeword 0 4N 4N 4N 3N
Wideband first PMI i1 codeword 1 4 4 2 2
Subband second PMI i2 codeword 1 4N 4N 4N 3N

Table 5.2.2.6.2-2E: Fields for channel quality information feedback for higher layer configured
subband CQIl and subband PMI reports with 4 antenna ports (transmission modes 8, 9 and 10
configured with subband PMI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-
r12=TRUE, except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured with
subband PMI/RI reporting with 2/4 antenna ports and higher layer parameter eMIMO-Type, and
eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and K=1 with except
with alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with subband PMI/RI reporting with 4 antenna ports
except with alternativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Field Bitwidth
Rank =1 | Rank =2 | Rank =3 | Rank =4

Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1 4 4 0 0
Subband second PMI i2 4N 4N 4N 4N
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Table 5.2.2.6.2-2E-1: Fields for channel quality information feedback for higher layer configured

subband CQI reports and subband PMI reports (transmission mode 9/10 configured with higher layer

parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A' with codebook configuration
(N,N,,Q,0) and CodebookConfig=1, except with advancedCodebookEnabled=TRUE)

Field Bitwidth
Rank =1 Rank =2 Rank =3 Rank =4
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 0
Wideband CQI
codeword 1 0 4 4 4
Subband
differential CQI 0 2N 2N 2N
codeword 1
Wideband first N,O 9-N N,O 9-N
IPeM?ir]l,llrs [logo(N,Oy)] | [logy(N,Oy)] {'09 [ 5 X[Zﬂ 8 sz ('og{éllx{zﬂszjm
Wideband first
PMI 1.2 [10g2(N20,)[ | [10g,(N0)] ﬂogz(Nzoz)—l ﬂng(Nzoz)—l
Subband
second PMI i2 2N 2N N
Field Bitwidth
! Rank =5 Rank =6 Rank =7 Rank =8
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 0
Wideband CQI
codeword 1 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 1
g | [100,(N0O,/S)] [[10g,(NO/S)]|  [log,(NO/S)] [log, (N.O,/S))]
Wideband first
deband frst | Tlog, (N,0,/S,)] |[log,(N.0,/S)]|  [log,(N.O,/S,)] [log, (N.0,/S,)]
Subband
second PMI i2 0 0 0 0
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Table 5.2.2.6.2-2E-2: Fields for channel quality information feedback for higher layer configured

subband CQI reports and subband PMI reports (transmission mode 9/10 configured with higher layer

parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A' with codebook configuration
(N,N,,Q,0) and CodebookConfig=2/3/4, except with advancedCodebookEnabled=TRUE)

Field

Bitwidth

Rank =1

Rank =2

Rank =3

Rank =4

Wideband
cQl
codeword
0

Subband
differential
cQl
codeword
0

2N

2N

2N

2N

Wideband
CQl
codeword
1

Subband
differential
cQl
codeword
1

2N

2N

2N

Wideband
first PMI
i1,1

|—| 0g,(N,O, / 2)-|

|—| 0g,(N,O; / 2)-|

o252

(o5

—_—

Wideband
first PMI
i1,2

’_l 092(N202 /2)-‘

|_| 092(N202 /2)-‘

2]

O

(]

Subband
second
PMI i2

4N

4N

4N

3N

Field

Bitwidth

Rank =5

Rank =6

Rank =7

Rank =8

Wideband
cQl
codeword
0

Subband
differential
Cql
codeword
0

2N

2N

2N

2N

Wideband
CQl
codeword
1

Subband
differential
cQl
codeword
1

2N

2N

2N

2N

Wideband
first PMI
i1,1

[log, (N,O,/S)]

[log,(N,O,/S)]

[log,(N,O,/S)]

[log,(N,O,/S)]

Wideband
first PMI
i1,2

’_IOQz (N,O,/ Sz)—‘

|_|ng (NGO, / Sz)—|

’_IOQz (N,O,/ Sz)—‘

’_IOQz (N,O,/ Sz)—‘

Subband
second
PMI i2
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Table 5.2.2.6.2-2E-3: Fields for channel quality information feedback for higher layer configured
subband CQI reports and subband PMI reports (transmission mode 9/10 configured and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with 2/4/8 antenna
ports and higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N 2N 2N
Precoding matrix indicator 2N N 3N 3N 2N N
Bit width
Field 8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 | Rank =5to Rank =8
Wideband CQI codeword 0 4 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N 2N
Precoding matrix indicator 4N 4N 4N 3N 0

Table 5.2.2.6.2-2E-4: Fields for channel quality information feedback for higher layer configured
subband CQI and subband PMI reports (transmission mode 9/10 configured with subband PMI
reporting with 4 antenna ports, and higher layer parameter advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 | Rank =2 | Rank=3 | Rank =4

Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1,1-1 3 3 0 0
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 0 0 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 2 2 0 0
Subband second PMI i2 6N 12N AN AN
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Table 5.2.2.6.2-2E-5: Fields for channel quality information feedback for higher layer configured
subband CQIl and subband PMI reports (transmission mode 9/10 configured with subband PMI
reporting with 8 antenna ports, and higher layer parameter advancedCodebookEnabled=TRUE)

Field Bitwidth
Rank =1 Rank =2 Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1,1-1 [log,(N,O)] | [10g,(N,0)| 2 2
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 |_I ogz(Li)—| |_I ogz(Li)—| 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 2 2 0 0
Subband second PMI i2 6N 12N 4N 3N
. Bitwidth
Field Rank =5 Rank =6 Rank =7 | Rank =8
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1,1-1 2 2 2 0
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 0 0 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 0 0 0 0
Subband second PMI i2 0 0 0 0
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Table 5.2.2.6.2-2E-6: Fields for channel quality information feedback for higher layer configured
subband CQIl and subband PMI reports (transmission mode 9/10 configured with higher layer
parameters advancedCodebookEnabled and eMIMO-Type, and advancedCodebookEnabled= TRUE
and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=1)

Field Bitwidth
Rank =1 Rank =2 Rank =3 Rank = 4
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 0
Wideband CQI
codeword 1 0 4 4 4
Subband
differential CQI 0 2N 2N 2N
codeword 1
Wideband first N,O 9-N N,O 9-N
IPI\e/Il?ln,l-llrs [log,(N,O,)] [log,(N,0,)] {Iog{éllx[b{ - ZJm Pogz{;lx{ZJ{%BZJm
Wideband first
PMI |1’2_1 |7|092(N202)—| |7|092(N202)—| [lOQZ(NZOZ)—I |7|0g2(N202)—|
Wideband first
sepana st flogy(L) | flog(L)] 0 0
Wideband first
geband st | [logy(L)] | [logy(Ly)] 0 0
Wideband first
PMI i1,p-2 2 2 0 0
Subband
second PMI i2 6N 12N N N
Field Bitwidth
Rank =5 Rank =6 Rank =7 Rank =8
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 0
Wideband CQI
codeword 1 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 1
Vs | [100,(NO/S)] [[0g,(NO/S)]|  [log,(NO/S)] [log, (N.O,/S))]
Wi first
::Ej'\e/l??{]g_irs |7|092(N202/SZ)—| |7|092(N202/Sz)—| |7|092(N202/SZ)—| |7|092(N202/SZ)—|
Wideband first
PMIi1,1-2 0 0 0 0
Wideband first
PMIi1,2-2 0 0 0 0
Wideband first
PMI i1,p-2 0 0 0 0
Subband
second PMI i2 0 0 0 0
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Table 5.2.2.6.2-2E-7: Fields for channel quality information feedback for higher layer configured
subband CQIl and subband PMI reports (transmission mode 9/10 configured with higher layer
parameters advancedCodebookEnabled and eMIMO-Type, and advancedCodebookEnabled= TRUE
and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=2/3/4)

Field Bitwidth
Rank =1 Rank =2 Rank =3 Rank = 4
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 0
Wideband CQI
codeword 1 0 4 4 4
Subband
differential CQI 0 2N 2N 2N
codeword 1
Wideband first N,O 9-N N, 0. 9-N
PMIi1,1-1 ﬂOgZ(Nlolﬂ |7|092(N101)—‘ LOQZ{; s X[Z‘{ s ZJJN ’]092{;1 s X{Z‘*L 8 2Bﬂ
Wideband first N,O, N,O,
PMIi1,2-1 |—|092(N202)-‘ |_|092(N202)-‘ ’]092[ S J ’]092( S
2 2
Wideband first
gepand st | flogy(L) ] | [logy(Ly)] 0 0
Wideband first
oo 1 Nogy(L)] | [logy(Ly)] 0 0
Wideband first
PMI i1,p-2 2 2 0 0
Subband
second PMI i2 6N 12N 4N 3N
Field Bitwidth
Rank =5 Rank =6 Rank =7 Rank =8
Wideband CQI
codeword 0 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 0
Wideband CQI
codeword 1 4 4 4 4
Subband
differential CQI 2N 2N 2N 2N
codeword 1
Wideband first
it | [108.(NO/S)] [[log, (NG, /8)] [log,(NO,/S)] [log,(NO,/S)]
Wideband first
ideband irst | riog (n,0,/5,)] |log, (N.O,/S)]|  [log,(NO,/S,)] [10g,(N.0,/S,)]
Wideband first
PMIi1,1-2 0 0 0 0
Wideband first
PMIi1,2-2 0 0 0 0
Wideband first
PMIi1,p-2 0 0 0 0
Subband
second PMI i2 0 0 0 0

Table 5.2.2.6.2-2E-8 shows the fields and the corresponding bit widths for i1 for higher layer configured subband CQI
reports for PDSCH transmissions associated with transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A" with 8/12/16/20/24/28/32 antenna ports and
eMIMO-Type2 is set to 'CLASS B', where ilis associated with Class A.
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Table 5.2.2.6.2-2E-8: Fields for il feedback (transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A' with codebook
configuration (N,N,Q,Q) , where i1 is associated with Class A)

Bit width
Field Max 1 or 2 layers Max 4 or 8 layers
Rank =1 Rank =1 Rank =3
Wideband
first PMI [1og,(N,0,/S,)] [log,(N,0,/S,)] ('OQZ{?X{“VZNZDH
i1,1
Wideband
first PMI ﬂng(Nzozlszﬂ ﬂng(Nzozlszﬂ ﬂng(NZOZ/SZ)—I
i1,2

Table 5.2.2.6.2-2E-9: Fields for channel quality information feedback for higher layer configured
subband CQI and subband PMI reports with 4 antenna ports (transmission mode 10 configured with
subband PMI/RI reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-

Type is set to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSI-Enabled=true, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Field Bitwidth for CRI=0 or 1
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2N 2N 2N
Wideband first PMI i1 4 4 0 0
Subband second PMI i2 4N 4N 4N 4N
Field Bitwidth for CRI=2
Rank =1 | Rank=2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2N 2N 2N 2N
Wideband CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2N 2N 2N 2N
Wideband first PMI i1 codeword 0 4 4 0 0
Subband second PMI i2 codeword 0 4N 4N 4N 4N
Wideband first PMI i1 codeword 1 4 4 0 0
Subband second PMI i2 codeword 1 4N 4N 4N 4N

Table 5.2.2.6.2-3 shows the fields and the corresponding bit width for the rank indication feedback for higher layer
configured subband CQI reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4,
transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with
2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission
mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K=1, transmission mode 9/10 configured with PMI/RI reporting and higher layer
parameter csi-RS-NZP-mode is set to 'multi-shot' with activatedResources=1 and more than one port for the activated
CSI-RS resource, transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS
ConfigNZP-ApList and the higher layer parameter csi-RS-NZP-mode is set to ‘aperiodic’ and more than one port for the
activated CSI-RS resource, transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-
Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna ports and rank indication is associated
with eMIMO-Type2, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A', and transmission mode 9/10
configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with
K=1 with 2/4/8 antenna ports, transmission mode 9/10 configured without PMI reporting and higher layer parameter
csi-RSNZP-mode is set to 'multi-shot' with activatedResources=1 and more than one port for the activated CSI-RS
resource, transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-
ApList and the higher layer parameter csi-RS-NZP-mode is set to "aperiodic' and more than one port for the activated
CSI-RS resource, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-
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Type2, and eMIMO-Type2 configured without PMI reporting with 2/4/8 antenna ports and rank indication is associated
with eMIMO-Type2.

Table 5.2.2.6.2-3A shows the fields and the corresponding bit width for the CSI-RS resource indication feedback for
higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10
configured with 1 antenna port for each CSI-RS resource except with feCoMP-CS -Enabled=true and higher layer
parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 except with higher layer parameter csi-RS
NZP-mode configured, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-
Type2, and eMIMO-Type is set to 'CLASS B' with K>1, where CRI is associated with the eMIMO-Type.

Table 5.2.2.6.2-3B shows the fields and the corresponding bit width for the joint CRI and RI feedback for higher layer
configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without
PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to '"CLASS B' with K>1 except with
feCoMP-C3 -Enabled=true, and except with higher layer parameter csi-RS-NZP-mode configured, transmission mode
9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B'
with K>1 except with feCoMP-CS -Enabled=true and 2/4/8 antenna ports except with higher layer parameter csi-RS-
NZP-mode configured.

Table 5.2.2.6.2-3C shows the fields and the corresponding bit width for the CSI-RS resource indication feedback for
higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10
configured with higher layer parameter csi-RS-NZP-mode set to ‘multi-shot' and with activatedResour ces, and 1 antenna
port per activated CSI-RS resource except with feCoMP-CS-Enabled=true. N is the value of higher layer parameter
activatedResour ces.

Table 5.2.2.6.2-3D shows the fields and the corresponding bit width for the joint CRI and RI feedback for higher layer
configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without
PMI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and with activatedResources>1 and
more than one port for at least one activated CSI-RS resource except with feCoMP-CS -Enabled=true, and transmission
mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and
with activatedResources>1 and more than one port for at least one activated CSI-RS resource except with feCoMP-CS -
Enabled=true. N isthe value of higher layer parameter activatedResources.

Table 5.2.2.6.2-3E shows the fields and the corresponding bit width for the rank indication feedback for higher layer
configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS A’ with
8/12/16/20/24/28/32 antenna ports and eMIMO-Type2 is set to 'CLASS B', where rank indication is associated with the
eMIMO-Type.

Table 5.2.2.6.2-3F shows the fields and the corresponding bit width for the joint CRI and RI feedback for higher layer
configured subband CQI reports for PDSCH transmissions associated with transmission mode 10 configured without
PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 and higher
layer parameter feCoMP-CS -Enabled=true except with higher layer parameter csi-RS-NZP-mode configured,
transmission mode 10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is
set to 'CLASS B' with K>1 CSI-RS resources and more than one port for at least one CSI-RS resource and higher layer
parameter feCoMP-CS -Enabled=true, transmission mode 10 configured without PMI reporting and higher layer
parameter csi-RS-NZP-mode is set to 'multi-shot’ and with activatedResources>1 and more than one port for at least one
activated CSI-RS resource and higher layer parameter feCoMP-CS -Enabled=true, and transmission mode 10
configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot’ and with
activatedResources>1 and more than one port for at least one activated CSI-RS resource and higher layer parameter
feCoMP-CS-Enabled=true. In the case of CRI=2, Rank indication in Table 5.2.2.6.2-3F correspondsto { RIO, RI1},
where RIO is the rank indication for codeword 0 and RI1 is the rank indication for codeword 1.

Table 5.2.2.6.2-3G shows the fields and the corresponding bit width for the CRI feedback for higher layer configured
subband CQI reports for PDSCH transmissions associated with transmission mode 10 configured with PMI/RI reporting
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 CSI-RS resources and one
port for each CSI-RS resource and higher layer parameter feCoMP-CSl -Enabled=true, and transmission mode 10
configured with higher layer parameter csi-RS-NZP-mode set to 'multi-shot' and with activatedResources>1, and 1
antenna port per activated CSI-RS resource and higher layer parameter feCoMP-CSl -Enabled=true.
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Table 5.2.2.6.2-3: Fields for rank indication feedback for higher layer configured subband CQI reports
(transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting,
transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode

10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with

PMI/RI or without PMI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K=1, transmission mode 9/10 configured with PMI/RI or
without PMI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' with
activatedResources =1 and more than one port for the activated CSI-RS resource, transmission
mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-ApList and
the higher layer parameter csi-RS-NZP-mode is set to 'aperiodic' and more than one port for the
activated CSI-RS resource, transmission mode 9/10 configured with higher layer parameter eMIMO-

Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI or without PMI reporting with 2/4/8

antenna ports and rank indication is associated with eMIMO-Type2, and transmission mode 9/10
configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS A")

Bit width
Field 2 antenna 4 antenna ports 8/12/16/20/24/28/32 antenna ports
. Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
Rank
indication L L 2 L 2 s

Table 5.2.2.6.2-3A: Fields for CRI feedback for higher layer configured subband CQI reports
(transmission mode 9/10 configured with 1 antenna port for each CSI-RS resource except with
feCoMP-CSI-Enabled=true and higher layer parameter eMIMO-Type, and eMIMO-Type is set to

'CLASS B' with K>1 except with higher layer parameter csi-RS-NZP-mode configured, and
transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and
eMIMO-Type is set to 'CLASS B' with K>1, where CRI is associated with the eMIMO-Type)

Field Bit width
K=2 K=3and K=4 K=5to K=8
CRI 1 2 3

Table 5.2.2.6.2-3B: Fields for joint CRI and RI feedback for higher layer configured subband CQI
reports (transmission mode 9/10 configured without PMI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true,
and except with higher layer parameter csi-RS-NZP-mode configured, and transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to
'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true and 2/4/8 antenna ports except with
higher layer parameter csi-RS-NZP-mode configured)

Bit width
" 4 antenna ports 8 antenna ports
Field 2 anot;etr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log, (K)] [log,(K)| | [log,(K)] | Tlog,(K)] | [log,(K)] | [log,(K)]
_ Rank 1 1 2 1 2 3
indication

Table 5.2.2.6.2-3C: Fields for CRI feedback for higher layer configured subband CQI reports
(transmission mode 9/10 configured with higher layer parameter csi-RS-NZP-mode set to 'multi-shot’
and with activatedResources>1, and 1 antenna port per activated CSI-RS resource except with
feCoMP-CSI-Enabled=true)

) Bit width
FIEld =2 N=3andN=4
CRI 1 2
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Table 5.2.2.6.2-3D: Fields for joint CRI and RI feedback for higher layer configured subband CQI
reports (transmission mode 9/10 configured without PMI reporting and higher layer parameter csi-
RS-NZP-mode is set to 'multi-shot' and with activatedResources>1 and more than one port for at
least one activated CSI-RS resource except with feCoMP-CSI-Enabled=true, and transmission mode
9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-
shot' and with activatedResources>1 and more than one port for at least one activated CSI-RS
resource except with feCoMP-CSI-Enabled=true)

Bit width
. 4 antenna ports 8 antenna ports
i 2 anot:atr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log,(N)] | [log,(N)] | [log,(N)] | T[log,(N)| | [log,(N)] | [log,(N)]
Rank
indication 1 1 2 1 2 3

Table 5.2.2.6.2-3E: Fields for rank indication feedback for higher layer configured subband CQI
reports (transmission mode 9/10 and higher layer parameter eMIMO-Type and eMIMO-Type2, and
eMIMO-Type set to 'CLASS A' and eMIMO-Type2 is set to 'CLASS B', where rank indication is
associated with the eMIMO-Type)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Max 1 or 2 layers | Max 4 or 8 layers
Rank indication 0 1

Table 5.2.2.6.2-3F: Fields for joint CRI and RI feedback for higher layer configured subband CQI
reports (transmission mode 10 configured without PMI reporting and higher layer parameter eMIMO-
Type, and eMIMO-Type is set to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSI-
Enabled=true except with higher layer parameter csi-RS-NZP-mode configured, transmission mode
10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS B' with K>1 CSI-RS resources and more than one port for at least one CSI-RS resource
and higher layer parameter feCoMP-CSI-Enabled=true, transmission mode 10 configured without PMI
reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and with
activatedResources>1 and more than one port for at least one activated CSI-RS resource and higher
layer parameter feCoMP-CSI-Enabled=true, and transmission mode 10 configured with PMI/RI
reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and with
activatedResources>1 and more than one port for at least one activated CSI-RS resource and higher
layer parameter feCoMP-CSI-Enabled=true)

Bit width
. 4 antenna ports 8 antenna ports
FIEld 2 anc;[retr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI 2 2 2 2 2 2
_ Rank 2 2 4 2 4 4
indication

Table 5.2.2.6.2-3G: Fields for CRI feedback for higher layer configured subband CQI reports
(transmission mode 10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K>1 CSI-RS resources and one port for each CSI-RS
resource and higher layer parameter feCoMP-CSI-Enabled=true, and transmission mode 10
configured with higher layer parameter csi-RS-NZP-mode set to 'multi-shot’ and with
activatedResources>1, and 1 antenna port per activated CSI-RS resource and higher layer parameter
feCoMP-CSI-Enabled=true)

Field Bit width
CRI 2
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The channel quality bitsin Table 5.2.2.6.2-1, Table 5.2.2.6.2-1B, Table 5.2.2.6.2-1B-1, Table 5.2.2.6.2-2, Table
5.2.2.6.2-2-1, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2A-1, Table 5.2.2.6.2-2B, Table 5.2.2.6.2-2C, Table 5.2.2.6.2-2C-1,
Table5.2.2.6.2-2D, Table 5.2.2.6.2-2D-1, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2, Table
5.2.2.6.2-2B-3, Table 5.2.2.6.2-2B-4, Table 5.2.2.6.2-2B-5, Table 5.2.2.6.2-2B-6, Table 5.2.2.6.2-2B-7, Table 5.2.2.6.2-
2B-8, Table 5.2.2.6.2-2B-9, Table 5.2.2.6.2-2B-10, Table 5.2.2.6.2-2B-11, Table 5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2,
Table5.2.2.6.2-2E-3, Table 5.2.2.6.2-2E-4, Table 5.2.2.6.2-2E-5, Table 5.2.2.6.2-2E-6, Table 5.2.2.6.2-2E-7, Table
5.2.2.6.2-2E-9, Table 5.2.2.6.2-3B, and Table 5.2.2.6.2-3D form the bit sequence 0y, 0;,05,...,05_1 With 0y

corresponding to the first bit of the first field in each of the tables, 0, corresponding to the second bit of the first field in
each of the tables, and 0o, ; corresponding to the last bit in the last field in each of the tables. The field of the PMI and

subband differential CQI shall be in the increasing order of the subband index [3]. Thefirst bit of each field corresponds
to MSB and the last bit LSB. The RI bits sequence in Tables 5.2.2.6.2-3, 5.2.2.6.2-3B, 5.2.2.6.2-3D, 5.2.2.6.2-3E,
5.2.2.6.2-3F and the CRI sequencein Tables 5.2.2.6.2-3A, 5.2.2.6.2-3C and 5.2.2.6.2-3G are encoded according to
clause 5.2.2.6.

For transmission mode 9/10 configured with Class B CSI reporting and K>1 except with feCoMP-CS -Enabled=true,
the number of antenna port in Table 5.2.2.6.2-3B (or Table 5.2.2.6.2-3F with feCoMP-CS -Enabled=true) refersto the
maximum number of antenna ports of K CSI-RS resources configured for the CSl-process for the UE.

For transmission mode 9/10 configured with Class B CSl reporting and K>1 except with feCoMP-CS -Enabled=true
and with activatedResources>1, the number of antenna port in Table 5.2.2.6.2-3D refers to the maximum number of
antenna ports of N CSI-RS resources activated for the CSl-process for the UE. N isthe value of higher layer parameter
activatedResour ces.

For a UE configured with the higher layer parameter shortTTI, the entries associated with codeword 1 in Table
5.2.2.6.2-1A, Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2B, Table 5.2.26.2-2B1, Table 5.2.26.2-2B2, Table
5.2.26.2-2B3, Table 5.2.26.2-2B4, Table 5.2.26.2-2B5, Table 5.2.26.2-2B6, Table 5.2.26.2-2B7, Table 5.2.26.2-2B8,
Table 5.2.26.2-2B9, Table 5.2.26.2-2B10, Table 5.2.2.6.2-2C, Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-
2E-1, Table 5.2.2.6.2-2E-2, Table 5.2.2.6.2-2E-3, Table 5.2.2.6.2-2E-4, Table 5.2.2.6.2-2E-5, Table 5.2.2.6.2-2E-6,
Table5.2.2.6.2-2E-7 and Table 5.2.2.6.2-2E-8 are not applicable.

5.2.2.6.3 Channel gquality information formats for UE selected subband CQI reports

Table 5.2.2.6.3-1 shows the fields and the corresponding bit widths for the channel quality information feedback for UE
selected subband CQI for PDSCH transmissions associated with transmission mode 1, transmission mode 2,
transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission
mode 9 configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured
without PMI/RI reporting or configured with 1 antenna port except with feCoMP-CSl -Enabled=true, and transmission
mode 6 for BL/CE UEs. L inTable5.2.2.6.3-1 isdefined in clause 7.2 of [3].

Table 5.2.2.6.3-1A shows the fields and the corresponding bit widths for the channel quality information feedback for
UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10 configured without PM|
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports
except with feCoMP-CS -Enabled=true, transmission mode 9/10 configured with higher layer parameter eMIMO-Type
and eMIMO-Type2, and eMIMO-Type2 configured without PMI reporting with 2/4/8 antenna ports.

Table 5.2.2.6.3-1B show the fields and the corresponding bit widths for the channel quality information feedback for
UE selected subband CQI for PDSCH transmissions associated with transmission mode 10 configured without PMI/RI
reporting or configured with 1 antenna port and higher layer parameter feCoMP-CS -Enabled=true.

Table 5.2.2.6.3-1B-1 show the fields and the corresponding bit widths for the channel quality information feedback for
UE selected subband CQI for PDSCH transmissions associated with transmission mode 10 configured without PMI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to ‘CLASS B' with 2/4/8 antenna ports and
higher layer parameter feCoMP-CS -Enabled=true.

For Table 5.2.2.6.3-1B and Table 5.2.2.6.3-1B-1, in the case of CRI=2, the rank value correspondsto RIO for codeword
0 and RI1 for codeword 1.
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Table 5.2.2.6.3-1: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7,
transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without
PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI
reporting or configured with 1 antenna port except with feCoMP-CSI-Enabled=true, and transmission
mode 6 for BL/CE UES)

Field Bit width
Wide-band CQI codeword 4
Subband differential CQI 2
Position of the M selected subbands L

Table 5.2.2.6.3-1A Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured without PMI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports except with feCoMP-CSI-
Enabled=true, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured without PMI reporting with 2/4/8 antenna ports)

Field Bit width
Rank =1 | Rank >1
Wide-band CQI codeword 0 4 4
Subband differential CQI codeword 0 2 2
Wide-band CQI codeword 1 0 4
Subband differential CQI codeword 1 0 2
Position of the M selected subbands L L

Table 5.2.2.6.3-1B: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port
and higher layer parameter feCoMP-CSI-Enabled=true)

Field Bit width for CRI=0 or 1
Wide-band CQI 4
Subband differential CQI 2
Position of the M selected subbands L

Field Bit width for CRI=2
Wide-band CQI codeword 0
Subband differential CQI codeword 0
Wide-band CQI codeword 1
Subband differential CQI codeword 1

Position of the M selected subbands

NN (A

Table 5.2.2.6.3-1B-1: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 10 configured without PMI reporting and higher layer parameter eMIMO-
Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports and higher layer parameter
feCoMP-CSI-Enabled=true)

Field Bit width for CRI=0or 1
Rank =1 Rank >1
Wide-band CQI codeword 0 4 4
Subband differential CQI codeword 0 2 2
Wide-band CQI codeword 1 0 4
Subband differential CQI codeword 1 0 2
Position of the M selected subbands L L

Field Bit width for CRI=2
Rank =1 Rank >1
Wide-band CQI codeword 0 4 4
Subband differential CQI codeword 0 2 2
Wide-band CQI codeword 1 4 4
Subband differential CQI codeword 1 2 2
Position of the M selected subbands L L
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Table5.2.2.6.3-2, Table 5.2.2.6.3-2A and Table 5.2.2.6.3-2B show the fields and the corresponding bit widths for the
channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with
transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI reporting, transmission mode
9 configured with PMI/RI reporting with 2/4/8 antenna port except with advancedCodebookEnabled=TRUE,
transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with
advancedCodebookEnabled=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna
ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-
CS-Enabled=true and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports except with alter nativeCodebookEnabledCLASSB_K1=TRUE, where the number of
configured CSI-RS resourcesin a CSl process K is defined in [3] and alternativeCodebookEnabledCLASSB K1 is
configured by higher layers[6].

Table5.2.2.6.3-2-1 and Table 5.2.2.6.3-2A-1 show the fields and the corresponding bit widths for the channel quality
information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 10
configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type
isset to 'CLASS B' with K>1, and higher layer parameter feCoMP-CSl -Enabled=true, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE. The number of configured CSI-RS resourcesin a CS| processK is
defined in [3].

Table 5.2.2.6.3-2B-1 shows the fields and the corresponding bit widths for the channel quality information feedback for
UE selected subband CQI for PDSCH transmissions associated with transmission mode 10 configured with PMI/RI
reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1, and higher layer parameter feCoMP-CS -Enabled=true, with alternativeCodeBookEnabledFor4TX-r12=TRUE.
The number of configured CSI-RS resourcesin a CSl process K isdefined in [3].

For Table 5.2.2.6.3-2-1, Table 5.2.2.6.3-2A-1 and Table 5.2.2.6.3-2B-1, in the case of CRI=2, the rank value
corresponds to RIO for codeword 0 and RI1 for codeword 1.

Table5.2.2.6.3-2C and Table 5.2.2.6.3-2D show the fields and the corresponding bit widths for the channel quality
information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter eMIMO-Type,
and eMIMO-Typeis set to 'CLASS A' except with advancedCodebookEnabled=TRUE.

Table 5.2.2.6.3-2E shows the fields and the corresponding bit widths for the channel quality information feedback for
UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI
reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with
K=1 and alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna
ports with alternativeCodebookEnabledCLASSB_K1=TRUE.

Table5.2.2.6.3-2F and Table 5.2.2.6.3-2G show the fields and the corresponding bit widths for the channel quality
information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled=TRUE.

Table5.2.2.6.3-2H and Table 5.2.2.6.3-21 show the fields and the corresponding bit widths for the channel quality
information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' and
advancedCodebookEnabled=TRUE.

For Table 5.2.2.6.3-2, Table 5.2.2.6.3-2-1, Table 5.2.2.6.3-2A, Tahle 5.2.2.6.3-2A-1, Tahle 5.2.2.6.3-2B, Table
5.2.2.6.3-2B-1, Tahle 5.2.2.6.3-2C, Tahle 5.2.2.6.3-2D, Table 5.2.2.6.3-2E, Table 5.2.2.6.3-2F, Table 5.2.2.6.3-2G,
Table5.2.2.6.3-2H and Table 5.2.2.6.3-21, L isdefined in clause 7.2 of [3]. For Table 5.2.2.6.3-2C, Table 5.2.2.6.3-2D,
Table5.2.2.6.3-2G, Table 5.2.2.6.3-2H, Table 5.2.2.6.3-2| and Table 5.2.2.6.3-2J, the codebook configuration

( N;,N,,O, OZ) is defined in [3], and CodebookConfig is configured by higher layers [6]. The parameters (Sl SZ)
inrank 1 and rank 2 are defined as (S;, S, ) = (1, 1) for CodebookConfig=1and (S, S, )= (2, 2) for
CodebookConfig =2, 3 and 4. The parameters (S, S, ) inrank 3and 4 are defined as (S, S, ) = (1,1) for

Ol

@) O
CodebookConfig=1, (S, S, )= (? ,f} for CodebookConfig=2, (S,,S, )= (Ol : ?ZJ for CodebookConfig=3,
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O
(Sl, S ) = (01,72} for CodebookConfig=4. The parameters (S;, S, ) in rank 5 to 8 are defined as

O O
(S,,S,)=(1,1) for CodebookConfig=1, (Su S, ) = (71 ,sz for CodebookConfig=2/3/4. The parameters

(L,,L,) aredefinedas L, = min{4,N,} and L, =2 for N;> N, and N, #1, L, =2 and L, = min{4,N, }
for Ny<N,and N, #1, L, =min{8,N,} and L, =1 for N, =1.

Table 5.2.2.6.3-2: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 4, transmission mode 6, transmission mode 8 configured with PMI/RI
reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9
configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true,
and K=1 except with alternativeCodebookEnabledCLASSB_K1=TRUE, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank > 1

Wide-band CQI codeword 0
Subband differential CQI codeword 0
Wide-band CQI codeword 1
Subband differential CQI codeword 1
Position of the M selected subbands
Precoding matrix indicator

A (Oo|lON|A~
NI (NN
| |o|loN|~
I |NAIND

Table 5.2.2.6.3-2-1: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 10 configured with PMI/RI reporting with 2/4 antenna ports and higher
layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1, and higher layer
parameter feCoMP-CSI-Enabled=true, except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width for CRI=0 or 1
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank=2 | Rank=1 | Rank >1

Wide-band CQI codeword 0
Subband differential CQI codeword 0
Wide-band CQI codeword 1
Subband differential CQI codeword 1
Position of the M selected subbands
Precoding matrix indicator

AC(OC|lON|A>
NIF (NN
0| r-o|oN|~
I (NN

Bit width for CRI=2
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank >1

Wide-band CQI codeword 0
Subband differential CQI codeword 0
Wide-band CQI codeword 1
Subband differential CQI codeword 1
Position of the M selected subbands
Precoding matrix indicator codeword 0
Precoding matrix indicator codeword 1

INNINY | ol [NE NS T ST FS
NN (NSNS
oo (N|A (N
e DS IEN SRS
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Table 5.2.2.6.3-2A: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9 configured with PMI/RI reporting with 8 antenna ports except with
advancedCodebookEnabled=TRUE, transmission mode 10 configured with PMI/RI reporting with 8
antenna ports except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured
with PMI/RI reporting with 8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type
is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field
Rank = | Rank = | Rank= | Rank= | Rank = | Rank= | Rank = | Rank =
1 2 3 4 5 6 7 8
Wide-band CQI codeword 0 4 4 4 4 4 4 4 4
Subband differential CQI 2 > > > 2 > > 2
codeword 0
Wide-band CQI codeword 1 0 4 4 4 4 4 4 4
Subband differential CQI
codeword 1 0 2 2 2 2 2 2 2
Position of the M selected
subbands L L L L L L L L
Wideband first PMI i1 4 4 2 2 2 2 2 0
Wideband second PMI i2 4 4 4 3 0 0 0 0
Subband second PMI i2 4 4 4 3 0 0 0 0

Table 5.2.2.6.3-2A-1: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 10 configured with PMI/RI reporting with 8 antenna ports and higher
layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1, and higher layer
parameter feCoMP-CSI-Enabled=true)

Bit width for CRI=0 or 1
Rank=1 | Rank=2 | Rank=3 | Rank=4

Field
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Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword O 2 2 2 2
Wide-band CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2 2 2
Position of the M selected subbands L L L L
Wideband first PMI il 4 4 2 2
Wideband second PMI i2 4 4 4 3
Subband second PMI i2 4 4 4 3
Field Bitwidth for CRI=0or 1
Rank =5 Rank =6 Rank =7 Rank =8
Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword O 2 2 2 2
Wide-band CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2 2 2 2
Position of the M selected subbands L L L L
Wideband first PMI il 2 2 2 0
Wideband second PMI i2 0 0 0 0
Subband second PMI i2 0 0 0 0
Field Bit width for CRI=2
Rank =1 Rank =2 Rank =3 Rank =4
Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword O 2 2 2 2
Wide-band CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2 2 2 2
Position of the M selected subbands L L L L
Wideband first PMI i1 codeword O 4 4 2 2
Wideband second PMI i2 codeword O 4 4 4 3
Subband second PMI i2 codeword 0 4 4 4 3
Wideband first PMI i1 codeword 1 4 4 2 2
Wideband second PMI i2 codeword 1 4 4 4 3
Subband second PMI i2 codeword 1 4 4 4 3

Table 5.2.2.6.3-2B: Fields for channel quality information feedback for UE selected subband CQI
reports with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4
antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, except with
advancedCodebookEnabled=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 4
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1
except with feCoMP-CSI-Enabled=true, and K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE)

. Bit width
Field
Rank =1 | Rank =2 | Rank =3 | Rank =4
Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2 2 2 2
Wide-band CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2 2 2
Position of the M selected subbands L L L L
Wideband first PMI il 4 4 0 0
Wideband second PMI i2 4 4 4 4
Subband second PMI i2 4 4 4 4
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Table 5.2.2.6.3-2B-1: Fields for channel quality information feedback for UE selected subband CQI
reports with 4 antenna ports (transmission mode 10 configured with PMI/RI reporting with 4 antenna
ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1, and
higher layer parameter feCoMP-CSI-Enabled=true, with alternativeCodeBookEnabledFor4TX-
r12=TRUE)

Bit width for CRI=0 or 1
Rank =1 | Rank =2 | Rank =3 | Rank =4

Field

Wide-band CQI codeword 0
Subband differential CQI codeword 0
Wide-band CQI codeword 1
Subband differential CQI codeword 1
Position of the M selected subbands
Wideband first PMI il
Wideband second PMI i2
Subband second PMI i2

AT |OOIN(A
BlIR|IRITINBIND
BIAOIT|INAIN(A
MO |INBIND

Bit width for CRI=2

Field
Rank =1 | Rank =2 | Rank =3 | Rank =4

Wide-band CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2 2 2 2
Wide-band CQI codeword 1 4 4 4 4
Subband differential CQI codeword 1 2 2 2 2
Position of the M selected subbands L L L L
Wideband first PMI i1 codeword O 4 4 0 0
Wideband second PMI i2 codeword O 4 4 4 4
Subband second PMI i2 codeword 0 4 4 4 4
Wideband first PMI i1 codeword 1 4 4 0 0
Wideband second PMI i2 codeword 1 4 4 4 4
Subband second PMI i2 codeword 1 4 4 4 4
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Table 5.2.2.6.3-2C: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-
Type, and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=1, except with advancedCodebookEnabled=TRUE)
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Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wide-band
CQl

codeword O

4

Subband
differential

CQl
codeword 0

Wide-band
CQl

codeword 1

Subband
differential

CQl
codeword 1

Position of
the M
selected
subbands

Wideband
first PMIi1,1

[10g, (N, )]

[log, (N, )]

=2

=P

Wideband
first PMIi1,2

ﬂ 0g,(N,0, )—|

ﬂ 0g,(N,0, )—|

|_|092 ( Nzozlsﬁ)—‘

’_|Cg2 ( Nzoz / %)—|

Wideband
second PMI
i2

Subband
second PMI
i2

Field

Bit width

Rank =5

Rank =6

Rank =7

Rank =8

Wide-band

cQl
codeword 0

4

Subband
differential

CQl

codeword 0

Wide-band

CQl
codeword 1

Subband
differential

CQl

codeword 1

Position of
the M
selected
subbands

L

L

L

L

Wideband
first PMIi1,1

’_IOQz ( Nlol/Sl)—|

|—|ng(Nlol/$.)—‘

|—|ng(Nlol/$.)—‘

’_IOQz ( Nlol/Sl)—|

Wideband
first PMIi1,2

(Ing(Nzoz / Sz)—|

’_|092 (N,O,/ Sz)—‘

(Ing(Nzoz / Sz)—|

’_|092 (N,O,/ Sz)—‘

Wideband
second PMI
i2

0

0

0

0

Subband
second PMI
i2
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Table 5.2.2.6.3-2D: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-
Type, and eMIMO-Type is set to 'CLASS A" with codebook configuration (N,N,Q,0) and

CodebookConfig=2/3/4, except with advancedCodebookEnabled=TRUE)
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Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wide-
band CQI
codeword

0

Subband
differential
cQl
codeword
0

Wide-
band CQI
codeword

1

Subband
differential
cQl
codeword
1

Position
of the M
selected
subbands

Wideband
first PMI
i1,1

ﬂ 09,(N;0, / 2)—|

ﬂ 09,(N;0, / 2)—|

o 5]

o2 5))

Wideband
first PMI
i1,2

’_|092(N202 / 2)-‘

’_|092(N202 / 2)-‘

(Ing(Nzoz / Sz)—|

’_|092 (N,O,/ Sz)—‘

Wideband
second
PMI i2

Subband
second
PMI i2

Field

Bit width

Rank =5

Rank = 6

Rank =7

Rank =8

Wide-
band CQI
codeword

0

Subband
differential
CQl
codeword
0

Wide-
band CQI
codeword

1

Subband
differential
Cql
codeword
1

Position
of the M
selected
subbands

Wideband
first PMI
i1,1

’_IOQz ( Nlol/Sl)—|

’_IOQz ( Nlol/Sl)—|

|—|ng(Nlol/$.)—‘

’_IOQz ( Nlol/Sl)—|

ETSI




3GPP TS 36.212 version 16.6.0 Release 16 109 ETSI TS 136 212 V16.6.0 (2021-08)

Wideband
firs:tLF;MI [log, (N,0,/S,)] [[10g,(N,0,/S,)]|  [log,(N,0,/S,)] [log, (N,0,/S,)]
11,
Wideband
second 0 0 0 0
PMI i2
Subband
second 0 0 0 0
PMI i2

Table 5.2.2.6.3-2E: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4/8 antenna ports with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI codeword 0 4 4 4 4 4 4
Subband differential CQI codeword 0 2 2 2 2 2 2
Wideband CQI codeword 1 0 4 0 4 4 4
Subband differential CQI codeword 1 0 2 2 2 2 2
Position of the M selected subbands L L L L L L
Wideband Precoding matrix indicator 2 1 3 3 2 1
Subband Precoding matrix indicator 2 1 3 3 2 1
Bit width
Field 8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 Rank =5~8
Wideband CQI codeword 0 4 4 4 4 4
Subband differential CQI codeword 0 2 2 2 2 2
Wideband CQI codeword 1 0 4 4 4 4
Subband differential CQI codeword 1 0 2 2 2 2
Position of the M selected subbands L L L L L
Wideband Precoding matrix indicator 4 4 4 3 0
Subband Precoding matrix indicator 4 4 4 3 0

Table 5.2.2.6.3-2F: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports and higher
layer parameter advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 | Rank =2 | Rank =3 | Rank =4

Wideband CQI codeword 0 4 4 4 4
Subband differential CQI codeword 0 2 2 2 2
Wideband CQI codeword 1 0 4 4 4
Subband differential CQI codeword 1 0 2 2 2
Position of the M selected subbands L L L L
Wideband first PMI i1,1-1 3 3 0 0
Wideband first PMI i1,2-1 0 0 0 0
Wideband first PMI i1,1-2 0 0 0 0
Wideband first PMI i1,2-2 0 0 0 0
Wideband first PMI i1,p-2 2 2 0 0
Wideband second PMI i2 6 12 4 4
Subband second PMI i2 6 12 4 4
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Table 5.2.2.6.3-2G: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports and higher
layer parameter advancedCodebookEnabled=TRUE)

Bit width
Field Rank Rank Rank Rank Rank Rank
Rank =1 Rank =2 33 34 3 f 37 f
Wide-band CQI 4 4 4 4 4 4 4 4
codeword 0
Subband differential
CQI codeword 0 2 2 2 2 2 2 2 2
Wide-band CQI 0 4 4 4 4 4 4 4
codeword 1
Subband differential
CQI codeword 1 0 2 2 2 2 2 2 2
Position of the M
selected subbands L L L L L L L L
Wideband first PMI
o [10g,(NO)| | [log,(NO) || 2 | 2 | 2 | 2 | 2 | o
Wideband first PMI
i1.2-1 0 0 0 0 0 0 0 0
Wideband first PMI
117 [log,(L)| | flog(L)] | o | o | o | o | o | o
Wideband first PMI
i1,2-2 0 0 0 0 0 0 0 0
Wideband first PMI
i1,p-2 2 2 0 0 0 0 0 0
Wideband second
PMI i2 6 12 4 3 0 0 0 0
Subband second
PMI i2 6 12 4 3 0 0 0 0
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Table 5.2.2.6.3-2H: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and advancedCodebookEnabled=True and eMIMO-
Type is set to 'CLASS A" with codebook configuration (N, N, Q,0) and CodebookConfig=1)
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Field

Bit width

Rank =1

Rank =2

Rank =3

Rank =4

Wide-
band CQI
codeword

0

Subband
differential
CQl
codeword
0

Wide-
band CQI
codeword

1

Subband
differential
Ccql
codeword
1

Position
of the M
selected
subbands

Wideband
first PMI
i1,1-1

|_| 092(N101)-|

|_| 092(N101)-|

o)

o2

Wideband
first PMI
i1,2-1

ﬂ 0g,(N,0, )—|

ﬂ 0g,(N,0, )—|

|_|092 ( Nzozlsﬁ)—‘

’_|Cg2 ( Nzoz / %)—|

Wideband
first PMI
i1,1-2

[log,(Ly) |

[log,(Ly) |

Wideband
first PMI
i1,2-2

[log,(L,) |

[log,(L,)|

Wideband
first PMI
i1,p-2

Wideband
second
PMI i2

12

Subband
second
PMI i2

12

Field

Bit width

Rank =5

Rank = 6

Rank =7

Rank =8

Wide-
band CQI
codeword

0

Subband
differential
Cql
codeword
0

Wide-
band CQI
codeword

1

Subband
differential
cQl
codeword
1
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Position
of the M
selected L L L L
subbands
Wideband
fistPMi | [log, (NO,/S)] |[log,(NO/S)]|  [log,(NG/S)] [log, (N0, /)]
| , L=
Wideband
fstPwl- | [log, (N.0,/,)] |[1og, (N.0,/S,)]|  [log, (N.O,/S,)] [log, (N,0,/S,)]
| y -
Wideband
first PMI 0 0 0 0
i1,1-2
Wideband
first PMI 0 0 0 0
i1,2-2
Wideband
first PMI 0 0 0 0
i1,p-2
Wideband
second 0 0 0 0
PMI i2
Subband
second 0 0 0 0
PMI i2
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Table 5.2.2.6.3-2I: Fields for channel quality information feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and advancedCodebookEnabled=TRUE and eMIMO-
Type is set to 'CLASS A" with codebook configuration (N, N, Q,0) and CodebookConfig=2/3/4)
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Field

Bit width

Rank =1

Rank =2

Rank =3

Rank = 4

Wide-
band CQI
codeword

0

Subband
differential
CQl
codeword
0

Wide-
band CQI
codeword

1

Subband
differential
CQl
codeword
1

Position
of the M
selected
subbands

Wideband
first PMI
i1,1-1

|_| 092(N101)-|

[10g,(N,0y)] {"JQZ[NQT 1*[2%9‘8“2%

o)

Wideband
first PMI
i1,2-1

ﬂ 0g,(N,0, )—|

ﬂ 0g,(N,0, )—|

’_|Cg2 ( Nzoz / %)—|

|_|cg2 ( Nzozlsﬁ)—‘

Wideband
first PMI
i1,1-2

[log,(Ly) |

[log,(L) ]

Wideband
first PMI
i1,2-2

[log,(L,)]

[logy(L,)]

Wideband
first PMI
i1,p-2

Wideband
second
PMI i2

12

Subband
second
PMI i2

12

Field

Bit width

Rank =5

Rank =6

Rank =7

Rank = 8

Wide-
band CQI
codeword

0

Subband
differential
CQl
codeword
0

Wide-
band CQI
codeword

1

Subband
differential
cQl
codeword
1
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Position

of the M L L L L

selected
subbands

Wideband

firstPMi | [log, (N,O,/S)] [[log,(N,O,/S)] [log, (N,O,/S)] [log, (N,O,/S))]
i1,1-1

Wideband

first PMI (Ing(NzoZ/Szﬂ ’_|092(N202/Sz)—‘ ’_|092(N202/Sz)—‘ (Ing(NzoZ/Szﬂ

i1,2-1

Wideband
first PMI 0 0 0 0
i1,1-2

Wideband
first PMI 0 0 0 0
i1,2-2

Wideband
first PMI 0 0 0 0
i1,p-2

Wideband
second 0 0 0 0
PMI i2

Subband
second 0 0 0 0
PMI i2

Table 5.2.2.6.3-2J shows the fields and the corresponding bit widths for i1 for UE selected subband CQI reports for
PDSCH transmissions associated with transmission mode 9/10 configured with higher layer parameter eMIMO-Type
and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A" with 8/12/16/20/24/28/32 antenna ports and eMIMO-Type2 is
set to 'CLASS B, whereilis associated with Class A.

Table 5.2.2.6.3-2J: Fields for il feedback (transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A' with codebook
configuration (N,N,,Q,Q) , where il is associated with Class A)

Bit width
Field Max 1 or 2 layers Max 4 or 8 layers
Rank =1 Rank =1 Rank =3
Wideband
first PMI [log,(N,0,/S,)] [log,(N,0,/S,)| {logz{'\';q{ﬂriﬂzjm
i1,1
Wideband
first PMI [10g,(N,0,/S,)] [10g,(N,0,/S,)] [10g,(N,0,/S,)]
i1,2

Table 5.2.2.6.3-3 shows the fields and the corresponding bit widths for the rank indication feedback for UE selected
subband CQI reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission
mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna
ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10
configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type
isset to 'CLASS B' with K=1, transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter
csi-RS-NZP-mode set to 'multi-shot' and with activatedResources=1 and more than one port for the activated CSI-RS
resource, transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-
ApList and the higher layer parameter csi-RS-NZP-mode is set to "aperiodic’ and more than one port for the activated
CSI-RS resource, transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2,
and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna ports and rank indication is associated with
eMIMO-Type2, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and
higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A', and transmission mode 9/10 configured
without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K=1 with
with 2/4/8 antenna ports, transmission mode 9/10 configured without PMI reporting and higher layer parameter csi-RS
NZP-mode set to 'multi-shot' and with activatedResources=1 and more than one port for the activated CSI-RS resource,
transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-ApList and the
higher layer parameter csi-RS-NZP-mode is set to ‘aperiodic’ and more than one port for the activated CSI-RS resource,
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and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-
Type2 configured without PMI reporting with 2/4/8 antenna ports and rank indication is associated with eMIMO-Type2.

Table 5.2.2.6.3-3A shows the fields and the corresponding bit widths for the CSI-RS resource indication feedback for
UE selected subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with 1
antenna port for each CSI-RS resource except with feCoMP-CS -Enabled=true and higher layer parameter eMIMO-
Type, and eMIMO-Typeis set to 'CLASS B' with K>1 except with higher layer parameter csi-RS-NZP-mode configured,
and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-
Typeisset to 'CLASS B' with K>1, where CRI is assocated with the eMIMO-Type.

Table 5.2.2.6.3-3B shows the fields and the corresponding bit widths for the joint CRI and RI feedback for UE selected
subband CQI report for PDSCH transmissions associated with transmission mode 9/10 configured without PMI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with
feCoMP-CS-Enabled=true, and except with higher layer parameter csi-RS-NZP-mode configured, transmission mode
9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B'
with K>1 except with feCoMP-CS-Enabled=true and 2/4/8 antenna ports except with higher layer parameter csi-RS-
NZP-mode configured.

Table 5.2.2.6.3-3C shows the fields and the corresponding bit widths for the CSI-RS resource indication feedback for
UE selected subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with
higher layer parameter csi-RS-NZP-mode set to 'multi-shot' and with activatedResources>1 and with 1 antenna port per
activated CSI-RS resource except with feCoMP-CS-Enabled=true . N is the value of higher layer parameter
activatedResour ces.

Table 5.2.2.6.3-3D shows the fields and the corresponding bit widths for the joint CRI and RI feedback for UE selected
subband CQI report for PDSCH transmissions associated with transmission mode 9/10 configured without PMI
reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and with activatedResources>1 and more
than one port for at least one activated CS|-RS resource except with feCoMP-CSl -Enabled=true, and transmission
mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and
with activatedResources>1 and more than one port for at least one activated CSI-RS resource except with feCoMP-CS -
Enabled=true . N isthe value of higher layer parameter activatedResources.

Table 5.2.2.6.3-3E shows the fields and the corresponding bit width for the rank indication feedback for UE selected
subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS A' with8/12/16/20/24/28/32 antenna
ports and eMIMO-Type2 is set to 'CLASS B', where rank indication is associated with the eMIMO-Type.

Table 5.2.2.6.3-3F shows the fields and the corresponding bit width for the joint CRI and RI feedback for UE selected
subband CQI reports for PDSCH transmissions associated with transmission mode 10 configured without PMI reporting
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 and higher layer parameter
feCoMP-CS -Enabled=true except with higher layer parameter csi-RS-NZP-mode configured, transmission mode 10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1 CSI-RS resources and more than one port for at least one CSI-RS resource and higher layer parameter feCoMP-
CS-Enabled=true, transmission mode 10 configured without PMI reporting and higher layer parameter csi-RS-NZP-
mode is set to 'multi-shot' and with activatedResources>1 and more than one port for at least one activated CSI-RS
resource and higher layer parameter feCoMP-CS -Enabled=true, and transmission mode 10 configured with PMI/RI
reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and with activatedResources>1 and more
than one port for at least one activated CSI-RS resource and higher layer parameter feCoMP-CS -Enabled=true. In the
case of CRI=2, Rank indication in Table 5.2.2.6.1-2F correspondsto { RIO, RI1}, where RIO is the rank indication for
codeword 0 and RI1 is the rank indication for codeword 1.

Table 5.2.2.6.3-3G shows the fields and the corresponding bit width for the CRI feedback for UE selected subband CQI
reports for PDSCH transmissions associated with transmission mode 10 configured with PMI/RI reporting and higher
layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 CSI-RS resources and one port for each
CSI-RS resource and higher layer parameter feCoMP-CS -Enabled=true, and transmission mode 10 configured with
higher layer parameter csi-RS-NZP-mode set to 'multi-shot' and with activatedResources>1, and 1 antenna port per
activated CSI-RS resource and higher layer parameter feCoMP-CS -Enabled=true.
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Table 5.2.2.6.3-3: Fields for rank indication feedback for UE selected subband CQI reports
(transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting,
transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports and transmission
mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10
configured with PMI/RI or without PMI reporting with 2/4/8 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1, transmission mode 9/10 configured with
PMI/RI or without PMI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot’
with activatedResources=1 and more than one port for the activated CSI-RS resource, transmission
mode 9/10 configured with PMI/RI reporting and higher layer parameter csi-RS-ConfigNZP-ApList and
the higher layer parameter csi-RS-NZP-mode is set to 'aperiodic’' and more than one port for the
activated CSI-RS resource, transmission mode 9/10 configured with higher layer parameter eMIMO-
Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI or without PMI reporting with 2/4/8
antenna ports and rank indication is associated with eMIMO-Type2, and transmission mode 9/10
configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS A")

Bit width
Field 2 antenna 4 antenna ports 8/12/16/20/24/28/32 antenna ports
. Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
Rank
indication L L 2 L 2 3

Table 5.2.2.6.3-3A: Fields for CSI-RS resource indication feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with 1 antenna port for each CSI-RS resource except
with feCoMP-CSI-Enabled=true and higher layer parameter eMIMO-Type, and eMIMO-Type is set to
'CLASS B' with K>1 except with higher layer parameter csi-RS-NZP-mode configured, and
transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and
eMIMO-Type is set to 'CLASS B' with K>1, where CRI is assocated with the eMIMO-Type)

Field Bit width
K=2 K =3 and K=4 K=5toK=8
CRI 1 2 3

Table 5.2.2.6.3-3B: Fields for joint CRI and RI feedback for UE selected subband CQI report
(transmission mode 9/10 configured without PMI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K>1 except with feCoMP-CSI-Enabled=true, and except with
higher layer parameter csi-RS-NZP-mode configured, and transmission mode 9/10 configured with
PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with
K>1 except with feCoMP-CSI-Enabled=true and 2/4/8 antenna ports except with higher layer
parameter csi-RS-NZP-mode configured)

Bit width
" 4 antenna ports 8 antenna ports
Field 2 anot:etr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log, (K)] [log,(K)| | [log,(K)] | Tlog,(K)] | [log,(K)] | [log,(K)]
_ Rank 1 1 2 1 2 3
indication

Table 5.2.2.6.3-3C: Fields for CSI-RS resource indication feedback for UE selected subband CQI
reports (transmission mode 9/10 configured with higher layer parameter csi-RS-NZP-mode set to
'multi-shot’ and with activatedResources>1, and 1 antenna port per activated CSI-RS resource except
with feCoMP-CSI-Enabled=true)

Field

Bit width

N =

3and N=4

CRI

2
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Table 5.2.2.6.3-3D: Fields for joint CRI and RI feedback for UE selected subband CQI report
(transmission mode 9/10 configured without PMI reporting and higher layer parameter csi-RS-NZP-
mode is set to 'multi-shot' and with activatedResources>1 and more than one port for at least one
activated CSI-RS resource except with feCoMP-CSI-Enabled=true , and transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter csi-RS-NZP-mode is set to 'multi-shot'
and with activatedResources>1 and more than one port for at least one activated CSI-RS resource
except with feCoMP-CSI-Enabled=true)

Bit width
. 4 antenna ports 8 antenna ports
HEE 2 anot;atr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log,(N)| | [log,(N)] | [log,(N)] | [log,(N)| | [log,(N)] | [log,(N)]
_ Rank 1 1 2 1 2 3
indication

Table 5.2.2.6.3-3E: Fields for rank indication feedback for UE selected subband CQI reports
(transmission mode 9/10 and higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-
Type2 configured with PMI/RI or without PMI reporting with 2/4/8 antenna ports, with eMIMO-Type set
to 'CLASS A', where rank indication is associated with the eMIMO-Type)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Max 1 or 2 layers | Max 4 or 8 layers
Rank indication 0 1

Table 5.2.2.6.3-3F: Fields for joint CRI and RI feedback for UE selected subband CQI reports
(transmission mode 10 configured without PMI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K>1 and higher layer parameter feCoMP-CSI-Enabled=true
except with higher layer parameter csi-RS-NZP-mode configured, transmission mode 10 configured
with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B'
with K>1 CSI-RS resources and more than one port for at least one CSI-RS resource and higher layer
parameter feCoMP-CSI-Enabled=true, transmission mode 10 configured without PMI reporting and
higher layer parameter csi-RS-NZP-mode is set to 'multi-shot' and with activatedResources>1 and
more than one port for at least one activated CSI-RS resource and higher layer parameter feCoMP-
CSl-Enabled=true, and transmission mode 10 configured with PMI/RI reporting and higher layer
parameter csi-RS-NZP-mode is set to 'multi-shot' and with activatedResources>1 and more than one
port for at least one activated CSI-RS resource and higher layer parameter feCoMP-CSI-
Enabled=true)

Bit width
. 4 antenna ports 8 antenna ports
Field 2 anot:etrsma Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI 2 2 2 2 2 2
_ Rank 2 2 4 2 4 4
indication

Table 5.2.2.6.3-3G: Fields for CRI feedback for UE selected subband CQI reports (transmission mode
10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS B' with K>1 CSI-RS resources and one port for each CSI-RS resource and higher layer
parameter feCoMP-CSI-Enabled=true, and transmission mode 10 configured with higher layer
parameter csi-RS-NZP-mode set to 'multi-shot' and with activatedResources>1, and 1 antenna port
per activated CSI-RS resource and higher layer parameter feCoMP-CSI-Enabled=true)

Field Bit width
CRI 2
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The channel quality bitsin Table 5.2.2.6.3-1, Table 5.2.2.6.3-1B, Tahle 5.2.2.6.3-1B-1, Table 5.2.2.6.3-2, Table
5.2.2.6.3-2-1, Table 5.2.2.6.3-2A, Table 5.2.2.6.3-2A-1, Table 5.2.2.6.3-2B, Table 5.2.2.6.3-2B-1, Table 5.2.2.6.3-2C,
Table5.2.2.6.3-2D, Table 5.2.2.6.3-2E, Table 5.2.2.6.3-2F, Table 5.2.2.6.3-2G, Table 5.2.2.6.3-2H, Table 5.2.2.6.3-2I,
Table5.2.2.6.3-3B, and Table 5.2.2.6.3-3D form the bit sequence 0, 0;,0,,...,05_4 With 0, corresponding to the first
bit of the first field in each of the tables, o, corresponding to the second bit of the first field in each of the tables, and
0g_; corresponding to the last bit in the last field in each of the tables. The field of PMI shall start with the wideband
PMI followed by the PMI for the M selected subbands. The first bit of each field corresponds to MSB and the last bit
LSB. The RI bits sequencein Table 5.2.2.6.3-3, Table 5.2.2.6.3-3B, Tahle 5.2.2.6.3-3D, Table 5.2.2.6.3-3E, Table

5.2.2.6.3-3F, and the CRI sequencein Table 5.2.2.6.3-3A, Table 5.2.2.6.3-3C and Table 5.2.2.6.3-3G are encoded
according to clause 5.2.2.6.

For transmission mode 9/10 configured with Class B CSl reporting and K>1, the number of antenna port in Table
5.2.2.6.3-3B (or Table 5.2.2.6.3-3F with feCoMP-CS -Enabled=true) refers to the maximum number of antenna ports
of K CSI-RS resources configured for the CSl-process for the UE.

For transmission mode 9/10 configured with Class B CSl reporting and K>1 except with feCoMP-CS -Enabled=true
and with activatedResources>1, the number of antenna port in Table 5.2.2.6.3-3D refers to the maximum number of
antenna ports of N CSI-RS resources activated for the CSl-process for the UE. N is the value of higher layer parameter
activatedResources.

For a UE configured with the higher layer parameter shortTTlI, the entries associated with codeword 1 in Table
5.2.2.6.3-1A, Table5.2.2.6.3-2, Table 5.2.2.6.3-2A, Table 5.2.2.6.3-2B, Table 5.2.2.6.3-2C, Table 5.2.2.6.3-2D, Table
5.2.2.6.3-2E, Table 5.2.2.6.3-2F, Table 5.2.2.6.3-2G, Table 5.2.2.6.3-2H and Table 5.2.2.6.3-2| are not applicable.

5.2.2.64 Channel coding for CQI/PMI information in PUSCH

The channel quality bits input to the channel coding block are denoted by 0g,04,05,03,...,00_1 Where O is the number
of bits. The number of channel quality bits depends on the transmission format. When PUCCH-based reporting format
is used, the number of CQI/PMI bitsis defined in clause 5.2.3.3.1 for wideband reports and in clause 5.2.3.3.2 for UE
selected subbands reports. When PUSCH-based reporting format is used, the number of CQI/PMI bitsis defined in
clause 5.2.2.6.1 for wideband reports, in clause 5.2.2.6.2 for higher layer configured subbands reports and in clause
5.2.2.6.3 for UE selected subbands reports.

The channel quality information isfirst coded using a (32, O) block code. The code words of the (32, O) block code are
alinear combination of the 11 basis sequences denoted M » and defined in Table 5.2.2.6.4-1.
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Table 5.2.2.6.4-1: Basis sequences for (32, O) code

i Mio | Mix | Mi2 | Miz | Mia | Mis | Mie | Mi7 | Mig | Mig | Mi1o
0 1 1 0 0 0 0 0 0 0 0 1
1 1 1 1 0 0 0 0 0 0 1 1
2 1 0 0 1 0 0 1 0 1 1 1
3 1 0 1 1 0 0 0 0 1 0 1
4 1 1 1 1 0 0 0 1 0 0 1
5 1 1 0 0 1 0 1 1 1 0 1
6 1 0 1 0 1 0 1 0 1 1 1
7 1 0 0 1 1 0 0 1 1 0 1
8 1 1 0 1 1 0 0 1 0 1 1
9 1 0 1 1 1 0 1 0 0 1 1
10| 1 0 1 0 0 1 1 1 0 1 1
11| 1 1 1 0 0 1 1 0 1 0 1
12| 1 0 0 1 0 1 0 1 1 1 1
13| 1 1 0 1 0 1 0 1 0 1 1
14| 1 0 0 0 1 1 0 1 0 0 1
15| 1 1 0 0 1 1 1 1 0 1 1
16| 1 1 1 0 1 1 1 0 0 1 0
17| 1 0 0 1 1 1 0 0 1 0 0
18| 1 1 0 1 1 1 1 1 0 0 0
19| 1 0 0 0 0 1 1 0 0 0 0
20| 1 0 1 0 0 0 1 0 0 0 1
21| 1 1 0 1 0 0 0 0 0 1 1
22| 1 0 0 0 1 0 0 1 1 0 1
23| 1 1 1 0 1 0 0 0 1 1 1
24| 1 1 1 1 1 0 1 1 1 1 0
25| 1 1 0 0 0 1 1 1 0 0 1
26| 1 0 1 1 0 1 0 0 1 1 0
27| 1 1 1 1 0 1 0 1 1 1 0
28| 1 0 1 0 1 1 1 0 1 0 0
29| 1 0 1 1 1 1 1 1 1 0 0
30| 1 1 1 1 1 1 1 1 1 1 1
31| 1 0 0 0 0 0 0 0 0 0 0

The encoded CQI/PMI block is denoted by by, b;,b,,bs,....bg_; where B=32 and
o-1
b= (0n-M;,)mod2 wherei=0,1,2, ..., B-L
n=0

The output bit sequence Q,, d;,0,, g, qNLQCQ' _, isobtained by circular repetition of the encoded CQI/PMI block as

follows

i =b(imoas) Wherei=0, 1,2, ..., NL.Qcqr-1, where N. is the number of |ayers the corresponding UL-SCH
transport block is mapped onto.

5.2.2.6.5 Channel coding for more than 11 bits of HARQ-ACK information

The HARQ-ACK bitsinput to the channel coding block are denoted by 0 o€ ,...,ogfé(K_l where 11< 0" <22
is the number of bits.

H ACK ACK ACK CK CK CK CK ACK
The sequences of bits o5 ,0; " ,05 ""'OoACK/zh and OOACK/2—|’OOACK/2—|+1’OOACK/2—|+2""’OOACK—1 are encoded

as follows
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(OACK /2|4

G= D (onACK'Mi,n)mc’d2
n=0

and

oACK _(OACK /2]-1

G= % (%], Min Jmod2

n=0
wherei =0, 1, 2, ..., 31 and the basis sequences M; , are defined in Table 5.2.2.6.4-1.

The output bit sequence q@CK , qlACK ,quK .,qéng _, is obtained by the concatenation and circular repetition of the

bit sequences o, 0,0y ,-+-»» Oz @d Ogs Gy, Uy ye-rrs O3y &S follOWs:
Seti=0
while i <[Q/2]-Q,

ACK _ =~
4, = Uimod32

i=i+1
end while
Seti=0
while i <(@-/Q/2)-Q,

ACK _=
q(Q’/Z—‘-Qm*—i - ql mod 32

i=i+1

end while

5.2.2.6A Channel coding of AUL-UCI

Control data arrives at the coding unit in the form of AUL uplink control information (AUL-UCI),
AUL-UCI AUL-UCI AUL-UCI AUL-UCI

0, 0 ,0, yees On_g , and istransmitted on AUL PUSCH as defined in [3].
When the UE transmits AUL-UCI bitsin the AUL PUSCH, it shall determine the number of modulation coded symbols
per layer Q" for AUL-UCI as

(O+L)-M ;U&:H—initial(x) . N PUSCH-initial (x) | gPUSCH

’_ . symb offset PUSCH PUSCH
Q' =min ) ‘Mg Ngmo

K(X)

where
- O isthe number of AUL-UCI bits, and

- L isthe number of CRC bitsgivenby L =16, and
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Quiuva =QW-Q'and %M = BEYY where B2V shall be determined according to [3]

depending on the number of transmission codewords for the corresponding AUL PUSCH, and where Qr(nx) isthe
modulation order of transport block "x".

- M 'S isthe bandwidth assigned in the most recent AUL activation DCI as defined in [3] for PUSCH
transmission for the transport block.

M ZUsernialt) N FRCHNEC) and NPV are defined in 5.2.2.6.

Thevariable"X" in Kr(x) represents the transport block index corresponding to the highest Iwcs value indicated by the

most recent AUL activation DCI. In case the two transport blocks have the same lvcs value in the corresponding AUL
activation DCI, "x =1", which corresponds to the first transport block. M FYSHM @00 “C0) ang K 9 are obtained
from the most recent AUL activation DCI as defined in [3] for the same transport block.

For UL-SCH datainformation transmitted on the AUL PUSCH, G = Nix) . (N PUSCH | MSFC’USCH .Qr<nx) -Quiua ) , Where

symb

N fx) is the number of layers the corresponding UL-SCH transport block is mapped onto.

Table 5.2.2.6A-1 shows the fields and the corresponding bit widths for the AUL-UCI that is transmitted on the AUL
PUSCH configured for 1 transport block and 2 transport blocks, respectively.

Table 5.2.2.6A-1: Fields for AUL-UCI

Bit width
Field 1 transport 2 transport
block blocks
AUL C-RNTI 16 16
HARQ process number 4 4
Redundancy version 2 2
New data indicator 1 2
PUSCH starting symbol 1 1
PUSCH ending symbol 1 1
Channel Occupanqy ije (COT) sharing 1 1
indication

The CRC attachment, channel coding and rate matching of the AUL-UCI is performed according to clauses 5.1.1,

5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment operation is

Og\ vver OlAUL_UCI ) OQUL_UC' yeens ogﬁ’f U which is obtained by concatenating the fields as given in Table 5.2.2.6A-

1. The output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation.
The output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation.

The output sequence for the channel coding of AUL-UCI is denoted by

o o Y ¢ A o L q@féﬁim _,» where N isthe number of layers the corresponding UL-

SCH transport block is mapped onto.

5.2.2.7 Data and control multiplexing

The control and data multiplexing is performed such that HARQ-ACK information is present on both slotsand is
mapped to resources around the demodulation reference signals. In addition, the multiplexing ensures that control and

data information are mapped to different modulation symbols.

Theinputs to the data and control multiplexing are the coded bits of the control information denoted by
Qo ks A2 g+ ANy Qogy -1 and the coded bits of the UL-SCH denoted by fg, f;, f,, fs,..., fg_; . The output of the data

and control multiplexing operation is denoted by g ,9,.9,.9,-9,,_,, Where H = (G+N_ Qg ) and
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H’=H/(N_-Qp) , and whereg. , i =0..., H’~1 are column vectors of length (Qp,- N ). H isthe total number of

coded bits allocated for UL-SCH data and CQI/PMI information acrossthe N, transmission layers of the transport
block.

In case where more than one UL-SCH transport block are transmitted in a subframe of an UL cell, the CQI/PMI
information is multiplexed with data only on the UL-SCH transport block with highest Imcs value on theinitial grant or
for the initial PUSCH. In case the two transport blocks have the same Iucs value in the corresponding initial UL grant or
for the initial PUSCH, the CQI/PMI information is multiplexed with data only on the first transport block. For that UL-
SCH transport block or in the case of single transport block transmission, and assuming that N, isthe number of layers

onto which the UL-SCH transport block is mapped, the control information and the data shall be multiplexed as
follows:

Seti,j,ktoO

while j <N .Q, --first place the control information

9, =10 -0y 1"

j:j+NL'Qm
k=k+1
end while

while i <G -- then place the data
9, =[fi .. fi+Qm‘N|_—1]T
i =i+Qm-N_
k=k+1

end while

5.2.2.7A Data and control multiplexing for Partial PUSCH Mode 1

If the control information is channel quality information and the control information is transmitted on the Partial
PUSCH Mode 1, the UL-SCH datainformation and control information are multiplexed such that the CQI/PMI
information is present only on the second dot of the subframe.

The inputs to the data and control multiplexing are the coded bits of the control information denoted by
Qo Gh» G2 G-+ ANy -Qugy -1 and the coded bits of the UL-SCH denoted by fg, f,, f,, f3,..., f5_;. The output for UL-

SCH data information is denoted by 9,9,:9,: 9,9, where H=G and H’=H/(N, -Q,,) , and Wheregi ,
i =0,..., H =1 are column vectors of length (Qm : NL) . The output for channel quality information is denoted by

90,91,---,9Q6Q|_1,Whefe g ,i=0,.,Q% —1 aecolumn vectorsof length (Qy,-N_) and where Q(, =Qq, /Q,-

For a UL-SCH transport block, and assuming that N, isthe number of layers onto which the UL-SCH transport block
is mapped, the output for UL-SCH data information is obtained as follows:

Seti,ktoO

while i <G

9, =[f; .. fi+Qm4N|_—1]T
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k=k+1
end while

In case where more than one UL-SCH transport block are transmitted in a subframe of an UL cell, the CQI/PMI
information is multiplexed with data only on the UL-SCH transport block with highest Imcs value for the initial PUSCH.
In case the two transport blocks have the same Iucs value for the initial PUSCH, the CQI/PMI information is
multiplexed with data only on the first transport block. For that UL-SCH transport block or in the case of single
transport block transmission, and assuming that N, is the number of layers onto which the UL-SCH transport block is

mapped, the output for the CQI/PMI information is obtained as follows:
Seti,ktoO

while i < N_.Qu

q.= [q "'qi+N,_-Qm—1]T

i=i+N_-Q,
k=k+1
end while

5.2.2.7B Data and control multiplexing for AUL PUSCH

If the control information is AUL-UCI and the control information is transmitted on the AUL PUSCH, the UL-SCH
datainformation and control information are multiplexed such that the AUL-UCI is mapped from symbol 1 to symbol
12 of the subframe.

Theinputs to the data and control multiplexing are the coded bits of the control information denoted by

G g g Y g g 1 @nd the coded bits of the UL-SCH denoted by

fo, f1, T2, f3,..., Ty - The output for UL-SCH data information is denoted by 95:9,:9,: 9,49, where H =G
and H'=H/(N_-Qy) , and whereg, , i =0,.., H’~1 are column vectors of length (Qp,- N|). The output for AUL-

AUL-UCI AUL-UCI AUL-UCI

UCI is denoted by g g, s where g™, i =0,...,Q}, o —1 are column vectors of length

2 1 .
QauL-uci —1 i

(Qm' NL) and where Q’AUL—UCI =Qauua / Qu:

For a UL-SCH transport block, and assuming that N, isthe number of layers onto which the UL-SCH transport block
is mapped, the output for UL-SCH data information is obtained as follows:

Seti,ktoO

while i < G

9, =[fi.. fi+Qm4N|_—1]T

k=k+1
end while

In case where more than one UL-SCH transport block are transmitted in a subframe of an UL cell, the AUL-UCI is
multiplexed with data only on the UL-SCH transport block with highest Imcs value indicated by the AUL activation
DCI. In case the two transport blocks have the same Iwcs value in the corresponding AUL activation DCI, the AUL-UCI
is multiplexed with data only on the first transport block. For that UL-SCH transport block or in the case of single
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transport block transmission, and assuming that N, is the number of layers onto which the UL-SCH transport block is
mapped, the output for the AUL-UCI is obtained as follows:

Seti,ktoO

while i < N, Qi ua

gkAUL—UCI — [inUL—UCI q|.A+L|ij|I_(LgJ:11]T
i=i+N_-Q,
k=k+1

end while

5228 Channel interleaver

The channel interleaver described in this clause in conjunction with the resource element mapping for PUSCH in[2]
implements a time-first mapping of modulation symbols onto the transmit waveform while ensuring that

- if the PUSCH is Partial PUSCH Mode 1, the CQI/PMI and RI information are present only on the second dlot of
the subframe regardless of the number of actually transmitted slot(s) for the subframe based on the result of the
channel access procedurein 4.2.1 defined in [8];

- if the PUSCH is Partid PUSCH Mode 2 or 3, the CQI/PMI and RI information are present only on the scheduled
dot of the subframe;

- if the PUSCH is AUL PUSCH, the AUL-UCI is mapped from symbol 1 to symbol 12 of the subframe;

- otherwise, the HARQ-ACK and RI information are present on both dotsin the subframe for PUSCH with
subframe duration. HARQ-ACK information is mapped to resources around the uplink demodulation reference
signals while RI information is mapped to resources around those used by HARQ-ACK.

The input to the channel interleaver are denoted by

R R _RI RI . : . )
- 949,099, 9, -9, -9, ,...,thl _l,and 90,91,,,_,9(?, 1,|fthePUSCH isPartial PUSCH Mode 1,

=0 =1 = = Q=

- 9,.9,:9,49,,ad g7 gt g | if the PUSCH is AUL PUSCH;

1 PR | v
0 —1 —Qhaut-uci 1

ACK ACK ACK q ACK
vy

- Rl LR R RI
- otherwise g.9..9,.9,. ;9 +9 -9, e lon 1 and g ™" .,q, .0, IR

In case where more than one UL-SCH transport block are transmitted in a subframe of an UL cell, the HARQ-ACK and
RI information are multiplexed with data on both UL-SCH transport blocks.

The number of modulation symbols per layer in the subframe is given by

Hia = H'+Q4y +Qy if the PUSCH for the subframe is Partial PUSCH Mode 1and the CQI/PMI is
multiplexed with data on this UL-SCH transport block,

H.,., =H +Q\, g If the PUSCH for the subframeis AUL PUSCH and the AUL-UCI is multiplexed with data
on this UL-SCH transport block, and

- H{yy =H’+Qg otherwise.
In the case sub-PRB allocation is used, H'= H's is the number of modulation symbolsin a BL/CE subframe s of the S

subframes allocated to a UL-SCH transport block, s= 0, 1, 2, ..., S-1[3]. The output bit sequence from the channel
interleaver is derived as follows:
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(1) Assign Cpp = Ngmp " to be the number of columns of the matrix. The columns of the matrix are numbered 0,
1,2,...,Cry —1 fromleft toright. N5 is determined according to clause 5.2.2.6, or by higher layer

parameter symPUSCH-UpPts for PUSCH transmission in UpPTS.
(2) The number of rows of the matrix is Ry = (Higa - Qm - Ni )/ Crux @d we define R = R /(Qun - N ).

The rows of the rectangular matrix are numbered O, 1, 2,..., R« —1 from top to bottom.

o

written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration
and by sets of (Qm- N,_) rows starting from the last row and moving upwards according to the following pseudo-
code.

(3) If rank information is transmitted in this subframe/slot/subslot, the vector sequence g~ ,qu' ,q?' ,...,qg', Lis
-1 0= —QRI -

Seti,jto0.
Setrto R, —1
whilei < Qf
if the PUSCH is Partial PUSCH Mode 1
Cy = Column Set(j +2)
else
Cr = ColumnSet(j)
end if

_ R
erCmUX+CR| i

i=i+1
if the duration of the PUSCH is subframe
(= R 114
j =(j+3)mod4
elseif the duration of the PUSCH is slot, or if the PUSCH is Partial PUSCH Mode 1, 2 or 3
r=R.,.—-1-]i/2]
j=(j+1)mod2
elseif the duration of the PUSCH is subslot
r=R,—1-i
end if
end while
Where ColumnSet is given
- inTable5.2.2.8-1A if the PUSCH is scheduled by DCI format 0A/OB/4A/4B and

- indexed left to right from O to 1 if the PUSCH is Partial PUSCH Mode 1, 2, or 3;

- indexed left to right from O to 3 otherwise;
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- otherwise,
- inTable5.2.2.8-1 indexed left to right from 0 to 3 for PUSCH with subframe duration,
- inTable5.2.2.8-1 indexed left to right from O to 1 for PUSCH with slot duration,

- as{1} if DMRS pattern field of corresponding uplink DCI formatsis'00" for subslot#0, '10' for
subslot#1, '01' for subslot#2, '10' for subslot#4, '00' for subslot#5 in case Nggs isequal to 0, or '01' for
subglot#5, and as {0} otherwise, for PUSCH with subslot duration.

- as{1} for subsot #0 and subslot #5 in case Nggs iSequal to 0, and as {0} otherwise, for semi-
persistently scheduled PUSCH with subslot duration.

(38) If CQI/PMI information istransmitted in this subframe with Partial PUSCH mode 1, the vector sequence
Gy G, s G, , iSWritten onto the (R XCrrux ) Matrix by setsof (Q,,- N, ) rows from the column with y,,
Aor Ay Agr = 2

to the column with 'y 6ot and rows 0 to (Qm N, —1) and skipping the matrix entries that are already occupied:

- X

Yo Y Y, L Yo
2w LCmntl Xcm+2 L XZCWX—l
M M M O M

where C'= N3k, /2 — NESSE"
The pseudocode is as follows:
Seti,ktoO.

whilek < Qg .

if y_isnot assigned to RI symbolsin step (3) and i mod Cynyy = C’

Yi=9
k=k+1
end if
i=i+1
end while
(3b) If AUL-UCI istransmitted in this subframe, the vector sequence ggUL‘UC' , ngL‘UC' _S:LL‘:’:L is written onto

the (Rpy X Crx ) matrix by setsof (Qy,-N|) rows from the column with y, tothe columnwith y_  and

EAHN)

rows0to (Q,-N, —1):

Y Y Y, L XCW -1
Xcrmx XCW +1 Xcm+2 L XZCWX—l
M M M O M

The pseudocode is as follows:
Seti, kto 0.

whilek < QruLua

ETSI



3GPP TS 36.212 version 16.6.0 Release 16 129 ETSI TS 136 212 V16.6.0 (2021-08)

if imodC,,, 21 and imodC_, <C -2

y :9:UL—UCI
k=k+1
end if
i=i+l
end while

(4) Write the input vector sequence, for k=0, 1,..., H'~1, into the (R, XCn,) Matrix by setsof (Q,,-N, )
rows starting with the vector Y in column 0 and rows 0 to (Q,,- N, —1) and skipping the matrix entries that are

aready occupied:
Yo Y Y, T Yo
Yo Yo Yo w2 o Yoc et
X( Rinux ~DXCrux X(Rﬁux “DxCpyx +1 X( Rinux ~DXCrrux +2 o X(Rr,nux XCrux—1)

The pseudocode is as follows:

Seti,ktoO.

whilek <H’,

if Yy, isnot assigned to Rl symbols, or CQI/PMI symbolsin step (3a), or AUL-UCI symbolsin step (3b)

¥ =9,
k=k+1
end if
i=i+1
end while

(5) If HARQ-ACK information is transmitted in this subframe/slot/subslot, the vector sequence
q (’;CK .q fCK . ?CK e ] S,CK , iswritten onto the columns depending on PUSCH duration and DMRS pattern
- - —Qhc

for PUSCH with subslot duration, and by sets of (Qm- N,_) rows starting from the last row and moving upwards

according to the following pseudo-code. Note that this operation overwrites some of the channel interleaver
entries obtained in step (4).

Seti,jto0.

Setrto R, —1-Q if N;‘;q?szl and R, —Ql, >Ql, for PUSCH with subslot duration, q7_ —1 if

Noms =1and R, —Q;, < Q) for PUSCH with subslot duration, and Ry, —1 otherwise

whilei < Quex

Xr><C,mx+cAcK —i
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i=i+1

if the duration of the PUSCH is subframe

r= Rf’nux_l_Li/“'J
j =(j+3)mod4

elseif the duration of the PUSCH is slot

r=R,—-1-|i/2]
j=(j+1)mod2

elseif the duration of the PUSCH issubslot, R’ - Q7, > Q, ad NPYUSCH — 1

'symb

r= Izmx_l_i _Q/RI

elseif the duration of the PUSCH issubsiot, R’ —Q, < Q) ad Nomo =1

'symb

r=Qx—1-1

elseif the duration of the PUSCH is subsiot and NJe"=2 or N&o-" =3

symb

r=R,—1-i

end if

end while

Where ColumnSet is given

in Table 5.2.2.8-2 indexed left to right from 0 to 3 for PUSCH with subframe duration,
in Table 5.2.2.8-2 indexed left to right from O to 1 for PUSCH with slot duration,

as{1} if DMRS pattern field of corresponding uplink DCI formatsis'01' for subslot#0, '11' for subslot#1,
'10" for subslot#3, or '11' for subslot#4, and as {0} otherwise, for PUSCH with subslot duration.

as{1} for subslot #1 and subslot #3 if the higher layer parameter semiPersistSchedinterval UL is set to 1
subslot and MSB of DMRS pattern field of corresponding uplink DCI formatsis'l', and as{ 0} otherwise,
for semi-persistently scheduled PUSCH with subslot duration.

(6) The output of the block interleaver is the bit sequence read out column by column from the (R, X C )

matrix. The bits after channel interleaving are denoted by hy, by ,h,,...,hy o 1, where NL isthe number
of layersthe corresponding UL-SCH transport block is mapped onto.

Table 5.2.2.8-1: Column set for Insertion of rank information for PUSCH not scheduled using DCI

Format OA, 4A, OB and 4B

CP configuration Column Set
Normal {1,4, 7,10}
Extended {0, 3,5, 8}
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Table 5.2.2.8-1A: Column set for Insertion of rank information for PUSCH scheduled using DCI
Format OA, 4A, OB and 4B

PUSCH Starting
Position

At symbol 0, or at
symbol 7

Normal Within symbol 0, or

at symbol 1, or

within symbol 7, or

at symbol 8

CP Configuration Column Set

{1, 4,7, 10}

{0, 3,6, 9}

Table 5.2.2.8-2: Column set for Insertion of HARQ-ACK information

CP configuration Column Set
Normal {2,3,8, 9}
Extended {1,2,6,7}

The same channel interleaver procedures for Rl are applied for CRI, using CRI instead of RI in the equations.

5.2.3 Uplink control information on PUCCH

Data arrives to the coding unit in the form of indicators for measurement indication, scheduling request and HARQ
acknowledgement.

Three forms of channel coding are used as shown in Figure 5.2.3-1,

- onefor HARQ-ACK and for combination of HARQ-ACK and periodic CSl transmitted on PUCCH format 3,
including the cases with scheduling request,

- another for the channel quality information CQI/PMI transmitted on PUCCH format 2,
- and another for combination of CQI/PMI and HARQ-ACK transmitted on PUCCH format 2/2a/2b.

A fourth form of channel coding is used as shown in Figure 5.2.3-2, for HARQ-ACK and for combination of HARQ-
ACK and periodic CS| transmitted on PUCCH format 4 or PUCCH format 5 including the cases with scheduling
request, or for periodic CSI transmitted on PUCCH format 4 or PUCCH format 5 including the cases with scheduling
request.

ao,al,...,a.A_l l

Channel coding

(o1 o T o Y l

Figure 5.2.3-1: Processing for UCI
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8,3y, Ap g i

CRC attachment

CorClinCha o

Channel coding

40,49, |

Rate matching

ST TR S | i
Figure 5.2.3-2: Processing for UCI

5.23.1 Channel coding for UCI HARQ-ACK on PUCCH

The HARQ-ACK bits are received from higher layers for each subframe of each cell. Each positive acknowledgement
(ACK) isencoded as abinary '1' and each negative acknowledgement (NACK) is encoded as abinary '0'. For UES
configured with no more than five DL cells, or for UEs configured by higher layers with codebooksi zeDeter mination-
r13 = cc, and for the case where PUCCH format 3, PUCCH format 4 or PUCCH format 5 [2] is configured by higher
layers and is used for transmission of the HARQ-ACK feedback information, the HARQ-ACK feedback consists of the
concatenation of HARQ-ACK bits for each of the serving cells. For UEs configured by higher layers with
codebooksizeDetermination-r13 = dai, the HARQ-ACK feedback consists of the HARQ-ACK bits for the serving cells
depending on the Downlink Assignment Index (DAI) asin Table 5.3.3.1.2-2 and as defined in [3]. For cells configured
with transmission modes 1, 2, 5, 6 or 7 [3], i.e.,, single codeword transmission modes, 1 bit of HARQ-ACK information,
ay , isused for that cell. For cells configured with other transmission modes, 2 bits of HARQ-ACK information are

used for those cells, i.e., a,,a,,, with a, corresponding to HARQ-ACK bit for codeword 0 and a,,; corresponding to
that for codeword 1.

Define O*™ as the number of HARQ-ACK feedback bits and N FYSCH ™3 a5 the number of HARQ-ACK

feedback bits including the possible concurrent transmission of scheduling request and/or periodic CSI when PUCCH
format 3 is used for transmission of HARQ-ACK feedback (clause 10.1in [3]), and N # asthe number of
HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request and/or periodic CS
when PUCCH format 4 is used for transmission of HARQ-ACK feedback (clause 10.1in[3]), and N o™ asthe

number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request and/or
periodic CSI when PUCCH format 5 is used for transmission of HARQ-ACK feedback (clause 10.1in[3]).

For UEs configured by higher layers with codebooksizeDetermination-r13 = dai, the bit sequence

0,0, ..., 0] | isdetermined according to the Downlink Assignment Index (DAI) asin Table 5.3.3.1.2-2 and
as defined in [3]. Otherwise, the bit sequence 6y, 6,"°" ,..., 0% | is determined as below.

For FDD when the UE is not configured with EN-DC/NE-DC and higher layer parameter tdm-PatternConfig/tdm-

PatternConfigNE-DC/tdm-PatternConfig2, the sequence of bits 85, 6, ,..., 6£ACC’§ _, istheresult of the

concatenation of HARQ-ACK bits for different cells according to the following pseudo-code:
Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell

Setj = 0— HARQ-ACK bit index
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Set N, to the number of cells configured by higher layers for the UE
whilec < N2
if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this cell

6" = HARQ-ACK hit of this cell

j=j+1
else

if the UE is configured with spatial bundling on PUCCH by higher layers and if the UE is configured with
PUCCH format 4 or PUCCH format 5 or PUCCH format 3 with more than 5 serving cells or if HARQ-ACK
is to be transmitted on subslot SPUCCH as described in clause 5.2.3.1A
Al

(3j K = pi nary AND operation of the HARQ-ACK bits corresponding to the first and second codewords of

this cell
j=j+1

else

HARQ-ACK hit corresponding to the first codeword of this cell

HARQ-ACK hit corresponding to the second codeword of this cell

j=j+1
end if
end if
c=c+1
end while

For the aggregation of more than one DL cell including a primary cell using FDD and at |east one secondary cell using
TDD when the UE is not configured with EN-DC/NE-DC and higher layer parameter tdm-PatternConfig/tdm-

PatternConfigNE-DC/tdm-PatternConfig2, the sequence of hits 05, 6,"° ,..., 6£ACC’§ _, istheresult of the

concatenation of HARQ-ACK hitsfor different cells. Define Nc%'-,s as the number of cells configured by higher layers

for the UE and BcDL as the number of subframes for which the UE needs to feed back HARQ-ACK bitsin UL

subframe n for the c-th serving cell. For acell using TDD, the subframes are determined by the DL-reference UL/DL
configuration if the UE is configured with higher layer parameter eimta-HARQ-ReferenceConfig, and determined by the

UL/DL configuration otherwise. For acell using TDD, BCDL =1 if subframe n-4 in the cell, or subframe n-3 in the cell

if higher layer parameter shortProcessingTimeis configured for the cell, isa DL subframe or a special subframe with
special subframe configurations 1/2/3/4/6/7/8/9/10 and normal downlink CP or a special subframe with special

subframe configurations 1/2/3/5/6/7 and extended downlink CP, and B =0 otherwise. For acell using FDD,
B> =1.

ACK ~ ACK

The sequence of bits 6%, 5, ,...,0/%< _, is performed according to the following pseudo-code:

Set ¢ = 0 —cell index: lower indices correspond to lower RRC indices of corresponding cell

Setj = 0—HARQ-ACK bit index
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whilec < N&Qis
DL _
¢ B =1
if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this cell

6" = HARQ-ACK bit of this cell

j=j+1
else

if the UE is configured with spatial bundling on PUCCH by higher layers and if the UE is configured with
PUCCH format 4 or PUCCH format 5 or PUCCH format 3 with more than 5 serving cells or if HARQ-
ACK isto be transmitted on subslot SPUCCH as described in clause 5.2.3.1A

OJ.ACK = binary AND operation of the HARQ-ACK hits corresponding to the first and second codewords

of thiscell
j=j+1
else

0" = HARQ-ACK bit corresponding to the first codeword of this cell

= HARQ-ACK bit corresponding to the second codeword of this cell

o
|

end while

For the cases with TDD primary cell or EN-DC/NE-DC with FDD primary cell and higher layer parameter tdnm+-
Patter nConfig/tdm-Patter nConfigNE-DC/tdm-PatternConfig2 configured, the sequence of bits

0,0, ..., 6£ACC’§ _, isobtained from the HARQ-ACK hits for different cells and different subframes.

Define N s asthe number of cells configured by higher layers for the UE and BCDL as the number of subframes for
which the UE needs to feed back HARQ-ACK bitsin cell ¢ asdefined in Clause 7.3 of [3].

The number of HARQ-ACK bits k and the number of HARQ-ACK bits after spatial bundling k, are computed as
follows:

Set k = 0 — counter of HARQ-ACK bits
Set k, = 0 — counter of HARQ-ACK bits after spatial bundling

Set ¢ = 0 —cell index: lower indices correspond to lower RRC indices of corresponding cell
whilec < N&is
set1=0;

: DL
whilel < By
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if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this cell
k=k+1
kp=ko+ 1
else
k=k+2
ko=ko+ 1
end if
[=1+1
end while
c=c+1

end while

In case the transmission of HARQ-ACK feedback using PUCCH format 3, PUCCH format 4 or PUCCH format 5
coincides with a sub-frame configured to the UE by higher layers for transmission of scheduling request, the number of
scheduling request bit O is 1; otherwise OR=0.

In case the transmission of HARQ-ACK feedback using PUCCH format 3, PUCCH format 4 or PUCCH format 5
coincides with a sub-frame configured to the UE by higher layers for transmission of periodic CSI, O isthe number
of periodic CSl bit(s) for the CSI report as defined in clause 7.2.2 [3]; otherwise O®S=0.

For PUCCH format 3, the number of HARQ-ACK feedback bits O* is computed as follows:
If the UE is configured with more than 5 serving cells and spatial bundling on PUCCH is configured, then:
0] ACK — kb
else, set k., =20 when TDD isused in all the configured serving cell(s) of the UE and Kk, =21 when FDD is used

in at least one of the configured serving cells with TDD primary cell and K, = 21 when the UE is configured with

EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-PatternConfigNE-DC/tdm+
PatternConfig2.

If k<Kpy and O =0, orif k+0% +0OR <22 and 09 >0, or if k, + 0% +OF > 22 and k <K, , then

OACK =k

else,

OACK — kb
For PUCCH format 4 or PUCCH format 5, O”“K =k if the UE is not configured with spatial bundling on PUCCH by

higher layers; otherwise O”K =k, .

If 0K =k and the HARQ-ACK isto be transmitted on slot SPUCCH or PUCCH, the multiplexing of HARQ-ACK
bits is performed according to the following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell
Set j = 0—HARQ-ACK bhit index

whilec < N&Qis
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set1=0;
whilel < B

if transmission mode configured in cell ce {1,2,5,6,7} -- 1 bit HARQ-ACK feedback for this cell

~AC

0/ = 0™ HARQ-ACK bit of this cell as defined in Clause 7.3 of [3]

j c,l
j=i+1
else

[0, 0/ 1 =[025",0/551] HARQ-ACK bit of this cell as defined in Clause 7.3 of [3]

j=j+2
end if
[=1+1
end while
c=c+1
end while

If O =k, orif HARQ-ACK isto be transmitted on subsiot SPUCCH as described in clause 5.2.3.1A, spatial

bundling is applied to all subframesin all cells and the multiplexing of HARQ-ACK bitsis performed according to the
following pseudo-code

Set ¢ = 0 —cell index: lower indices correspond to lower RRC indices of corresponding cell
Setj = 0—HARQ-ACK bit index
whilec < N2

set1=0;

whilel < B>

if transmission mode configured in cell ce {1,2,5,6,7} —1 bit HARQ-ACK feedback for this cell

0/ = 0™ HARQ-ACK bit of this cell as defined in Clause 7.3 of [3]

j (A
j=j+1
else

0 =0/ binary AND operation of the HARQ-ACK bits corresponding to the first and second

j c,l

codewords of this cell asdefined in Clause 7.3 of [3]
j=j+1
end if
[=1+1
end while
c=c+1

end while
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In case the transmission of HARQ-ACK feedback using PUCCH format 3, PUCCH format 4 or PUCCH format 5 [2]
coincides with a sub-frame configured to the UE by higher layers for transmission of scheduling request, the scheduling
request bit (1 = positive SR; 0 = negative SR) is appended at the end of the sequence of concatenated HARQ-ACK hits.

In case the transmission of HARQ-ACK feedback using PUCCH format 3, PUCCH format 4 or PUCCH format 5[2]
coincides with a sub-frame configured to the UE by higher layers for transmission of periodic CSI, and periodic CSl is
not dropped as defined in clause 7.3.2 and clause 10.1.1 of [3], the periodic CSI bits for the CSI report as defined in
clause 7.2.2 [3] are appended at the end of the sequence of concatenated HARQ-ACK bits and scheduling request bit (if
any), wherein case of CSl report for more than one DL cell, the CS| report for each DL cell is appended in increasing
order of cell index. As with the transmission of the scheduling request, the procedure above is used with

N RYCH format 3\ PUCCH format 4 gy PUCCH format S jncluding the number of periodic CSI bits and scheduling request bit
(if any).

For N RYSCH format3 < 11 | the bit sequence 8018, .-+ 8 puccH foma sy is obtained by setting & =" .

~ ACK

For 11< NRjR°" ™2 < 22, the bit sequence ag, &, &,...,, &, puccr foma s_, 1S Obtained by setting &,, =0, ifiis
A/N -

_~ACK i¢::
even and a[ \ E%CHfmmglzhi_l)lz =0 if i isodd.
For NRYSCHformat3 < 11 | the sequence of bits ay, a;, ay,...,, &, uccr foma s_; 1S €ncoded as follows
AIN -

PUCCH format 3
N Al -1

lF:;i = Z:(an"vli,n)mc’d2
n=0

wherei =0, 1, 2, ..., 31 and the basis sequences M; , are defined in Table 5.2.2.6.4-1.

The output bit sequence by, by, b,,...,,bg ; isobtained by circular repetition of the sequence by, b, b, ..., , by

b =b(imod32)
wherei=0,1,2,...,B-1and where B=4-NJ? .

PUCCH format 3 :
For 11.< NN "™ < 22, the sequences of bits ag,ay,8p ..., & ccrtamas |, A

follow:
a(N KL/JE‘CH forma13/2-|a a(N KLIJEICH forma13/2-|+1a a(N KLIJEICH forma13/21+2 yreeyy aNZL/KIiICH format 3_1 are enCOded astoliows

PUCCH format 3
{NA/ N IZ—‘—l

b = Z(an-Mi,n)modZ
n=0
and

PUCCH format 3 PUCCH format 3
N AN —( N N / 2—‘—1

E = Z (a{NKt/JﬁCH forma3/2-|+n ‘M i,nj mod 2

n=0

wherei =0, 1, 2, ..., 23 and the basis sequences M , are defined in Table 5.2.2.6.4-1.

The output bit sequence by, b;,b,,...,,bg_; Where B = 4. N2® is obtained by the alternate concatenation of the bit

sequences by,by,b,.,..., ,bys and by, by, b, ..., byy asfollows

Seti, j=0
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while i <4-NZ?

b =b]- , t%+1=bj+1

b, = Bj , Q+3:6j+1
i=i+4
j=j+2

end while

For N oo 5 22 | the bit sequence 89184,y 01008 meoianas_y 1S ODEAINEd by setting 3 =5, and the output bit
sequence after the rate matching isdenoted by e,,€,e,,...,,6.,, where E=Q, - M/*™* NIV . NF® | Q, isthe

symb
modulation order of the PUCCH format 4, NJ°>*" is determined according to clause 5.2.4.1, and M o °"'* represents
the bandwidth of the PUCCH format 4 in terms of resource blocks [2]. The CRC attachment, channel coding and rate
matching are performed according to clauses 5.1.1 by setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input bit
sequence to the CRC attachment operation is a,,3,,8,,...,, B pucotoms_y - The output bit sequence of the CRC attachment

operation isthe input bit sequence to the channel coding operation. The output bit sequence of the channel coding
operation isthe input bit sequence to the rate matching operation.

For Np/ocfomas 5 22 | the bit sequence 8y, &,,a,, ..., 18 scnanes_y 1S ODtained by setting & = 6", and the output bit

sequence after the rate matching isdenoted by €,,6,6e,,...,,6.,, where E=Q, - N;%?H "NF/2,Q, isthe

modulation order of the PUCCH format 5 and N_ =" is determined according to clause 5.2.4.1. The CRC attachment,

channel coding and rate matching are performed according to clauses 5.1.1 by setting L to 8 bits, 5.1.3.1 and 5.1.4.2,
respectively. The input bit sequence to the CRC attachment operation is a,,a;,a,,..., ,awﬁm,ms_l. The output bit

sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The output bit
sequence of the channel coding operation is the input bit sequence to the rate matching operation.

When PUCCH format 3, PUCCH format 4 or PUCCH format 5 is not used for transmission of HARQ-ACK feedback,
the HARQ-ACK bits are processed for transmission according to clause 10.1in [3].

5.2.3.1A Channel coding for UCI HARQ-ACK on SPUCCH

The HARQ-ACK hits are received from higher layers for each subframe of each cell and for each slot or subslot of each
cell if higher layer parameter dI-STTI-Length is configured for the cell. Each positive acknowledgement (ACK) is
encoded as a binary '1' and each negative acknowledgement (NACK) is encoded as a binary '0". For UEs configured
with more than one DL cell and no more than five DL cells, or for UEs configured by higher layers with
codebooksizeDeterminationSTTI-rel 15 = cc, the HARQ-ACK feedback consists of the concatenation of HARQ-ACK
bits for each of the serving cells. For UEs configured by higher layers with codebooksizeDeterminationSTTI-rel 15 =
dai, the HARQ-ACK feedback consists of the HARQ-ACK bits for the serving cells depending on the Downlink
Assignment Index (DAI) asin Table 5.3.3.1.2-2 and as defined in [3]. For a cell configured with higher layer parameter
dl-STTI-Length, 1 bit of HARQ-ACK information, a,, is used for that cell.

Define O*° as the number of HARQ-ACK feedback bitsand N3 "™ as the number of HARQ-ACK

feedback bits including the possible concurrent transmission of scheduling request when SPUCCH format 3 is used for

transmission of HARQ-ACK feedback (clause 10.1in [3]), and N> ™ as the number of HARQ-ACK

feedback bits including the possible concurrent transmission of scheduling request when SPUCCH format 4 is used for
transmission of HARQ-ACK feedback (clause 10.1in [3]).

For UEs configured by higher layers with codebooksizeDeterminationSTTI-rel 15 = dai, the bit sequence
~SACK = sACK ~SACK

1 ' o v is determined according to the Downlink Assignment Index (DAI) asin Table 5.3.3.1.2-2 and
as defined in [3]. Otherwise, the bit sequence G;"““0; ..., G50, is determined as below.
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For FDD with at least one cell configured with higher layer parameter dI-STTI-Length or for the aggregation of more
than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell

configured with higher layer parameter di-STTI-Length, define the bit sequence 035, ,...,5;@%5_1 corresponding
to PDSCH with slot/subslot duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells

configured with higher layer parameter dI-STTI-Length, N;ﬂz as the number of cells configured with dI-STTI-Length

for the UE and BcSD L as the number of dot(s) or subslot(s) for which the UE needs to feed back HARQ-ACK bitsin UL

dlot or subglot n for the c-th serving cell. For acell using FDD and configured with dI-STTI-Length=subslot and ul-
STTI-Length=subdlot, or for acell using FDD and configured with dI-STTI-Length=dlot and ul-STTI-Length=dlot,

BCSDL =1. For acell using FDD and configured with dI-STTI-Length=subslot and ul-STTI-Length=d ot, BCSDL =3. For

acell using TDD, B®" =1if slot n-4in the cell isin a DL subframe, or slot n-4 is the first slot in a special subframe
with special subframe configurations 1/2/3/4/6/7/8/9/10 and normal downlink CP, or slot n-4 isthe second slot ina
special subframe with special subframe configurations 3/4/8 and normal downlink CP, and BfD " =0 otherwise.

The bit sequence 030, ,...,6;2\:;5 _, isperformed according to the following pseudo-code:

Set ¢ = 0 — cell index: lower indices correspond to lower RRC indices of corresponding cell configured with dI-STTI-
Length

Setj = 0—HARQ-ACK bit index
whilec< N3¢

set1 =0;

whilel < B

0™ = HARQ-ACK bit of this cell

j=j+1
I=1+1
end while
c=c+1
end while

For FDD with at least one cell configured with higher layer parameter dI-STTI-Length or for the aggregation of more

than one DL cell including a primary cell using FDD and at |east one secondary cell using TDD and at least one DL cell

configured with higher layer parameter di-STTI-Length, define the bit sequence G, G ,...,Bgﬁ\%,’f_l as the result

of the concatenation of HARQ-ACK bits corresponding to PDSCH with subframe duration for one or multiple DL cells.

The bit sequence 0,0, ,...,'GOLﬁccf_l is determined as for bit sequence 6% 6, ..., Ggfcﬁ inclause5.23.1

and spatial bundling is performed if the HARQ-ACK isto be transmitted on subslot SPUCCH or if the HARQ-ACK is
to be transmitted on slot SPUCCH and spatial bundling is configured. For FDD with at |east one cell configured with
higher layer parameter dI-STTI-Length or for the aggregation of more than one DL cell including a primary cell using
FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-

STTI-Length, the sequence of bits 55, 5, ,..., 05, istheresult of the concatenation of HARQ-ACK bits for
different cells and i obtained by concatenation of the bit sequence 05”6 ,..., 05 | and

0y 0" ,..., Bgﬁ%,'f_l in the cases defined in clause 7.3 of [3]. In all other cases, the sequence of bits

~ACK =~ ACK ~ACK . . ~ SACK =~ sACI ~<SAC

Op 0 e, Ognck, isgiven by OOS‘A Kof‘A K,...,OS’:ACE_l.
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In case the transmission of HARQ-ACK feedback using SPUCCH format 3 or SPUCCH format 4 coincides with a
dlot/subglot configured to the UE by higher layers for transmission of scheduling request, the number of scheduling
request bits OR is 1; otherwise OS*=0, and the scheduling request bit (1 = positive SR; 0 = negative SR) is appended at
the end of the sequence of concatenated HARQ-ACK bits.

For Naeerfoms <11 the bit sequence a,,a,,a,,.. @ scenronas_, 1S Obtained by setting & = 6" and is encoded

asfollows

SPUCCHformat3
Na/N -1

h="% (a, M, Jmod2

n=0
wherei=0,1,2,...,B-1and B=2-N®, the basis sequences M , are defined in Table 5.2.2.6.4-1.

For SPUCCH format 4, the output sequence is of length E, where E=Q, - M 2VecHormas. Nsﬂmmm"“‘ N2, Q, isthe

modulation order of the SPUCCH format 4, Ng7 " ™ *is equal to NSUe —1 for slot SPUCCH format 4 and

equal to N;’nﬂfc“ for subslot SPUCCH format 4, N§ PO is determined according to clause 5.2.4.1, and M 5 ccHforma

represents the bandwidth of the SPUCCH format 4 in terms of resource blocks [2].

For NFYccHfomas <11, the bit sequence a,,a,,a,,...,, Nspucc.mm4 N isobtained by setting g, = 0 K and is encoded
asfollows

SPUCCHformat4
Na/N -1

5= (e, M, Jmod2

n=0
wherei =0, 1, 2, ..., 31 and the basis sequences M; , are defined in Table 5.2.2.6.4-1.
The output bit sequence b,,[3,b,,...,,10c ; isobtained by circular repetition of the sequence by, by, b, ..., , by
b = 5(i mod32) 1
wherei =0, 1,2, ..., E-1
For 11< NuceHfoma4 < 29, the bit sequence a,,a,,a,,...,, By seuconfomas_y is obtained by setting a;,, =0 “ifiis

~ACK . .. .
even and a{NmCCHfmmlzL(i_D/Z =0 if i isodd. The sequences of bits 3 a . a,,..., N and

are encoded as follows
qN%CCHfumﬂA/ 2-‘1 a{N%CCHformaml 2-|+1! qN%CCHfOVMA/ZLZ 1 Rl aNEL,{‘CCHformam_l

SPUCCH format4
"NA/ N /2“71

5 S, modz
n=0
and
o e forma [ \SPUCOH format 1.
b = z(:) 8 srucoiamat 1) Miyn)modz
-

wherei =0, 1, 2, ..., 31 and the basis sequences M; , are defined in Table 5.2.2.6.4-1.

The output bit sequence [, 1,,0,,...,10-_; is obtained by the concatenation and circular repetition of the bit sequences

61 6 N o 10 Eo,a,gz,...,,b& as follows

£ o
I
o
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while i <[E/2]

b' = bi mod 32

I
i=i+1
end while

while i < E-[E/2]

b(E/21+i =

i=i+1

O

I mod32

end while

For N.ceHfomad > 22, the output bit sequence after the rate matching is denoted by g,,€,,€,,...,,€., . The CRC

attachment, channel coding and rate matching are performed according to clauses 5.1.1 by setting L to 8 bits, 5.1.3.1
and 5.1.4.2, respectively. The input bit sequence to the CRC attachment operation is a,,a,,a,,. . The

bR} aNSPUCCHformalA =
AIN

output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The
output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation.

When SPUCCH format 3 or SPUCCH format 4 is not used for transmission of HARQ-ACK feedback, the HARQ-ACK
bits are processed for transmission according to clause 10.1in [3].
5.2.3.2 Channel coding for UCI scheduling request

The scheduling request indication is received from higher layers and is processed according to [2].

5.2.3.3 Channel coding for UCI channel quality information

The channel quality and possible concurrent scheduling request bits input to the channel coding block are denoted by
ag,8y,8y,483,...,a5_; Where A isthe number of bits, and where the scheduling request bit (if present) is prepended to

the sequence of channel quality bits. The number of channel quality bits depends on the transmission format as
indicated in clause 5.2.3.3.1 for wideband reports and in clause 5.2.3.3.2 for UE-selected subbands reports.

For PUCCH format 2, the channel quality information is coded using a (20, A) code. The code words of the (20, A) code
are alinear combination of the 13 basis sequences denoted M; , and defined in Table 5.2.3.3-1.
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Table 5.2.3.3-1: Basis sequences for (20, A) code

Mio | Mi1 | Mi2 | Miz | Mia | Mis | Mis | Mi7z | Mig | Mig | Mi1wo | Min | Mi

|
0 1 1 0 0 0 0 0 0 0 0 1 1 0
1 1 1 1 0 0 0 0 0 0 1 1 1 0
2 1 0 0 1 0 0 1 0 1 1 1 1 1
3 1 0 1 1 0 0 0 0 1 0 1 1 1
4 1 1 1 1 0 0 0 1 0 0 1 1 1
5 1 1 0 0 1 0 1 1 1 0 1 1 1
6 1 0 1 0 1 0 1 0 1 1 1 1 1
7 1 0 0 1 1 0 0 1 1 0 1 1 1
8 1 1 0 1 1 0 0 1 0 1 1 1 1
9 1 0 1 1 1 0 1 0 0 1 1 1 1
10| 1 0 1 0 0 1 1 1 0 1 1 1 1
1] 1 1 1 0 0 1 1 0 1 0 1 1 1
12| 1 0 0 1 0 1 0 1 1 1 1 1 1
13| 1 1 0 1 0 1 0 1 0 1 1 1 1
14 1 0 0 0 1 1 0 1 0 0 1 0 1
15| 1 1 0 0 1 1 1 1 0 1 1 0 1
16| 1 1 1 0 1 1 1 0 0 1 0 1 1
17 1 0 0 1 1 1 0 0 1 0 0 1 1
18| 1 1 0 1 1 1 1 1 0 0 0 0 0
9| 1 0 0 0 0 1 1 0 0 0 0 0 0

After encoding the bits are denoted by by, b;,b,,bs,...,bg_; where B=20 and with

>
-

b =Y (a,-M;,)mod2 wherei=0,1,2, ..., B-1.

=}
ii
o

For PUCCH format 4, the output bit sequence after the rate matching is denoted by ,,€,e,,...,,6._; , where

E=Q, M&“ NJE™ N, Q, isthe modulation order of the PUCCH format 4, NJ ™ is determined according

to clause 5.2.4.1, and M J°*"* represents the bandwidth of the PUCCH format 4 in terms of resource blocks [2]. The
CRC attachment, channel coding and rate matching are performed according to clauses 5.1.1 by setting L to 8 bits,
5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment operation is a,,a,,8,,...,,a, , . The

output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The
output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation.

For PUCCH format 5, the output bit sequence after the rate matching is denoted by e,,¢,,e,,...,,6._, , where

E=Q, Ngs  -N& /2, Q, isthe modulation order of the PUCCH format 5 and N2 is determined

according to clause 5.2.4.1. The CRC attachment, channel coding and rate matching are performed according to clauses
5.1.1 by setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment operation is
a,,a,,a,,...,,8, , . Theoutput bit sequence of the CRC attachment operation is the input bit sequence to the channel
coding operation. The output bit sequence of the channel coding operation is the input bit sequence to the rate matching
operation.

5.2.3.3.1 Channel quality information formats for wideband reports

Table 5.2.3.3.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback for
wideband reports for PDSCH transmissions associated with a transmission mode 1, transmission mode 2, transmission
mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9
configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without
PMI/RI reporting or configured with 1 antenna port, transmission mode 9/10 configured without PMI with higher layer
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parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B', and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured without PMI.

Table 5.2.3.3.1-1A shows the fields and the corresponding bit widths for the channel quality information feedback for
wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with 2/4/8 antenna ports, transmission
mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured
without PMI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting and
higher layer parameters semiOpenLoop and eMIMO-Type.

Table 5.2.3.3.1-1: UCI fields for channel quality information feedback for wideband CQI reports
(transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7,
transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without
PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI
reporting or configured with 1 antenna port, and transmission mode 9/10 configured without PMI with
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and transmission mode
9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2
configured without PMI)

Field Bit width
Wide-band CQI 4

Table 5.2.3.3.1-1A: UCl fields for channel quality information feedback for wideband CQI reports
(transmission mode 9/10 configured without PMI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports, transmission mode 9/10 configured
with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured without
PMI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting
and higher layer parameters semiOpenLoop and eMIMO-Type)

Field Bit width
Rank =1 | Rank >1
Wide-band CQI 4 4
Spatial differential CQI 0 3

Table 5.2.3.3.1-2 shows the fields and the corresponding bit widths for the channel quality and precoding matrix
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 4,
transmission mode 5, transmission mode 6, and transmission mode 8 configured with PMI/RI reporting except with
alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.1-2: UClI fields for channel quality information feedback for wideband CQI reports
(transmission mode 4, transmission mode 5, transmission mode 6, and transmission mode 8
configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank=1 | Rank > 1
Wide-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
Precoding matrix indicator 2 1 4 4

Table5.2.3.3.1-2A and Table 5.2.3.3.1-2B show the fields and the corresponding bit widths for the channel quality and
precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission
mode 9 configured with PMI/RI reporting except with alter nativeCodeBookEnabledFor4TX-r12=TRUE or
advancedCodebookEnabled=TRUE, and transmission mode 10 configured with PMI/RI reporting except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission mode 9/10
configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type
isset to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB K1=TRUE, K>1, or
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna ports,
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except with alternativeCodebookEnabledCLASSB_K1=TRUE. The number of configured CSI-RS resourcesin a CSl
process K is defined in [3] and alter nativeCodebookEnabledCLASSB_K1 is configured by higher layers[6].

Table 5.2.3.3.1-2A-1and Table 5.2.3.3.1-2A-2 show the fields and the corresponding bit widths for the channel quality
and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with
transmission mode 9 /10 configured with PMI/RI reporting with higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS A' except with advancedCodebookEnabled=TRUE.

Table 5.2.3.3.1-2A-3 and Table 5.2.3.3.1-2A-4 show the fields and the corresponding bit widths for the channel quality
and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with
transmission mode 9/10 configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled= TRUE.

Table 5.2.3.3.1-2A-5 and Table 5.2.3.3.1-2A-6 show the fields and the corresponding bit widths for the channel quality
and precoding matrix information feedback for wideband reports for PDSCH transmissions associated with
transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer
parameters advancedCodebookEnabled and eMIMO-Type, and eMIMO-Type is set to 'CLASS A" and
advancedCodebookEnabled= TRUE.

Table 5.2.3.3.1-2B-1 shows the fields and the corresponding bit widths for the channel quality and precoding matrix
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameters semi OpenLoop and eMIMO-Type,
and eMIMO-Typeis set to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE,
K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.1-2A: UCI fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9 configured with PMI/RI reporting except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, and
transmission mode 10 configured with PMI/RI reporting except with
alternativeCodeBookEnabledFor4TX-r12=TRUE or advancedCodebookEnabled=TRUE, transmission
mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4/8 antenna ports, except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports 8 antenna ports
Rank = | Rank = | Rank = | Rank > | Rank = Rank = Rank = | Rank >

1 2 1 1 1 2,3 4 4

Wide-band CQI 4 4 4 4 4 4 4 4

Spatial differential CQI 0 3 0 3 0 3 3 3
Wide-band PMI (2 or 4

antenna ports) 2 1 4 4 4 4 3 0
or i2 (8 antenna ports)
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Table 5.2.3.3.1-2A-1: UCl fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9/10 configured PMI/RI with higher layer parameter eMIMO-Type, and eMIMO-
Type is set to 'CLASS A" and with codebook configuration (N,N,,Q,Q), and CodebookConfig=1,

except with advancedCodebookEnabled=TRUE)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Rank = Rank = Rank = Rank = Rank = Rank = Rank = Rank =
1 2 3 4 5 6 7 8
Wide-band CQI 4 4 4 4 4 4 4 4
Spatial differential

col 0 3 3 3 3 3 3 3
W'dei'zba”d 2 2 1 1 0 0 0 0

Table 5.2.3.3.1-2A-2: UCl fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9/10 configured PMI/RI with higher layer parameter eMIMO-Type, and eMIMO-
Type is set to 'CLASS A" and with codebook configuration (N,N,,Q,Q), and CodebookConfig=2/3/4,

except with advancedCodebookEnabled=TRUE)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Rank = Rank = Rank = Rank = Rank = Rank = Rank = Rank =
1 2 3 4 5 6 7 8
Wide-band CQI 4 4 4 4 4 4 4 4
Spatial C(ngflerentlal 0 3 3 3 3 3 3 3
Wide-band i2 4 4 4 3 0 0 0 0

Table 5.2.3.3.1-2A-3: UCl fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports and higher layer
parameter advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 Rank > 1
Wideband CQI 4 4
Spatial differential CQI 0 3
Wide-band i2 6 4

Table 5.2.3.3.1-2A-4: UCI fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports and higher layer
parameter advancedCodebookEnabled=TRUE)

Bit width
Field 8 antenna ports
Rank = Rank = Rank = Rank Rank = Rank = Rank = Rank =
1 2 3 =4 5 6 7 8
Wide-band CQI 4 4 4 4 4 4 4 4
Spatial C(ngflerentlal 0 3 3 3 3 3 3 3
Wide-band i2 6 4 4 3 0 0 0 0
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Table 5.2.3.3.1-2A-5: UCl fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and
higher layer parameters advancedCodebookEnabled and eMIMO-Type, and
advancedCodebookEnabled=TRUE and eMIMO-Type is set to 'CLASS A’ with codebook configuration
(N,N,,Q,0) and CodebookConfig=1)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Rank = Rank = Rank = Rank = Rank = Rank = Rank = Rank =
1 2 3 4 5 6 7 8
Wide-band CQI 4 4 4 4 4 4 4 4
Spatial differential

col 0 3 3 3 3 3 3 3
W'dei'zband 6 4 1 1 0 0 0 0

Table 5.2.3.3.1-2A-6: UCl fields for transmission of wideband CQI and precoding information (i2)
(transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and
higher layer parameters advancedCodebookEnabled and eMIMO-Type, and
advancedCodebookEnabled=TRUE and eMIMO-Type is set to 'CLASS A' with codebook configuration
(N,N,,Q,0) and CodebookConfig=2/3/4).

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Rank = Rank = Rank = Rank = Rank = Rank = Rank = Rank =
1 2 3 4 5 6 7 8
Wide-band CQI 4 4 4 4 4 4 4 4
Spatial differential

col 0 3 3 3 3 3 3 3
W'dei'zband 6 4 4 3 0 0 0 0

Table 5.2.3.3.1-2B: UCI fields for transmission of wideband CQI and precoding information (i1, i2) for
transmission mode 9 configured with PMI/RI reporting with 8 antenna ports except with
advancedCodebookEnabled=TRUE, transmission mode 10 configured with PMI/RI reporting with 8
antenna ports except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured
with PMI/RI reporting with 8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type
is set to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, K>1,
and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-TypeZ2,
and eMIMO-Type2 configured with PMI/RI reporting with 8 antenna ports, except with
alternativeCodebookEnabledCLASSB_K1=TRUE.

Bit width
Field 8 antenna ports
Rank = Rank = Rank = Rank Rank = Rank = Rank = Rank =
1 2 3 =4 5 6 7 8
Wide-band CQI 4 4 4 4 4 4 4 4
Spatial differential

col 0 3 3 3 3 3 3 3
i1 3 3 1 1 2 2 2 0
Wide-band i2 1 1 3 3 0 0 0 0
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Table 5.2.3.3.1-2B-1: UCl fields for transmission of wideband CQI and precoding information (i1) for
transmission mode 9/10 configured with PMI/RI reporting with 4/8 antenna ports and higher layer
parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
except with alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, with
alternativeCodeBookEnabledFor4TX-r12=TRUE.

Bit width
Field 4 antenna ports 8 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2
Wide-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
il 2 2 3 3

Table5.2.3.3.1-2C and Table 5.2.3.3.1-2D show the fields and the corresponding bit widths for the channel quality and
precoding matrix information feedback for wideband reports for PDSCH transmissions for 4 antenna ports associated
with transmission modes 8, 9 and 10 configured with PMI/RI reporting and alter nativeCodeBookEnabledFor4TX-
r12=TRUE except with advancedCodebookEnabled=TRUE, transmission mode 9/10 configured with PMI/RI reporting
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with 4 antenna ports with K=1 and
except with alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, and alter nativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and
eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and alter nativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.1-2E shows the fields and the corresponding bit widths for the channel quality and precoding matrix
information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type
isset to 'CLASS B' with K=1 and alter nativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports with alter nativeCodebookEnabledCLASSB_K1=TRUE.

Table 5.2.3.3.1-2C: UCI fields for transmission of wideband CQI and precoding information (i2) with 4
antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and
alternativeCodeBookEnabledFor4TX-r12=TRUE except with advancedCodebookEnabled=TRUE, and
transmission mode 9/10 configured with 4 antenna ports and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, and alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Bit width
Field 4 antenna ports
Rank =1 Rank = 2 Rank = 3 Rank =4
Wide-band CQI 4 4 4 4
Spatial differential CQI 0 3 3 3
Wideband i2 4 4 4 4
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Table 5.2.3.3.1-2D: UCI fields for transmission of wideband CQI and precoding information (i1, i2)
with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna
ports and alternativeCodeBookEnabledFor4TX-r12=TRUE except with
advancedCodebookEnabled=TRUE, and transmission mode 9/10 configured with 4 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except
with alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, and alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Bit width
Field 4 antenna ports
Rank =1 Rank =2 Rank = 3 Rank =4

Wide-band CQI 4 4 4
Spatial differential CQI 0 3 3 3
i1 2 2 0 0
Wideband i2 2 2 4 4

Table 5.2.3.3.1-2E: UCI fields for transmission of wideband CQIl and precoding information
(transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4/8 antenna ports with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wide-band CQI 4 4 4 4 4 4
Spatial differential CQI 0 3 0 3 3 3
Wide-band PMI 2 1 3 3 2 1
Bit width
Field 8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 | Rank =5 to Rank = 8
Wide-band CQI 4 4 4 4 4
Spatial differential CQI 0 3 3 3 3
Wide-band PMI 4 4 4 3 0

Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback for wideband
reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8
configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports,
transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured
with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to
'CLASS B', transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and
higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' except with
advancedCodebookEnabled=TRUE, and transmission mode 9/10 configured without PMI reporting and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports, transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type
and eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B' without PMI reporting with 2/4/8 antenna ports.
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Table 5.2.3.3.1-3: UCI fields for rank indication feedback for wideband reports (transmission mode 3,
transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9
configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with
PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI or without
PMI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is
set to 'CLASS B', transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A' except
with advancedCodebookEnabled=TRUE, and transmission mode 9/10 configured without PMI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8
antenna ports, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI or without PMI reporting with 2/4/8 antenna

ports)
Bit width
Field 2 antenna 4 antenna ports 8/12/16/20/24/28/32 antenna ports
. Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
Rank
indication L L 2 L 2 3

Table 5.2.3.3.1-3A shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1
for wideband reports for PDSCH transmissions associated with transmission mode 9 and transmission mode 10,
transmission mode 9/10 configured with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB K1=TRUE, and K>1, except
with alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with 2/4/8 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE or alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.1-3A: UCI fields for joint report of Rl and il (transmission mode 9 configured with PMI/RI
reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12 =TRUE and
transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12 =TRUE, transmission mode 9/10 configured with 2/4/8
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1
and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, except with
alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with 2/4/8 antenna
ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
" 4 antenna ports 8 antenna ports
el 2 anot:etrsma Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
Rank
indication 1 1 2 4 5 5
i1 - - -

Table 5.2.3.3.1-3B shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1
for wideband reports for PDSCH transmissions associated with transmission modes 8, 9 and 10 configured with PMI/RI
reporting with 4 antenna ports and alter nativeCodeBookEnabledFor4TX-r12 =TRUE, transmission mode 9/10
configured with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K=1 and except with alternativeCodebookEnabledCLASSB K1=TRUE, and K>1, with

alter nativeCodeBookEnabledFor4TX-r12 = TRUE, and transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alter nativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.1-3B-1 shows the fields and the corresponding bit widths for the joint transmission of rank indication and
i1 for wideband reports for PDSCH transmissions associated with transmission modes 9 and 10 configured with PMI/RI
reporting with 4/8 antenna ports and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Typeis
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set to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, with
alternativeCodeBookEnabledFor4TX-r12 =TRUE.

Table 5.2.3.3.1-3B: UCI fields for joint report of Rl and i1 with 4 antenna ports (transmission modes 8,
9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with 4 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, with alternativeCodeBookEnabledFor4TX-
r12 =TRUE, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 configured with 4 antenna ports except with
alternativeCodebookEnabledCLASSB_K1=TRUE, with alternativeCodeBookEnabledFor4TX-

r12=TRUE)
Bit width
Field 4 antenna ports
Max 1 or 2 layers Max 4 layers
Rank indication and il 4 5

Table 5.2.3.3.1-3B-1: UCl fields for joint report of Rl and il with 4/8 antenna ports (transmission
modes 9 and 10 configured with PMI/RI reporting and higher layer parameters semiOpenLoop and
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, with alternativeCodeBookEnabledFor4TX-

r12 =TRUE)
) Bit width
Al 4/8 antenna ports
Rank indication and il 4

Table 5.2.3.3.1-3C shows the fields and the corresponding bit widths for the joint report of CRI and rank indication
feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1, and

transmission mode 9/10 configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type
isset to 'CLASS B' with K>1 except with activatedResources>0.

Table 5.2.3.3.1-3C: UCI fields for joint report of CRI and rank indication feedback for wideband
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-
Type, and eMIMO-Type is set to 'CLASS B’ with K>1, and transmission mode 9/10 configured without
PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1

except with activatedResources>0)

Bit width
. 4 antenna ports 8 antenna ports
FIEld 2 %ngﬁr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
layers layers layers layers layers
CRI [log, (K)] [log,(K)| | [log,(K)] | T[log,(K)] | [log,(K)] | [log,(K)]
_ Rank 1 1 2 1 2 3
indication

Table 5.2.3.3.1-3D shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and i1
feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting with 4/8 ports, and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1 except with activatedResour ces>0, with alternativeCodeBookEnabledFor4TX-r12=TRUE.
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Table 5.2.3.3.1-3D: UCI fields for joint report of CRI, rank indication and il feedback for wideband
reports (transmission mode 9/10 configured with PMI/RI reporting with 8 ports, and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1, transmission mode 9/10

configured with PMI/RI reporting with 4 ports Class B CSl reporting with K>1 with
alternativeCodeBookEnabledFor4TX-r12=TRUE, except with activatedResources>0)

Bit width
. 4 antenna ports 8 antenna ports
Field Max 1 or 2 Max 4 layers Max 8
Max 1 or 2 layers Max 4 layers y
layers layers

CRI [log, (K)] [log,(K)] | [log,(K)] | [log,(K)] | [log,(K)]

Rank |nd|i<iat|on and 4 5 4 5 5

Table 5.2.3.3.1-3E shows the fields and the corresponding bit widths for the CRI feedback for wideband reports for
PDSCH transmissions associated with transmission mode 9/10 configured with 1 antenna port for each CSI-RS
resource, Class B CSI reporting with K>1 except with activatedResources>0, and transmission mode 9/10 configured

with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS B' with K>1, where
CRI is associated with eMIMO-Type.

Table 5.2.3.3.1-3E: Fields for CRI feedback for wideband CQI reports (transmission mode 9/10
configured with 1 antenna port for each CSI-RS resource for Class B CSl reporting with K>1 except
with activatedResources>0, and transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B' with K>1, where CRI is
associated with eMIMO-Type)

Field Bit width
K=2 K=3and K=4 K=5to K=8
CRI 1 2 3

Table 5.2.3.3.1-3F shows the fields and the corresponding bit widths for the joint report of CRI and rank indication
feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 and with
activatedResources>1, and transmission mode 9/10 configured without PMI reporting and higher layer parameter

eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 and with activatedResources>1. N is the value of higher
layer parameter activatedResources.

Table 5.2.3.3.1-3F: UCI fields for joint report of CRI and rank indication feedback for wideband reports
(transmission mode 9/10 configured with PMI/RI or without PMI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and with activatedResources>1)

Bit width
" 4 antenna ports 8 antenna ports
Field 2 anc::atr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
CRI [log,(N) | [log,(N)| | Tlog,(N)] | Tlog,(N)] | [log,(N)] | [log,(N)]
_ Rank 1 1 2 1 2 3
indication

Table 5.2.3.3.1-3G shows the fields and the corresponding bit widths for the joint report of CRI, rank indication and i1
feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting with 4/8 ports, and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B’ with
K>1 and with activatedResources>1, with alter nativeCodeBookEnabledFor4TX-r12=TRUE. N is the va ue of higher
layer parameter activatedResour ces.
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Table 5.2.3.3.1-3G: UCI fields for joint report of CRI, rank indication and il feedback for wideband
reports (transmission mode 9/10 configured with PMI/RI reporting with 8 ports, and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 and with
activatedResources>1, and transmission mode 9/10 configured with PMI/RI reporting with 4 ports
Class B CSlI reporting with K>1 and with activatedResources>1 with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 4 antenna ports 8 antenna ports
Max 1 or 2 Max 8
Max 1 or 2 layers Max 4 layers | Max 4 layers
ayers layers
CRI [1og,(N) ] [log,(N) ] [log,(N)] | [log,(N)[ | [log,(N)]
Rank |nd|i<iat|on and 4 5 4 5 5

Table 5.2.3.3.1-3H shows the fields and the corresponding bit widths for the CRI feedback for wideband reports for
PDSCH transmissions associated with transmission mode 9/10 configured with 1 antenna port for each CSI-RS
resource, Class B CSl reporting with K>1 and with activatedResources>1. N is the value of higher layer parameter
activatedResour ces.

Table 5.2.3.3.1-3H: Fields for CRI feedback for wideband CQI reports (transmission mode 9/10
configured with 1 antenna port for each CSI-RS resource for Class B CSl reporting with K>1 and with
activatedResources>1)

) Bit width
Pl =2 N=3and N=4
CRI 1 2

Parametersil,1-1,i1,2-1,i1,1-2,i1,2-2,, i1,p-2 correspond to parameters i, , I;, , d; , d,,and I, inclause 7.2.4
of [3].

Table5.2.3.3.1-31 and Table 5.2.3.3.1-3J show the fields and the corresponding bit widths for the joint report of rank
indication and i1,p-2 feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with
8/12/16/20/24/28/32 antenna ports and higher layer parameters advancedCodebookEnabled and eMIMO-Type, and
eMIMO-Typeis set to 'CLASS A' and advancedCodebookEnabled=TRUE.

Table 5.2.3.3.1-3I: Fields for joint report of rank indication and il,p-2 feedback for wideband reports
(transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports and higher layer
parameter advancedCodebookEnabled= TRUE)

Field Bit width
Max 1 or 2 layers | Max 4 layers
Rank indication 1 2
i1,p-2 2 2

Table 5.2.3.3.1-3J: Fields for joint report of rank indication and il,p-2 feedback for wideband reports
(transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports and higher layer
parameter advancedCodebookEnabled= TRUE, and transmission mode 9/10 configured with PMI/RI
reporting with 8/12/16/20/24/28/32 antenna ports, and higher layer parameters
advancedCodebookEnabled and eMIMO-Type, and eMIMO-Type is set to 'CLASS A' and
advancedCodebookEnabled=TRUE)

Field Bit width
Max 1 or 2 layers | Max 4 layers | Max 8 layers
Rank indication 1 2 3
i1,p-2 2 2 2
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Table 5.2.3.3.1-4 shows the fields and the corresponding bit widths for the precoding matrix information feedback for
wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting
with 8/12/16/20/24/28/32 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS
A

For Table 5.2.3.3.1-4, 5.2.3.3.1-4B, 5.2.3.3.1-4C, 5.2.3.3.1-4D, the parameters (Sl, SZ) inrank 1 and rank 2 are
defined as (S;, S, )= (1,1) for CodebookConfig=1and (S,, S, )= (2, 2) for CodebookConfig =2,3 and 4. The

parameters (S, S, ) inrank 3 and 4 are defined as (S;, S, ) = (1, 1) for CodebookConfig=1, (S}, S, )= (% ,%j
for CodebookConfig=2, (S,,S, )= [01 : %j for CodebookConfig=3, (S,,S,)= (Ol , %) for
CodebookConfig=4. The parameters (S, S, ) inrank 5to 8 are defined as (S, S, ) = (1, 1) for CodebookConfig=1,
(S.S,)= (% ,%j for CodebookConfig=2/3/4. The parameters (L, L, ) are defined as L, = min{4, N, } and

L,=2for N,>N,and N, 21, L, =2 and L, = min{4,N,} for N, < N, and N, #1, L, = min{8,N, }
and L, =1for N, =1.

Table 5.2.3.3.1-4: UCI fields for channel quality information feedback for precoding information (il)
(transmission mode 9/10 configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS A' with codebook configuration (N,N,,Q,Q), except with

advancedCodebookEnabled=TRUE)

Field Bit width
Rank =1 Rank =2 Rank =3 Rank =4
Wideband _ N,O, 9-N
fir?tllilvu [log,(N,0,/S,)] |[log,(N,0,/S))] Logz[lgqu(p{gi;wm {Iog{ 5 X[Z%BZJM
Wideband
fst P [10g,(N,0,/S,)] |[10g,(N,0,/S,)]|  [log,(N,0,/S,)] [10g,(N,0,/S,)]
i1,
Field Bit width
: Rank =5 Rank =6 Rank =7 Rank =8
Wideband
frst P [log,(N,0,/8))] |[log,(N,0,/S)][  [log,(N,O,/S)] [l0g,(N,0,/S))]
11,
Wideband
ﬁr?ile |—|092(N202/52)-| |_|092(N202/52)-| |_|092(N202/52)-| |_|092(N202/52)-|
11,

Table5.2.3.3.1-4A, Table 5.2.3.3.1-4B and Table 5.2.3.3.1-4C show the fields and the corresponding bit widths for the
precoding matrix information feedback for wideband reports for PDSCH transmi ssions associated with transmission
mode 9/10 configured with PMI/RI reporting with 4/8 antenna ports and higher layer parameter
advancedCodebookEnabled=TRUE , and transmission mode 9/10 configured with PMI/RI reporting with
8/12/16/20/24/28/32 antenna ports and higher layer parameters advancedCodebookEnabled and eMIMO-Type, and
eMIMO-Typeis set to 'CLASS A' and advancedCodebookEnabled=TRUE.

Table 5.2.3.3.1-4A: UCI fields for channel quality information feedback for precoding information (i1)
(transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports and higher layer
parameter advancedCodebookEnabled=TRUE)

Bit width
Rank=2 | Rank =3 | Rank = 4

Field Rank = 1 |
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Wideband
first PMI 3 3 0 0
i1,1-1
Wideband
first PMI 0 0 0 0
i1,2-1
Wideband
first PMI 0 0 0 0
i1,1-2
Wideband
first PMI 0 0 0 0

i1,2-2

Table 5.2.3.3.1-4B: UCI fields for channel quality information feedback for precoding information (i1)
(transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports and higher layer
parameter advancedCodebookEnabled=TRUE)

Bit width

Field Rank = 1 Rank = 2 Ragk = Rizk Rarék = Rarék = Rar;k = Rar;k =
Vit [ Nog(NO) | | [log,(NO) || 2 | 2 | 2 | 2 | 2 | o
WE&?‘?‘{"‘;T‘ 0 0 0 0 0 0 0 0
Wi ss | [logy(L)] [log, (L,)] 0 0 0 0 0 0
WE&??E‘;_Z“‘ 0 0 0 0 0 0 0 0

Table 5.2.3.3.1-4C: UCI fields for channel quality information feedback for precoding information (i1)
(transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and
higher layer parameters advancedCodebookEnabled and eMIMO-Type, and
advancedCodebookEnabled=TRUE and eMIMO-Type is set to 'CLASS A' with codebook configuration

(N;N,,.Q,0))
Field Bit width
Rank =1 Rank =2 Rank =3 Rank =4
Wideband
. B L\e} 9-N,
flﬁleji/” ﬂOgZ(Nlol)—| |7|092(N101)—‘ (Iogz{Né?lX{zJ{g 8N2Bﬂ (Iogz{ s X{ZJ{iB JD—‘
Wideband
firstPMI | [10g,(N,0,)] [log,(N,0,)] [10g,(N,0,/S,)] [10g,(N,0,/S,)]
i1,2-1
Wideband
first PMI [1og,(L,)] [1og,(L,)] 0 0
i1,1-2
Wideband
ﬁrSt PMI ﬂOgZ(LZ )—| ﬂOgZ(LZ )—| O O
i1,2-2
Field Bit width
Rank =5 | Rank = 6 | Rank =7 Rank =8
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Wideband
ﬁfitlpi/” |—|092(N101/S.1)-| |_|092(N101/51)-| |_|092(N101/51)-| |_|092(N101/51)-|
11,1-
Wideband
fst PMI [10g,(N,0,/S,)] | [10g,(N,0,/S,)] [10g,(N,0,/S,)] [10g,(N,0,/S,)]
i1,2-
Wideband
first PMI 0 0 0 0
i1,1-2
Wideband
first PMI 0 0 0 0
i1,2-2

Table 5.2.3.3.1-4D shows the fields and the corresponding bit widths for the joint transmission of i1 and rank indication
for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS A" with 8/12/16/20/24/28/32 antenna
ports and eMIMO-Type2 is set to 'CLASS B', where il and rank indication are associated with Class A.

Table 5.2.3.3.1-4D: UCI fields for channel quality information feedback for report of i1 and rank
indication feedback (transmission mode 9/10 configured with higher layer parameter eMIMO-Type
and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A" with codebook configuration (N, N, Q,0),

where iland rank indication are associated with Class A)

Bit width
Field Max 1 or 2 layers Max 4 or 8 layers
Rank =1 Rank =1 Rank =3
Wideband
first PMI [log,(N,0,/S,)] [log,(N,0,/S,)] {logz['\glq{%r:'\%m
i1,1
Wideband
first PMI [10g,(N,0,/S,)] [10g,(N,0,/S,)] [10g,(N,0,/S,)]
i1,2
RI 0 1

The channel quality bitsin Table 5.2.3.3.1-1 through Table 5.2.3.3.1-4C form the bit sequence a,,8,,a,,83,...,85 3
with a, corresponding to the first bit of the first field in each of the tables, a; corresponding to the second bit of the
first field in each of the tables, and a,_; corresponding to the last bit in the last field in each of the tables. The first bit
of each field corresponds to MSB and the last bit LSB. The RI feedback for one bit is mapped according to Table
5.2.2.6-5with of replaced by a, . The Rl feedback for two bitsis mapped according to Table 5.2.2.6-6 with of , o

replaced by a,,8; . The RI feedback for three bitsis mapped according to Table 5.2.2.6-7 with of , o , o} replaced

by @,,d;,8, . The same procedures for Rl mapping are applied to CRI, replacing Rl with CRI. The mapping for the
jointly coded Rl and il isprovided in Table 7.2.2-1E of [3].

When multiplexed with UL-SCH, the channel coding and multiplexing for the transmission configurationsin Table
5.2.3.3.1-3, Table 5.2.3.3.1-3A, Table 5.2.3.3.1-3B, Table 5.2.3.3.1-3B-1, Table 5.2.3.3.1-3C, Table 5.2.3.3.1-3D, Table
5.2.3.3.1-3F, Tables 5.2.3.3.1-3G, 5.2.3.3.1-3I, 5.2.3.3.1-3J and Table 5.2.3.3.1-4D is performed assuming RI
transmission in clause 5.2.2.6. All other transmission configurations in this clause are coded and multiplexed assuming
CQI/PMI transmission in clause 5.2.2.6.

For transmission mode 9/10 configured with Class B CSI reporting and K>1, the number of antenna port in Table
5.2.3.3.1-3C, 5.2.3.3.1-3D refers to the maximum number of antenna ports of K CSI-RS resources configured for the
CSl-process for the UE.

For transmission mode 9/10 configured with Class B CSl reporting and K>1 and with humber ActivatedCS -RS-
Resource>1, the number of antenna port in Table 5.2.3.3.1-3F, 5.2.3.3.1-3G refers to the maximum number of antenna
ports of N CSI-RS resources activated for the CSl-process for the UE.

ETSI




3GPP TS 36.212 version 16.6.0 Release 16 156 ETSI TS 136 212 V16.6.0 (2021-08)

5.2.3.3.2 Channel gquality information formats for UE-selected sub-band reports

Table 5.2.3.3.2-1 shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 1, transmission
mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting,
transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10
configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B' configured without
PMI/RI reporting or configured with 1 antenna port.

Table 5.2.3.3.2-1A shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
2/4/8 antenna ports, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-
Type2, and eMIMO-Type2 is set to 'CLASS B' configured without PMI reporting with 2/4/8 antenna ports.

Table 5.2.3.3.2-1: UCI fields for channel quality information feedback for UE-selected sub-band CQI
reports (transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7,
transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without
PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI
reporting or configured with 1 antenna port, transmission mode 9/10 configured without PMI/RI with
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and transmission mode
9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 is set
to 'CLASS B' configured without PMI/RI reporting or configured with 1 antenna port)

Field Bit width
Sub-band CQI 4
Sub-band label lor2

Table 5.2.3.3.2-1A: UCI fields for channel quality information feedback for UE-selected subband CQI
reports (transmission mode 9/10 configured without PMI reporting and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8 antenna ports, and transmission mode
9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 is set
to 'CLASS B' configured without PMI reporting with 2/4/8 antenna ports)

Field Bit width
Rank =1 | Rank > 1
Wide-band CQI 4 4
Spatial differential CQI 0 3
Sub-band label lor2 1lor2

Table 5.2.3.3.2-2 shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 4, transmission
mode 5, transmission mode 6, and transmission mode 8 configured with PMI/RI reporting except with

alter nativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-2: UCI fields for channel quality information feedback for UE-selected sub-band
reports (transmission mode 4, transmission mode 5, transmission mode 6 and transmission mode 8
configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank =1 | Rank > 1
Sub-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
Sub-band label lor2 lor2 lor2 lor2

Table 5.2.3.3.2-2A and Table 5.2.3.3.2-2B show the fields and the corresponding bit widths for the sub-band channel
quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission
mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-
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r12=TRUE, and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting and
higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' with CodebookConfig=2/3/4, transmission
mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, or K>1,
except with alter nativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with higher layer
parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna
ports except with alter nativeCodebookEnabledCLASSB_K1=TRUE or alternativeCodeBookEnabledFor4TX-
r12=TRUE. The number of configured CSI-RS resourcesin a CSl processK is defined in [3] and
alternativeCodebookEnabledCLASSB K1 is configured by higher layers[6].

Table 5.2.3.3.2-2A-1 shows UCI fields for channel quality information feedback for UE-selected sub-band reports
(transmission mode 9/10 configured with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-
Typeisset to 'CLASS B' with K=1 and alternativeCodebookEnabledCLASSB_K1=TRUE, transmission mode 9/10
configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with
2/4/8 antenna ports, transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2,
and eMIMO-Type2 is set to 'CLASS B' configured without PM1 reporting with 2/4/8 antenna ports.

Table 5.2.3.3.2-2B-1 shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A' with
CodebookConfig=1.

Table 5.2.3.3.2-2C shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission modes 8, 9 and 10
configured with PMI/RI reporting and alter nativeCodeBookEnabledFor4TX-r12 =TRUE, transmission mode 9/10
configured with PMI/RI reporting with 4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis
set to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 4 antenna ports except
with alternativeCodebookEnabledCLASSB_K1=TRUE , and with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-2A: UCI fields for channel quality information feedback for UE-selected sub-band
reports (transmission mode 9 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI
reporting with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and
transmission mode 9/10 configured with 2/4 antenna ports and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, K>1 except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank =1 | Rank > 1
Wide-band CQI 0 0 0 0
Sub-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
Wide-band i2 0 0 0 0
Sub-band i2 0 0 0 0
Sub-band label lor2 lor2 lor2 lor2
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Table 5.2.3.3.2-2A-1: UCI fields for channel quality information feedback for UE-selected sub-band
reports (transmission mode 9/10 configured with 2/4/8 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE, transmission mode 9/10 configured without PMI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4/8
antenna ports, and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and
eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B' configured without PMI reporting with 2/4/8
antenna ports)

Bit width

Field 2/4/8 antenna ports

Rank =1 | Rank > 1
Wide-band CQI 0 0
Sub-band CQI 4 4
Spatial differential CQI 0 3
Wide-band i2 0 0
Sub-band i2 0 0

Sub-band label lor2 lor2

Table 5.2.3.3.2-2B: UCI fields for channel quality feedback for UE-selected sub-band reports
(transmission mode 9 configured with PMI/RI reporting with 8 antenna ports, transmission mode 10
configured with PMI/RI reporting with 8 antenna ports, transmission mode 9/10 configured with
PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A' with
CodebookConfig=2/3/4, and transmission mode 9/10 configured with 8 antenna ports and higher
layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, and transmission mode 9/10 configured
with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with
PMI/RI reporting with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Rank =1 Rank =2, 3 Rank =4 Rank =5, 6, 7 Rank =8
PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1
Wide-band CQI 4 0 4 0 4 0 4 0 4 0
Sub-band CQI 0 4 0 4 0 4 0 4 0 4
Spatial differential CQI 0 0 3 3 3 3 3 3 3 3
Wide-band i2 4 0 4 0 3 0 0 0 0 0
Sub-band i2 0 4 0 2 0 2 0 0 0 0
Sub-band label 0 lor2 0 lor2 0 lor2 0 lor2 0 lor2

Table 5.2.3.3.2-2B-1: UCI fields for channel quality feedback for UE-selected sub-band reports
(transmission mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type,
and eMIMO-Type is set to 'CLASS A" with CodebookConfig=1)

Bit width
Field 8/12/16/20/24/28/32 antenna ports
Rank =1 Rank =2 Rank =3, 4 Rank =5, 6, 7 Rank =8
PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1
Wide-band CQI 4 0 4 0 4 0 4 0 4 0
Sub-band CQI 0 4 0 4 0 4 0 4 0 4
Spatial differential CQI 0 0 3 3 3 3 3 3 3 3
Wide-band i2 2 0 2 0 1 0 0 0 0 0
Sub-band i2 0 2 0 2 0 1 0 0 0 0
Sub-band label 0 lor2 0 lor2 0 lor2 0 lor2 0 lor?2

ETSI



3GPP TS 36.212 version 16.6.0 Release 16 159 ETSI TS 136 212 V16.6.0 (2021-08)

Table 5.2.3.3.2-2C: UCI fields for channel quality feedback for UE-selected sub-band reports with 4
antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 4
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1
and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE, and with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 4 antenna ports
Rank =1 Rank =2 Rank = 3 | Rank=4

PTI=0 | PTI=1 | PTI=0 | PTI=1 PTI=1 PTI=1
Wide-band CQI 4 0 4 0 0 0
Sub-band CQI 0 4 0 4 4 4
Spatial differential CQI 0 0 3 3 3 3
Wide-band i2 4 0 4 0 0 0
Sub-band i2 0 4 0 2 2 2

Sub-band label 0 lor2 0 lor2 lor2 lor2

Table 5.2.3.3.2-2D shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is
set to 'CLASS B' with 2/4 antenna ports, and K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE,
and K>1, except with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-2D: UCI fields for channel quality information feedback for UE-selected sub-band
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameters
semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4 antenna ports, and
K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

. Bit width
Fele Rank =1 | Rank =2

Wide-band CQI 0 0
Sub-band CQI 4 4
Spatial differential CQI 0 3
Wide-band i2 0 0
Sub-band i2 0 0

Sub-band label lor2 1lor2

Table 5.2.3.3.2-2E shows the fields and the corresponding bit widths for the sub-band channel quality information
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is
set to 'CLASS B' with 4/8 antenna ports, and K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE,
and K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI
reporting and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Typeisset to 'CLASS A'.
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Table 5.2.3.3.2-2E: UCI fields for channel quality information feedback for UE-selected sub-band
reports (transmission mode 9/10 configured with PMI/RI reporting and higher layer parameters
semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 4/8 antenna ports, and
K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI
reporting and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to

'CLASS A)
. Bit width
Pl Rank =1 Rank =2
PTI=0 | PTI=1 | PTI=0 | PTI=1
Wide-band CQI 4 0 4 0
Sub-band CQI 0 4 0 4
Spatial differential CQI 0 0 3 3
Wide-band i2 0 0 0 0
Sub-band i2 0 0 0 0
Sub-band label 0 lor2 0 lor2

Table 5.2.3.3.2-3 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-sel ected sub-band reports for PDSCH transmissions associated with transmission
mode 4, transmission mode 5, transmission mode 6 and transmission mode 8 configured with PMI/RI reporting except
with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3: UCI fields for channel quality information feedback for UE-selected sub-band CQI
reports (transmission mode 4, transmission mode 5, transmission mode 6 and transmission mode 8
configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank >1
Wide-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
Precoding matrix indicator 2 1 4 4

Table5.2.3.3.2-3A and Table 5.2.3.3.2-3B show the fields and the corresponding bit widths for the wide-band channel
quality and precoding matrix information feedback for UE-selected sub-band reports for PDSCH transmissions
associated with transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4/8
antenna ports except with alter nativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured
with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to
'‘CLASS B’ with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with higher layer parameter
eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting with 2/4/8 antenna ports except
with alternativeCodebookEnabledCLASSB_K1=TRUE or alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3A-1 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-sel ected sub-band reports for PDSCH transmissions associated with transmission
mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K=1 and alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission
mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured
with PMI/RI reporting with 2/4/8 antenna ports with alter nativeCodebookEnabledCLASSB_K1=TRUE.

Table 5.2.3.3.2-3A-2 shows the fields and the corresponding bit widths for the wide-band channel quality feedback for
UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured with
PMI/RI reporting and higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Typeis set to 'CLASS B'
with 2/4 antenna ports, and K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, except
with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3C shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission
modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-
r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 4 antenna ports and higher layer
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parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB K1=TRUE, K>1 with alternativeCodeBookEnabledFor4TX-r12=TRUE,
transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2
configured with PMI/RI reporting with 4 antenna ports except with alternativeCodebookEnabledCLASSB K1=TRUE,

with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3C-1 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission
mode 9/10 configured with higher layer parameters semi OpenLoop and eMIMO-Type, and eMIMO-Typeis set to
'CLASS B' with 4/8 antenna ports, and K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and
K>1, with alter nativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-3A: UCI fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports (transmission mode 9 configured with PMI/RI reporting
with 2/4 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission
mode 10 configured with PMI/RI reporting with 2/4 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI
reporting with 2/4 antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to
'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, except
with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE or
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank=1 | Rank=2 | Rank=1 | Rank > 1
Wide-band CQI 4 4 4 4
Spatial differential CQI 0 3 0 3
i1 0 0 0 0
Wide-band i2 2 1 4 4

Table 5.2.3.3.2-3A-1: UCl fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports (transmission mode 9/10 configured with 2/4/8 antenna
ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
with 2/4/8 antenna ports with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna ports 4 antenna ports
Rank =1 | Rank =2 | Rank =1 | Rank =2 | Rank =3 | Rank =4
Wideband CQI 4 4 4 4 4 4
Spatial differential CQI 0 3 0 3 3 3
i1 0 0 0 0 0 0
Wide-band i2 2 1 3 3 2 1
Bit width
Field 8 antenna ports
Rank =1 | Rank =2 | Rank =3 | Rank =4 Rank =5~8
Wideband CQI 4 4 4 4 4
Spatial differential CQI 0 3 3 3 3
i1 0 0 0 0 0
Wide-band i2 4 4 4 3 0
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Table 5.2.3.3.2-3A-2: UCl fields for wide-band channel quality feedback for UE-selected sub-band
reports (transmission mode 9/10 configured with higher layer parameters semiOpenLoop and
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with 2/4 antenna ports, and K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, except with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field Rank =1 Rank = 2
Wideband CQI 4 4
Spatial differential CQI 0 3
Precoding matrix indicator 0 0

Table 5.2.3.3.2-3B: UCI fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports (transmission mode 9 configured with PMI/RI reporting
with 8 antenna ports and transmission mode 10 configured with PMI/RI reporting with 8 antenna
ports, and transmission mode 9/10 configured with PMI/RI reporting with 8 antenna ports and higher
layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, and transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
. 8 antenna ports
Al Rank =1 Rank =2 Rank =3
PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1
Wide-band CQI 0 4 0 4 0 4
Spatial differential CQI 0 0 0 3 0 3
i1 4 0 4 0 2 0
Wide-band i2 0 4 0 4 0 4
Bit width
Field 8 antenna ports
Rank = 4 Rank =5, 6, 7 Rank =8
PTI=0 | PTI=1 | PTI=0 | PTI=1 | PTI=0 | PTI=1
Wide-band CQI 0 4 0 4 0 4
Spatial differential CQI 0 3 0 3 0 3
i1 2 0 2 0 0 0
Wide-band i2 0 3 0 0 0 0

Table 5.2.3.3.2-3B-1 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-sel ected sub-band reports for PDSCH transmissions associated with transmission
mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to

'CLASS A" with CodebookConfig=1. The parameters (S,, S, ) are defined as (S, S, )= (1, 1) for CodebookConfig=1.

Table 5.2.3.3.2-3B-2 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission
mode 9/10 configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to
'CLASS A" with CodebookConfig=2/3/4. . The parameters (S;, S, ) in rank 1 and rank 2 are defined as

(S.,S,)=(2, 2) for CodebookConfig =2,3 and 4. The parameters (S,, S, ) in rank 3 and 4 are defined as

o O O
(S.S,)= 71 ,?Zj for CodebookConfig =2, (S,,S, )= (01,72} for CodebookConfig =3,
O
(S.S,)= 01,72) for CodebookConfig =4. The parameters (S;, S, ) inrank 5 to 8 are defined as
o O
(Sl, S, ) = 71 ,sz for CodebookConfig =2/3/4.

Table 5.2.3.3.2-3B-3 shows the fields and the corresponding bit widths for the wide-band channel quality and precoding
matrix information feedback for UE-sel ected sub-band reports for PDSCH transmissions associated with transmission
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mode 9/10 configured with higher layer parameters semi OpenLoop and eMIMO-Type, and eMIMO-Typeis set to
'CLASS A" with CodebookConfig=1/2/3/4. The parameters (S,, S, ) in rank 1 and rank 2 are defined as

(S,,S,)=(1,1) for CodebookConfig=1 and (S, S, ) = (2, 2) for CodebookConfig =2, 3 and 4.

Table 5.2.3.3.2-3B-1: UClI fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports (transmission mode 9/10 configured with higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A’ with codebook configuration (N, N,,Q,0)

, and CodebookConfig=1)

Bit width
8/12/16/20/24/28/32 antenna ports
Field Rank =1 Rank =2 Rank =3
PTI=0 PTI=1 PTI=0 PTI=1 PTI=0 PTI=1
Wide-
band COI 0 4 0 4 0 4
Spatial
differential 0 0 0 3 0 3
CQI
Wideband
first PMI {I og{mﬂ 0 L 092( Nlolﬂ 0 Logz[ NOy X(Z{Q_BNZJN 0
i1,1 S S S
Wideband
N
first PMI Iog( NZOZJ 0 {Iogz( 2 ﬂ 0 Iog( NZQJ 0
i1,2 S S S
Wide-
band i2 0 2 0 2 0 1
Bit width
8/12/16/20/24/28/32 antenna ports
Field Rank =4 Rank =5to Rank =8
PTI=0 PTI=1 PTI=0 PTI=1
Wide-
band CQI 0 4 0 4
Spatial
differential 0 3 0 3
CQl
Wideband _
first PMI (Iog{Nlol x[Z%9 BNZJm 0 Po{mﬂ 0
i1,1 S S
Wideband
first PMI {I og{ NGO j—‘ 0 (I o{mﬂ 0
i1,2 S S
Wide-
band i2 0 1 0 0
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Table 5.2.3.3.2-3B-2: UCl fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports (transmission mode 9/10 configured with higher layer

parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A' with codebook configuration
(N,N,,Q,0), and CodebookConfig=2/3/4)

Bit width
8/12/16/20/24/28/32 antenna ports
. Rank =1 Rank =2 Rank =3
Field
PTI=0 P?: PTI=0 PTI=1 PTI=0 PTI=1
Wide-
band CQI 0 4 0 4 0 4
Spatial
differentia 0 0 0 3 0 3
| CQl
Wideban
N _
d first logz[ 101]} 0 (Iog{mﬂ 0 Logz[Nlolx(z%g sNsz 0
PMI 1,1 S 3 S
Wideban
N N
S| w0 | [fR] |
PMI i1,2 S S
Wide-
band i2 0 4 0 4 0 4
Bit width
8/12/16/20/24/28/32 antenna ports
: Rank = 4 Rank =5 to Rank = 8
Field
PTI=0 PTl': PTI=0 PTI=1
Wide-
band CQI 0 4 0 4
Spatial
differentia 0 3 0 3
| CQI
Wideban
d first Pog{Nlle[hP—sNsz 0 (Iogz[Nlolﬂ 0
PMI 1,1 S S
Wideban
N.O
d first (Iogz( = Zﬂ 0 (I%[Nzozﬂ 0
PMI i1,2 S >
Wide-
band i2 0 3 0 0
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Table 5.2.3.3.2-3B-3: UCl fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports (transmission mode 9/10 configured with higher layer
parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to 'CLASS A" with codebook

configuration (N,N,,Q,0), and CodebookConfig=1/2/3/4)

Bit width
8/12/16/20/24/28/32 antenna ports

Field Rank =1 Rank =2

PTI=0 PTI=1 | PTI=0 | PTI=1

Wide-band CQI 0 4 0 4
Spatial differential CQI 0 0 3

0

Wideband first PMI i1,1 {Iog lej—‘ 0 PO{'\?E‘ 0

Wideband first PMI i1,2 {IOQ{NZ%I‘ 0 %O{’\?ﬂ 0
0

O

VR

O

Wide-band i2

o
o

Table 5.2.3.3.2-3C: UCI fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports with 4 antenna ports (transmission modes 8, 9 and 10
configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12=TRUE, and
transmission mode 9/10 configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1,
with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 4 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 4 antenna ports
Rank =1 Rank =2 Rank = 3 | Rank=4
PTI=0 | PTI=1 | PTI=0 | PTI=1 PTI=1 PTI=1
Wide-band CQI 0 4 0 4 4 4
Spatial differential CQI 0 0 0 3 3 3
i1 4 0 4 0 0 0
Wide-band i2 0 4 0 4 4 4

Table 5.2.3.3.2-3C-1: UCI fields for wide-band channel quality and precoding matrix information
feedback for UE-selected sub-band reports with 4/8 antenna ports (transmission mode 9/10
configured with higher layer parameters semiOpenLoop and eMIMO-Type, and eMIMO-Type is set to
'‘CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, and K>1, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

. Bit width
i Rank =1 Rank =2
PTI=0 | PTI=1 | PTI=0 | PTI=1
Wide-band CQI 0 4 0 4
Spatial differential CQI 0 0 0 3
il 4 0 4 0
Wide-band i2 0 0 0 0

Table 5.2.3.3.2-4 shows the fields and the corresponding bit width for the rank indication feedback for UE-selected sub-
band reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8
configured with PMI/RI reporting except with alter nativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode
9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with higher layer parameter eMIMO-Type, and
eMIMO-Typeis set to 'CLASS B' with K=1 and alter nativeCodebookEnabledCLASSB_K1=TRUE, transmission mode
9/10 configured without PMI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B’
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with K=1 and alter nativeCodebookEnabledCLASSB_K1=TRUE for 2/4/8 antenna ports, transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports with alter nativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured without PMI
reporting with alternativeCodebookEnabledCLASSB_K1=TRUE for 2/4/8 antenna ports.

Table 5.2.3.3.2-4: UCI fields for rank indication feedback for UE-selected sub-band reports
(transmission mode 3, transmission mode 4, and transmission mode 8 configured with PMI/RI
reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10

configured with PMI/RI or without PMI reporting with 2/4/8 antenna ports with higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
alternativeCodebookEnabledCLASSB_K1=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI or without
PMI reporting with 2/4/8 antenna ports with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
. 4 antenna ports 8 antenna ports
Al 2 anc;[retr;na Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
P layers layers layers layers layers
. Rank 1 1 2 1 2 3
indication

Table 5.2.3.3.2-4A shows the fields and the corresponding bit width for the rank indication and precoder type indication
(PTI) feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9
configured with PMI/RI reporting with 2/4/8 antenna ports and transmission mode 10 configured with PMI/RI reporting
with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports and
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, or K>1, except with alternativeCodeBookEnabledFor4TX-
r12=TRUE for 4Tx, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS A', and transmission mode 9/10
configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE.

Table 5.2.3.3.2-4B shows the fields and the corresponding bit width for the rank indication and precoder type indication
(PTI) feedback with 4 antenna ports for UE-sel ected sub-band reports for PDSCH transmissions associated with
transmission mode 8, transmission mode 9 and transmission mode 10 configured with PMI/RI reporting and
alternativeCodeBookEnabledFor4TX-r12 = TRUE, transmission mode 9/10 configured with PMI/RI reporting and
higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and except with
alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE, and
transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2
configured with PMI/RI reporting except with alternativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodeBookEnabledFor4TX-r12=TRUE.
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Table 5.2.3.3.2-4A: UCI fields for joint report of Rl and PTI (transmission mode 9 configured with
PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE,
transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI
reporting with 2/4/8 antenna ports with higher layer parameter eMIMO-Type, and eMIMO-Type is set
to 'CLASS B' with K=1 and except with alternativeCodebookEnabledCLASSB_K1=TRUE, or K>1,
except with alternativeCodeBookEnabledFordTX-r12=TRUE for 4Tx, transmission mode 9/10
configured with PMI/RI reporting with 8/12/16/20/24/28/32 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Type is set to 'CLASS A', and transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI
reporting with 2/4/8 antenna ports except with alternativeCodebookEnabledCLASSB_K1=TRUE)

Bit width
Field 2 antenna 4 antenna ports 8/12/16/20/24/28/32 antenna ports
ports Max 1 or 2 Max 4 Max 1 or 2 Max 4 Max 8
layers layers layers layers layers
Rank indication 1 1 2 1 2 3
Precoder type ) ) ) 1 1 1
indication

Table 5.2.3.3.2-4B: UCI fields for joint report of Rl and PTI with 4 antenna ports (transmission mode 8,
transmission mode 9 and transmission mode 10 configured with PMI/RI reporting and
alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI
reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K=1 and
except with alternativeCodebookEnabledCLASSB_K1=TRUE, K>1, with
alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with higher
layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type2 configured with PMI/RI reporting
except with alternativeCodebookEnabledCLASSB_K1=TRUE, with
alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
Field 4 antenna ports
Max 1 or 2 layers | Max 4 layers
Rank indication 1 2
Precoder type indication 1 1

Table 5.2.3.3.2-4C shows the fields and the corresponding bit widths for the joint report of CRI and rank indication
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1, and transmission mode 9/10 configured without PM1 reporting with 2/4 antenna ports and higher layer parameter
eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 except with activatedResources>0.

Table 5.2.3.3.2-4D shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and
PTI feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1 except with activatedResources>0.
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Table 5.2.3.3.2-4C: UCI fields for joint report of CRI and rank indication feedback for UE-selected
subband reports (transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1, and
transmission mode 9/10 configured without PMI reporting with 2/4 antenna ports and higher layer
parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1 except with
activatedResources>0)

. Bit width Bit width
Field
2 antenna ports 4 antenna ports
Max 1 or 2 layers Max 4 layers Max 1 or 2 layers Max 4 layers
R [log, (K)] [log, (K)] [log, (K)] [log, (K)]
Rank indication 1 1 2 2

Table 5.2.3.3.2-4D: UCI fields for joint report of CRI, Rl and PTI (transmission mode 9/10 configured
with PMI/RI reporting with 8 antenna ports with higher layer parameter eMIMO-Type, and eMIMO-Type
is set to 'CLASS B' with K>1, transmission mode 9/10 configured with PMI/RI reporting with 4
antenna ports with Class B CSI reporting with K>1with alternativeCodeBookEnabledFor4TX-
r12=TRUE, except with activatedResources>0)

Bit width
Field 4 antenna ports 8 antenna ports
Max 1 or 2 layers Max 4 layers M?;yt?sr 2 Max 4 layers I“g?:rg
CRI [log, (K)] [log,(K)] | [log,(K)] | [log,(K)] | [log,(K)]
Rank indication 1 2 1 2 3
Precoder type 1 1 1 1 1
indication

Table 5.2.3.3.2-4E shows the fields and the corresponding bit width for CRI feedback for UE-sel ected sub-band reports
for PDSCH transmissions associated with transmission mode 9/10 configured with 1 antenna port for each CSI-RS
resource reporting for Class B CSI reporting with K>1 except with activatedResources>0, and transmission mode 9/10

configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS B’ with
K>1, where CRI is associated with eMIMO-Type.

Table 5.2.3.3.2-4E: Fields for CRI feedback for transmission mode 9/10 configured with 1 antenna
port for each CSI-RS resource for Class B CSl reporting with K>1 except with activatedResources>0,
and transmission mode 9/10 configured with higher layer parameter eMIMO-Type and eMIMO-TypeZ2,

and eMIMO-Type is set to 'CLASS B' with K>1, where CRI is associated with eMIMO-Type)

Field Bit width
K=2 K=3andK=4 K=5toK=8
CRI 1 2 3

Table 5.2.3.3.2-4F shows the fields and the corresponding bit widths for the joint report of CRI and rank indication
feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with
K>1 and activatedResources>1, and transmission mode 9/10 configured without PMI reporting with 2/4 antenna ports
and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with K>1 and activatedResources>1. N
isthe value of higher layer parameter activatedResour ces.

Table 5.2.3.3.2-4G shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and
PTI feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10
configured with PMI/RI reporting and higher layer parameter eMIMO-Type, and eMIMO-Typeis set to 'CLASS B' with
K>1 and activatedResources>1. N is the value of higher layer parameter activatedResour ces.
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Table 5.2.3.3.2-4F: UCI fields for joint report of CRI and rank indication feedback for UE-selected
subband reports (transmission mode 9/10 configured with PMI/RI or without PMI reporting with 2/4
antenna ports and higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B' with K>1
and activatedResources>1)

. Bit width Bit width
Field
2 antenna ports 4 antenna ports
Max 1 or 2 layers Max 4 layers Max 1 or 2 layers Max 4 layers
CRI
[log,(N) | [log,(N) ] [log,(N) ] [log,(N) ]
Rank indication 1 1 2 2

Table 5.2.3.3.2-4G: UCI fields for joint report of CRI, Rl and PTI (transmission mode 9/10 configured
with PMI/RI reporting with 8 antenna ports with higher layer parameter eMIMO-Type, and eMIMO-Type
is set to '"CLASS B' with K>1 and activatedResources>1, and transmission mode 9/10 configured with

PMI/RI reporting with 4 antenna ports with Class B CSlI reporting with K>1 and with
activatedResources>1 and with alternativeCodeBookEnabledFor4TX-r12=TRUE)

Bit width
. 4 antenna ports 8 antenna ports

Field ax1or2 Vo B
Max 1 or 2 layers Max 4 layers ax - or Max 4 layers ax

layers layers

CRI [log,(N) | [log,(N) | [log,(N) | [log,(N)] | [log,(N)]
Rank indication 1 2 1 2 3
Precoder type 1 1 1 1 1
indication

Table 5.2.3.3.2-4H shows the fields and the corresponding bit width for CRI feedback for UE-selected sub-band reports
for PDSCH transmissions associated with transmission mode 9/10 configured with 1 antenna port for each CSI-RS
resource reporting for Class B CSI reporting with K>1 and activatedResources>1. N is the value of higher layer
parameter activatedResources.

Table 5.2.3.3.2-4H: Fields for CRI feedback for transmission mode 9/10 configured with 1 antenna
port for each CSI-RS resource for Class B CSl reporting with K>1 and activatedResources>1)

Bit width
=2 N=3and N=4
CRI 1 2

Field

Table 5.2.3.3.1-41 shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1
for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured with
higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Typeis set to 'CLASS A' with
8/12/16/20/24/28/32 antenna ports and eMIMO-Type2 is set to 'CLASS B', where rank indication and i1 are associated

with Class A. The parameters (S, S, ) inrank 1 and rank 2 are defined as (S,, S, ) = (1, 1) for CodebookConfig=1
and (S,,S, )= (2, 2) for CodebookConfig =2, 3 and 4. The parameters (S,, S, ) in rank 3 and 4 are defined as

(S.,S,)=(1 1) for CodebookConfig=1, (S}, S,)= (% 1%j for CodebookConfig=2, (S}, S, )= (Ol : O—sz for

O
CodebookConfig=3, (S,,S, )= (Ol , sz for CodebookConfig=4.
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Table 5.2.3.3.2-4l: UCI fields for channel quality information feedback for report of i1 and rank
indication feedback (transmission mode 9/10 configured with higher layer parameter eMIMO-Type
and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A' with codebook configuration (N, N, Q,Q),

where il and rank indication are associated with Class A)

Bit width
Field Max 1 or 2 layers Max 4 or 8 layers
Rank =1 Rank =1 Rank =3
Wideband
first PMI [log,(N,0,/S,)] [log,(N,0,/S,)] {IOQZ[%X(Z%Q_&JN
i1,1
Wideband
first F;Ml |_|092(N202/52)-| |_|092(N202/52)-| |_|092(N202/52)-|
i1,
RI 0 1

The channel quality bitsin Table 5.2.3.3.2-1 through Table 5.2.3.3.2-3C-1 form the bit sequence ag,a;,a,,83,...,a5 3
with a, corresponding to the first bit of thefirst field in each of the tables, a, corresponding to the second bit of the
first field in each of the tables, and a,_; corresponding to the last bit in the last field in each of the tables. The first bit
of each field corresponds to MSB and the last bit LSB. The RI feedback for one bit is mapped according to Table
5.2.2.6-5with of replaced by a, . The RI feedback for two bitsis mapped according to Table 5.2.2.6-6 with of , o

replaced by a,,a; . The RI feedback for three bitsis mapped according to Table 5.2.2.6-7 with of , o , o} replaced
by @,,d;,8, . The same procedures for Rl mapping are applied to CRI, replacing RI with CRI.

When multiplexed with UL-SCH, the channel coding and multiplexing for the transmission configurationsin Table
5.2.3.3.2-4, Tahle 5.2.3.3.2-4A, Table 5.2.3.3.2-4B, Table 5.2.3.3.2-4C, Table 5.2.3.3.2-4D, Table 5.2.3.3.2-4F, Table
5.2.3.3.2-4G and Table 5.2.3.3.2-4l is performed assuming RI transmission in clause 5.2.2.6. All other transmission
configurations in this clause are coded and multiplexed assuming CQI/PMI transmission in clause 5.2.2.6.

For transmission mode 9/10 configured with Class B CSI reporting and K>1, the number of antennaport in Table
5.2.3.3.2-4C, 5.2.3.3.2-4D refers to the maximum number of antenna ports of K CSI-RS resources configured for the
CSl-process for the UE.

For transmission mode 9/10 configured with Class B CSI reporting and K>1, and with activatedResources>1, the
number of antenna portsin Table 5.2.3.3.2-4F and Table 5.2.3.3.2-4G refers to the maximum number of antenna ports
of N CSI-RS resources activated for the CSl-process for the UE.

5.2.3.4 Channel coding for UCI channel quality information and HARQ-ACK

This clause defines the channel coding scheme for the simultaneous transmission of channel quality information and
HARQ-ACK information in a subframe.

When normal CP is used for uplink transmission, the channel quality information is coded according to clause 5.2.3.3
with input bit sequence a;,a;,a5,a3,...,ax_; and output bit sequence by, b;,b5,b3,...,bg_;, where B'=20. The
HARQ-ACK bits are denoted by ag in case one HARQ-ACK bit or aj,a] in casetwo HARQ-ACK bits are reported

per subframe. Each positive acknowledgement (ACK) is encoded as a binary '1' and each negative acknowledgement
(NACK) isencoded asabinary 'O'.

The output of this channel coding block for normal CP is denoted by by, b;,b,,bs,...,bg_;, where
b =b/,i=0,..,B"-1

In case one HARQ-ACK bit is reported per subframe:
by =aj and B=(B'+1)

In case two HARQ-ACK bits are reported per subframe:

by =aj,by,, =a; and B=(B"+2)
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When extended CP is used for uplink transmission, the channel quality information and the HARQ-ACK bits are jointly
coded. The HARQ-ACK bits are denoted by aj in case one HARQ-ACK bit or [a,a]] in case two HARQ-ACK bits

are reported per subframe.

The channel quality information denoted by aj,a;,a5,a3,...,ax_; is multiplexed with the HARQ-ACK bitsto yield the
sequence ag, 8, 8,,ds,..., a4 asfollows

a =a/,i=0,.,A-1
and

ay =ab and A=(A’+1) in case one HARQ-ACK hit is reported per subframe, or
ax =83, a(us) =a; and A=(A'+2) in casetwo HARQ-ACK bits are reported per subframe.

The sequence a,, 8, a,,as,...,8,_4 iSencoded according to clause 5.2.3.3 to yield the output bit sequence
bO’bl’bZ’b:S’""bB—l Whel’e B= 20

5.2.4 Uplink control information on PUSCH without UL-SCH data
When control data are sent via PUSCH without UL-SCH data, the following coding steps can be identified:
- Channel coding of control information
- Control information mapping

- Channdl interleaver

5.24.1 Channel coding of control information

Control data arrives at the coding unit in the form of channel quality information (CQI and/or PMI), HARQ-ACK and
rank indication. Different coding rates for the control information are achieved by allocating different number of coded
symbols for its transmission. When the UE transmits HARQ-ACK bits or rank indicator bits, it shall determine the

number of coded symbols Q' for HARQ-ACK or rank indicator as

PUSCH PUSCH PUSCH
O-M < ’ Nsynb ’ ﬂ offset

Q' =min

ucl PUSCH
! Nsymb ‘M sc

OCQI —MIN
where

- O isthe number of HARQ-ACK hits as defined in clause 5.2.2.6, or rank indicator bits,

- OCQI—MIN is the number of CQI bitsincluding CRC bits assuming rank equalsto 1 for all serving cells for
which an aperiodic CSl report istriggered [3],

- Ngnp is4 for PUSCH with subframe duration, N~ is2 for PUSCH with slot duration, or for Partial PUSCH
Mode 2 or 3. Ng,ﬁ{b is 1 for PUSCH with subslot duration,

- MY isthe scheduled bandwidth for PUSCH transmission in the current subframe/slot/subslot expressed as
anumber of subcarriersin[2], and

N PUSCH

smo 1Sthenumber of SC-FDMA symbolsin the current PUSCH transmission subframe/slot/subslot given

PUSCH _ (njuL PUSCH PUSCH
by Nwmb - (Nsymb - NSRS - Nstart - Nend ),where

N;:;b = (N:ﬂ';]b —1) for PUSCH with slot duration, or for Partial PUSCH Mode 2 or 3, or
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Nsuﬂ';]b Nerp” — Npurs for PUSCH with subslot duration,

- N;ﬁﬁm is the number of SC-FDMA symbols of the subslot as defined in clause 4.1 of [2],

- Npurs isthe number of SC-FDMA symbols for DMRS of the subslot as defined in clause 5.5.2.1.2 of
(2]

UL
- otherwise NSymb

=2(NS, -1).
- Ngsisequatol

- if UEisconfigured to send PUSCH and SRS in the same subframe/slot/subs ot for the current subframe,
or

- if the PUSCH resource alocation for the current subframe/slot/subslot even partially overlaps with the
cell-specific SRS subframe and bandwidth configuration defined in clause 5.5.3 of [2], and for PUSCH
with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or

- if the current subframe/dlot/subslot is within a UE-specific type-1 SRS subframe as defined in Clause 8.2
of [3], and for PUSCH with slot/subslot duration if the current slot/subslot isthe last slot/subglot in a
subframe, or

- if the current subframe/sot/subslot is within a UE-specific type-0 SRS subframe as defined in clause 8.2
of [3] and the UE is configured with multiple TAGs, and for PUSCH with dlot/subslot duration if the
current sot/subslot isthe last dlot/subslot in a subframe.

- Otherwise N isequal to 0.

NST;J?C His equal to 1 when the UE configured for uplink transmission on aLAA SCell isindicated to transmit

the PUSCH not starting from the beginning of the first symbol or the seventh symbol of the current subframe,
otherwise isequal to 0.

- N;L;SCH isequal to 1 when the UE configured for uplink transmission on aLAA SCell isindicated to transmit
the PUSCH up to the second to last symbol of the current subframe and NSRS isequal to O, otherwise is equal to

0.

For HARQ-ACK information Que = Q,, - Q and [ BoSH = gHARQ-AK / B2 1. For UEs configured with no

more than five DL cells, /)’OTQHRQ‘ACK shall be determined according to [3] depending on the duration for the

corresponding PUSCH (subframe/slot/subslot), and the beta offset indicator in PDCCH/SPDCCH with DCI format 7-
0A/7-0B when the duration for the corresponding PUSCH is subslot. For UEs configured with more than five DL cells,

,Bo?f/;aRQ_ACK shall be determined according to [3] depending on the number of HARQ-ACK feedback bits, the duration

for the corresponding PUSCH (subframe/d ot/subslot),and the beta offset indicator in PDCCH/SPDCCH with DCI
format 7-0A/7-0B when the duration for the corresponding PUSCH is subslot.

For rank indication or CRI, Qg =Q,,- Q" Qe = Q- Q" and [ Sis™ = Bifea / B2 1, where B2 sh

be determined according to [3] depending on the duration for the corresponding PUSCH (subframe/slot/subslot), and
the beta offset indicator in PDCCH/SPDCCH with DCI format 7-0A/7-0B when the duration for the corresponding
PUSCH is subslot.

For CQI and/or PMI information Q. = N;ﬁﬁcH MPF.Q -Qy -

The channel coding and rate matching of the control datais performed according to clause 5.2.2.6. The coded output
sequence for channel quality information is denoted by Q,,0,,0,,03;---, qQCQI _1» the coded vector sequence output for
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HARQ-ACK is denoted by q S\CK .q fCK .q :CK ..... q A , and the coded vector sequence output for rank indication or

CRI, isdenoted by q” ,q" ,qF ,---,92', ’E

5.2.4.2 Control information mapping

The input are the coded bits of the channel quality information denoted by q,,0};,0,, 035+ Ogeo 1 The output is
denoted by 9.9,,9,:9,:9,,, ,, Where H = Q. and H'=H/Q,, andwhereg., i =0,..,H’~1 are column
vectors of length Q,,,. H is the total number of coded bits allocated for CQI/PMI information.

The control information shall be mapped as follows:

Setj,ktoO
while j <QCQI

9, =[q; ---qj+Qm—1]T

j=1i+Qn
k=k+1
end while
5.24.3 Channel interleaver
The vector sequences g ,9,,9,.J,,_,- 95' ,glR' ,ng' ,...,gg',m _, and QSCK ,ngK ,QSCK ""’932;_1 are channel

interleaved according clause 5.2.2.8. The bits after channel interleaving are denoted by hy,hy,hy,....hy o .

5.3 Downlink transport channels and control information

If the UE is configured with a Master Cell Group (MCG) and Secondary Cell Group (SCG) [6], the procedures
described in this clause are applied to the MCG and SCG, respectively. When the procedures are applied to a SCG, the
term primary cell refersto the primary SCell (PSCell) of the SCG.

If the UE is configured with a PUCCH SCell [6], the procedures described in this clause are applied to the group of DL
cells associated with the primary cell and the group of DL cells associated with the PUCCH SCell, respectively. When
the procedures are applied to the group of DL cells associated with the PUCCH SCell, the term primary cell refersto
the PUCCH SCell.

If the UE is configured with a LAA SCell, the procedures described in this clause are applied assuming the LAA SCell
isan FDD SCell.
53.1 Broadcast channel

Figure 5.3.1-1 shows the processing structure for the BCH transport channel. Data arrives to the coding unit in the form
of amaximum of one transport block every transmission time interval (TTI) of 40ms, or 160ms for a MBM S-dedicated
cell. The following coding steps can be identified:

- Add CRC to the transport block
- Channel coding
- Rate matching

The coding steps for BCH transport channel are shown in the figure below.
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Rate matching
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Figure 5.3.1-1: Transport channel processing for BCH

53.1.1 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. Denote the bitsin atransport block delivered to layer
lbyag,ay,a,,as,...,a, 1, and the parity bitsby py, Py, P2, P3.--» PL_1- Aisthe size of the transport block and set to

24 bitsand L is the number of parity bits. The lowest order information bit ag is mapped to the most significant bit of
the transport block as defined in clause 6.1.1 of [5].

The parity bits are computed and attached to the BCH transport block according to clause 5.1.1 setting L to 16 bits.
After the attachment, the CRC bits are scrambled according to the eNodeB transmit antenna configuration with the
SEqQUENCE Xant 0+ Xant 11+ Xant15 asindicated in Table 5.3.1.1-1 to form the sequence of bitsc, ¢y, ¢;,C3,...,C_; Where
c,=a, fork=0,1,2, ...,A1
Cc = (Peca + Xantkoa)mod2  for k= A, A+L, A+2, ..., A+15.

Table 5.3.1.1-1: CRC mask for PBCH

PBCH CRC mask

Number of transmit antenna ports at eNodeB
P < Xant,O ’ Xant,lv'"v Xant,15 >

1 <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0>
2 <1,1,1,1,1,1,1,1,1,1,1,1,1,1,1, 1>
4 <0,1,0,1,0,1,0,1,0,1,0,1,0,1,0, 1>
53.1.2 Channel coding

Information bits are delivered to the channel coding block. They are denoted by c,,c;,C,,Cs,...,Ck_; , Where K isthe
number of bits, and they are tail biting convolutionally encoded according to clause 5.1.3.1.

After encoding the bits are denoted by d,d{",d{?,d{"....,d{), , withi = 0,1, and 2, and where D is the number of bits
on thei-th coded stream, i.e.,, D=K .
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5.3.1.3 Rate matching

A tail biting convolutionally coded block is delivered to the rate matching block. Thisblock of coded bits is denoted by
d,d® df dP...,d? , withi = 0,1, and 2, and where  isthe coded stream index and D isthe number of bitsin each
coded stream. This coded block is rate matched according to clause 5.1.4.2.

After rate matching, the bits are denoted by ,,€,,€,,€;,...,€c_; , where E is the number of rate matched bits as defined
in clause 6.6.1 of [2].

5.3.2 Downlink shared channel, Paging channel and Multicast channel

Figure 5.3.2-1 shows the processing structure for each transport block for the DL-SCH, PCH and MCH transport
channels. Data arrives to the coding unit in the form of a maximum of two transport blocks every transmission time
interval (TTI) per DL cell. The following coding steps can be identified for each transport block of aDL cell:

- Add CRC to the transport block

- Code block segmentation and code block CRC attachment
- Channel coding

- Rate matching

- Code block concatenation

The coding steps for PCH and MCH transport channels, and for one transport block of DL-SCH are shown in the figure
below. The same processing applies for each transport block on each DL cell.

89,8y, Ap_g i

Transport block
CRC attachment

bo.bybgs 4

Code block segmentation
Code block CRC attachment

A 4

Channel coding

3.0 |

Rate matching

€0:€1C(E) §

Code block
concatenation

fo, froen fon l

Figure 5.3.2-1: Transport block processing for DL-SCH, PCH and MCH
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5.3.2.1 Transport block CRC attachment
Error detection is provided on transport blocks 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
lbyay,aq,8,,8s,...,a,_4, and the parity bitsby pg, p;, P2, P3,---, P ;- Aisthe size of the transport block and L is the

number of parity bits. The lowest order information bit ag is mapped to the most significant bit of the transport block as
defined in clause 6.1.1 of [5].

The parity bits are computed and attached to the transport block according to clause 5.1.1 setting L to 24 bits and using
the generator polynomial gereoaa(D).

5.3.2.2 Code block segmentation and code block CRC attachment

The bits input to the code block segmentation are denoted by by, b;,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 5.1.2.

The bits after code block segmentation are denoted by ¢, o, C;1,C,, Cr3,--s Cr(k, -1) » Wherer isthe code block number
and K; isthe number of bitsfor code block number r.

5.3.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by ¢, C,1,C,, Crg,.s Cr(k, 1) » Wherer isthe
code block number, and K; isthe number of bitsin code block number r. The total number of code blocksis denoted by
C and each code block isindividually turbo encoded according to clause 5.1.3.2.

After encoding the bits are denoted by dJ,d?,d3,d ..., d{(, ;). withi =0,1,and 2, and where D, isthe number of

bits on the i-th coded stream for code block number r, i.e. D, =K, +4.

5.3.24 Rate matching

Turbo coded blocks are delivered to the rate matching block. They are denoted by dg,d,d3,d%,...d{}, ;) with

i =0,1,and 2, and wherer isthe code block number, i isthe coded stream index, and D, isthe number of bitsin each

coded stream of code block number r. The total number of code blocks is denoted by C and each coded block is
individually rate matched according to clause 5.1.4.1.

After rate matching, the bits are denoted by e, o, €1,€;5,€ 3, & (g, _1), Wherer is the coded block number, and where

E, isthe number of rate matched bits for code block number r.

5.3.25 Code block concatenation

The bitsinput to the code block concatenation block are denoted by €,,€1,€2,€ 3, & (g, 1) for r =0,...,C-1 and
where E, isthe number of rate matched bits for the r-th code block.

Code block concatenation is performed according to clause 5.1.5.

The bits after code block concatenation are denoted by f, fi, 5, f3,..., f5_; , Where G isthe total number of coded bits

for transmission. This sequence of coded bits corresponding to one transport block after code block concatenation is
referred to as one codeword in clause 6.3.1 of [2]. In case of multiple transport blocks per TTI, the transport block to
codeword mapping is specified according to clause 5.3.3.1.5, 5.3.3.1.5A or 5.3.3.1.5B, depending on the DCI Format.
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5.3.3 Downlink control information

A DCI transports downlink, uplink or sidelink scheduling information, requests for aperiodic CQI reports, LAA
common information, notifications of MCCH change [6] or uplink power control commands for one cell and one RNTI.
The RNTI isimplicitly encoded in the CRC.

Figure 5.3.3-1 shows the processing structure for one DCI. The following coding steps can be identified:
- Information element multiplexing
- CRC attachment
- Channel coding
- Rate matching

The coding steps for DCI are shown in the figure below.

8,3y, Ap g i

CRC attachment

CorClinCh1 o

Channel coding

40,498, |

Rate matching

ST TR S | i
Figure 5.3.3-1: Processing for one DCI

5.3.3.1 DCI formats
The fields defined in the DCI formats below are mapped to the information bits ap to aa.1 as follows.

Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with
thefirst field mapped to the lowest order information bit ap 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 ao.

53311 Format O
DCI format 0 is used for the scheduling of PUSCH in one UL cell.
The following information is transmitted by means of the DCI format O:
- Carrier indicator — 0 or 3 bits. Thisfield is present according to the definitionsin [3].
- Flag for formatO/format1A differentiation — 1 bit, where value O indicates format 0 and value 1 indicates format 1A

- Frequency hopping flag — 1 bit as defined in clause 8.4 of [3]. Thisfield is used as the MSB of the corresponding
resource alocation field for resource allocation type 1.
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- Resource block assignment and hopping resource allocation — ﬁog (NS5 (Ngs +1)/ 2)-‘ bits
- For PUSCH hopping (resource allocation type O only):

- NuL_nop MSB bits are used to obtain the value of Nprg (i) asindicated in clause 8.4 of [3]

- U—Iogz(NF‘{é (NS +1)/2)-‘ - NUL_hopj bits provide the resource allocation of the first slot in the UL
subframe

- For non-hopping PUSCH with resource allocation type O:

- Glogz(N}jé (Ngs +1)/ 2)-‘ ) bits provide the resource allocation in the UL subframe as defined in clause
8.1.1 of [3]
- For non-hopping PUSCH with resource alocation type 1.

- The concatenation of the frequency hopping flag field and the resource block assignment and hopping
resource allocation field provides the resource allocation field in the UL subframe as defined in clause
8.1.20f [3]

- Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3]
- New data indicator — 1 bit

- HARQ process number — 4 bitsif higher layer parameter ul-STTI-Length is configured for the cell, otherwise 3 bits
(thisfield is present when higher layer parameter shortProcessingTime is configured for the cell and the
corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3])

- Redundancy version — 2 bits (thisfield is present when higher layer parameter shortProcessingTime is configured
for the cell and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as
defined in [3])

- TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]

- Cyclic shift for DM RS and OCC index and IFDMA configuration — 3 bits as defined in clause 5.5.2.1.1 of [2]
(thisfield is not present when the format 0 CRC is scrambled by UL-SPS-V-RNTI)

- UL SPS configuration index — 3 bits as defined in clause 9.2.1 of [3]. (thisfield is present when the format 0 CRC
is scrambled by UL-SPS-V-RNTI)

- UL index — 2 bitsas defined in clauses 5.1.1.1, 7.2.1, and 8 of [3] (thisfield is present only for TDD operation with
uplink-downlink configuration O, or TDD operation with uplink-downlink configuration 6 and special subframe
configuration 10 when the higher layer parameter symPUSCH-UpPts or shortProcessingTime is configured for
the cell and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined
in[3])

- Downlink Assignment Index (DAI) — 2 bits as defined in clause 7.3 of [3] (thisfield is present only for the
following cases: 1) TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or
FDD operation; or 2) EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-

Patter nConfig/tdm-Patter nConfigNE-DC/tdm-Patter nConfig2 configured and the corresponding DCI is mapped
onto the UE specific search space given by the C-RNTI as defined in [3])

- CSl request — 1, 2, 3, 4 or 5 bitsas defined in clause 7.2.1 of [3].

If UEs are not configured with CSI-RS-ConfigNZPAperiodic or if UEs are configured with CSI-RS-
ConfigNZPA periodic and numberActivatedAperiodicCSI-RS-Resources=1 for each CS| process,

the 2-bit field applies to UEs configured with no more than five DL cells and to

- UEsthat are configured with more than one DL cell and when the corresponding DCI format is mapped
onto the UE specific search space given by the C-RNTI as defined in [3];
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- UEsthat are configured by higher layers with more than one CSI process and when the corresponding
DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

- UEsthat are configured with two CSl measurement sets by higher layers with the parameter csi-
MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space
given by the C-RNTI as defined in [3];

the 3-bit field appliesto UEs that are configured with more than five DL cells and when the corresponding
DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

otherwise the 1-bit field applies

If UEs are configured with CSI-RS-ConfigNZPA periodic and numberA ctivatedAperiodicCSI-RS-Resources>1
for at least one CSI process,

the 4-bit field applies to UEs configured with no more than five DL cells and to

- UEsthat are configured with more than one DL cell and when the corresponding DCI format is mapped
onto the UE specific search space given by the C-RNTI asdefined in [3];

- UEsthat are configured by higher layers with more than one CSI process and when the corresponding
DCI format is mapped onto the UE specific search space given by the C-RNTI asdefined in [3];

- UEsthat are configured with two CSl measurement sets by higher layers with the parameter csi-
MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space
given by the C-RNTI as defined in [3];

the 5-bit field applies to UEs that are configured with more than five DL cells and when the corresponding
DCI format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

otherwise the 3-hit field applies.

- SRS reguest — 0 or 1 bit. Thisfield can only be present in DCI formats scheduling PUSCH which are mapped onto
the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of thisfield is provided in
clause 8.2 of [3]

- Resource allocation type — 1 bit. Thisfield isonly present if Ngs < N2 . Theinterpretation of thisfield is
provided in clause 8.1 of [3]

- Cyclic Shift Field mapping table for DMRS — 1 bit as defined in clause 5.5.2.1.1 of [2]. The 1-bit field appliesto
UEs that are configured with higher layer parameter UL-DMRS-IFDMA, and when the corresponding DCI
format is mapped onto the UE-specific search space given by the C-RNTI as defined in [3]. When the format O
CRC is scrambled by SPS C-RNTI, thisfield is set to zero.

If the number of information bits in format O mapped onto a given search space is less than the payload size of format
1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended
to format 1A), zeros shall be appended to format O until the payload size equals that of format 1A.

5.3.3.1.1A Format OA

DCI format OA is used for the scheduling of PUSCH in a LAA SCell, or activating/releasing AUL transmission as
defined in[3], or indicating AUL downlink feedback information (AUL-DFI) to a UE that is activated with AUL
transmission.

The following information is transmitted by means of the DCI format OA:
- Carrier indicator — 0 or 3 bits. Thisfield is present according to the definitionsin [3].
If the format OA DCI is scrambled by C-RNTI

- Flag for formatOA/formatl1A differentiation — 1 bit, where value O indicates format OA and value 1 indicates
format 1A;

Else
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Flag for AUL differentiation — 1 bit, where value O indicates activating/releasing AUL transmission and value 1
indicates AUL-DFI.

If the format OA is used for the scheduling of PUSCH inaLAA SCell or activating/releasing AUL transmission for a
UE, al the remaining fields are set as follows:

PUSCH trigger A — 1 bit, where value 0 indicates non-triggered scheduling and value 1 indicates triggered
scheduling as defined in clause 8.0 of [3].

Timing offset — 4 bits as defined in clause 8.0 of [3].
- When the PUSCH trigger A issetto O,

- Thefield indicates the absolute timing offset for the PUSCH transmission.
- Otherwise,

- Thefirst two bits of the field indicate the timing offset, relative to the UL offset | as defined in clause 13A
of [3], for the PUSCH transmission.

- Thelast two bits of the field indicate the time window within which the scheduling of PUSCH via
triggered scheduling is valid.

Resource block assignment — 5 or 6 bits provide the resource allocation in the UL subframe as defined in clause
8.1.40f [3]

Modulation and coding scheme — 5 bits as defined in clause 8.6 of [3]

HARQ process number — 4 bits.

New data indicator — 1 bit

Redundancy version — 2 hits as defined in clause 8.6.1 of [3]

TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]
Cyclic shift for DM RS and OCC index — 3 bits as defined in clause 5.5.2.1.1 of [2]

CSl request — 1, 2 or 3 bits as defined in clause 7.2.1 of [3]. The 2-bit field appliesto UEs configured with no
more than five DL cellsand to

- UEsthat are configured with more than one DL cell and when the corresponding DCI format is mapped onto
the UE specific search space given by the C-RNTI asdefined in [3];

- UEsthat are configured by higher layers with more than one CSI process and when the corresponding DCI
format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

- UEsthat are configured with two CSI measurement sets by higher layers with the parameter csi-
MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space
given by the C-RNTI as defined in [3];

the 3-bit field appliesto UEs that are configured with more than five DL cells and when the corresponding DCI
format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

otherwise the 1-bit field applies
SRS request — 1 bit. The interpretation of thisfield is provided in clause 8.2 of [3]

Partial PUSCH Mode — 2 bits as specified in Table 5.3.3.1.1A-3. Thisfield is only present when at least one of
laa-PUSCH-Model, laa-PUSCH-Mode2, and laa-PUSCH-Mode3 is configured. The UE is not expected to be
indicated with a partial PUSCH mode that is not configured by RRC.

PUSCH starting position — 2 bits
- asgpecifiedin Table 5.3.3.1.1A-2 if the 'Partial PUSCH Mode field indicates Partial PUSCH Mode 2;
- asgpecifiedin Table 5.3.3.1.1A-1 otherwise.
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- PUSCH ending symbol — 1 bit, where

- if the'Partial PUSCH Mode' field indicates Partial PUSCH Mode 3, value 0 indicates symbol 6 of the
subframe, and value 1 indicates symbol 3 of the subframe.

- otherwise value 0 indicates the last symbol of the subframe and value 1 indicates the second to last symbol of
the subframe.

- Channel Accesstype— 1 bit asdefined in clause 4.2 of [8]
- Channel Access Priority Class — 2 bits as defined in clause 4.2 of [8]

If the format OA is used for indicating AUL-DFI to a UE that is activated with AUL transmission, all the remaining
fields are set asfollows:

- HARQ-ACK bitmap — 16 bits, where the order of the bitmap to HARQ process index mapping is such that
HARQ processindices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the
bitmap, value 1 indicates ACK, and value O indicates NACK.

- TPC command — 2 hits as defined in clause 5.1.1.1 of [3].
- All theremaining bitsin format OA are set to zero.

If the number of information bitsin format OA mapped onto a given search space is less than the payload size of format
1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended
to format 1A), zeros shall be appended to format OA until the payload size equal s that of format 1A.

Table 5.3.3.1.1A-1: PUSCH starting position

Value | PUSCH starting position
00 symbol 0
01 25ps in symbol 0
10 (25+TA) ps in symbol 0
11 symbol 1

Table 5.3.3.1.1A-2: PUSCH starting position in the second slot

Value | PUSCH starting position
00 symbol 7
01 25ps in symbol 7
10 (25+TA) ps in symbol 7
11 symbol 8

Table 5.3.3.1.1A-3: Partial PUSCH Mode

Value | Partial PUSCH Mode Starting position Ending symbol
00 Partial PUSCH Mode 0 | Indicated by 'PUSCH starting position' The last symbol of the subframe or the
according to Table 5.3.3.1.1A-1 second to last symbol of the subframe
01 Partial PUSCH Mode 1 | Indicated by 'PUSCH starting position' The last symbol of the subframe or the
or at symbol 7, based on the result of second to last symbol of the subframe

the channel access procedure in 4.2.1
defined in [8]
10 Partial PUSCH Mode 2 | Indicated by 'PUSCH starting position’ The last symbol of the subframe or the

according to Table 5.3.3.1.1A-2 second to last symbol of the subframe
11 Partial PUSCH Mode 3 | Indicated by 'PUSCH starting position' Symbol 3 of the subframe or symbol 6
according to Table 5.3.3.1.1A-1 of the subframe

5.3.3.1.1B Format OB
DCI format OB is used for the scheduling of PUSCH in each of multiple subframesin a LAA SCell.

The following information is transmitted by means of the DCI format OB:
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- Carrier indicator — 0 or 3 hits. Thisfield is present according to the definitionsin [3].

- PUSCH trigger A — 1 bit, where value 0 indicates non-triggered scheduling and value 1 indicates triggered
scheduling as defined in clause 8.0 of [3].

- Timing offset — 4 bits as defined in clause 8.0 of [3].
- When the PUSCH trigger A issetto O,
- Thefield indicates the absolute timing offset for the PUSCH transmission.
- Otherwise,

- Thefirst two bits of the field indicate the timing offset, relative to the UL offset | as described in clause
13A of [3], for the PUSCH transmission.

- Thelast two bits of the field indicate the time window within which the scheduling of PUSCH via
triggered scheduling is valid.

- Number of scheduled subframes— 1 or 2 bits. The 1-bit field applies when maxNumber Of SchedSubframes-
FormatOB-r14 is configured by higher layers to two, otherwise the 2-bit field applies.

- Resource block assignment — 5 or 6 bits provide the resource allocation in the UL subframe as defined in clause
8.1.4 of [3].

- Modulation and coding scheme — 5 bits as defined in clause 8.6 of [3].

- HARQ process number - 4 bits. The 4-bit appliesto the first scheduled subframe, and the HARQ process
numbers for other scheduled subframes are defined in clause 8.0 of [3].

- New dataindicator — maxNumber Of SchedSubframes-Format0B-r14 bits. Each scheduled PUSCH corresponds to
1 bit.

- Redundancy version — maxNumber Of SchedSubframes-FormatOB-r 14 bits. Each scheduled PUSCH corresponds
to 1 bit asdefined in clause 8.6.1 of [3].

- TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3].
- Cyclic shift for DM RS and OCC index — 3 hits as defined in clause 5.5.2.1.1 of [2].

- CSlrequest —1, 2 or 3 bitsas defined in clause 7.2.1 of [3]. The 2-bit field applies to UEs configured with no
more than five DL cellsand to

- UEsthat are configured with more than one DL cell and when the corresponding DCI format is mapped onto
the UE specific search space given by the C-RNTI as defined in [3];

- UEsthat are configured by higher layers with more than one CSI process and when the corresponding DCI
format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

- UEsthat are configured with two CSI measurement sets by higher layers with the parameter csi-
MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space
given by the C-RNTI as defined in [3];

the 3-bit field appliesto UEs that are configured with more than five DL cells and when the corresponding DCI
format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

otherwise the 1-hit field applies.
- SRSrequest — 2 bits. Theinterpretation of thisfield is provided in clause 8.2 of [3].

- Partidd PUSCH Mode 1 — 1 hit only present if laa-PUSCH-Model is configured by higher layer, and applicable
to each of the scheduled subframe(s), except for the first scheduled subframe in case the 'Partial PUSCH Mode 2'
field isvalue 1 and the last scheduled subframe in case the 'Partial PUSCH Mode 3' field is value 1, where

- value 0 indicates the starting position of the PUSCH is determined following Partial PUSCH Mode 0 as
defined in Table 5.3.3.1.1A-3;
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- value 1l indicates the starting position of the PUSCH of the first transmitted subframe is determined following
Partial PUSCH Mode 1 as defined in Table 5.3.3.1.1A-3.

Partial PUSCH Mode 2 — 1 hit. Thisfield isonly present if laa-PUSCH-Mode2 is configured by higher layer,
and applicable to only the first scheduled subframe.

Partial PUSCH Mode 3 — 1 bit. Thisfield is only present if laa-PUSCH-Mode3 is configured by higher layer,
and applicable to only the last scheduled subframe.

PUSCH starting position — 2 bits

- asspecifiedin Table 5.3.3.1.1A-2 applicable to only the first scheduled subframe, if the '‘Partial PUSCH
Mode 2' field isvalue 1;

- asgpecified in Table 5.3.3.1.1A-1 applicable to only the first scheduled subframe otherwise.
PUSCH ending symbol — 1 bit, where

- if the'Partial PUSCH Mode 3' field is value 1, value O indicates symbol 6 of the last scheduled subframe, and
value 1 indicates symbol 3 of the last scheduled subframe;

- otherwise value 0 indicates the last symbol of the last scheduled subframe and value 1 indicates the second to
last symbol of the last scheduled subframe.

Channel Accesstype—1 hit as defined in clause 4.2 of [8].

Channel Access Priority Class— 2 bits as defined in clause 4.2 of [8].

If the number of information bitsin format OB is equal to the payload size for DCI format 1, 2, 2A, 2B, 2C or 2D
associated with the configured DL transmission mode in the same serving cell, one zero bit shall be appended to format

0B.

5.3.3.1.1C Format OC
DCI format OC is used for the scheduling of PUSCH in one UL cell.

The following information is transmitted by means of the DCI format OC:

Flag for format OC/format1A differentiation — 1 bit, where value O indicates format OC and value 1 indicates
format 1A

Resource allocation type — 1 bit. Thisfield isonly present if Ngg < NR5 . The interpretation of thisfield is
provided in clause 8.1 of [3]

Frequency hopping flag — 1 bit as defined in clause 5.3.4 of [2]. Thisfield is used asthe MSB of the
corresponding resource allocation field for resource allocation type 1.

Resource block assignment — (Iog »(Ngs (NS§ +)/ 2)-‘ bits
- For PUSCH with resource allocation type O:

- (Iog2 (N3 (Ngg +1)/ 2)-‘ bits provide the resource allocation in the UL subframe as defined in clause
8.1.10f [3]
- For non-hopping PUSCH with resource allocation type 1:

- The concatenation of the frequency hopping flag field and the resource block assignment field provides
the resource allocation field in the UL subframe as defined in clause 8.1.2 of [3]

Modulation and coding scheme — 5 bits as defined in clause 8.6 of [3]
Repetition number — 3 bits as defined in clause 8.0 of [3]

HARQ process number — 3 bits

ETSI



3GPP TS 36.212 version 16.6.0 Release 16 184 ETSI TS 136 212 V16.6.0 (2021-08)

New data indicator — 1 bit

Redundancy version — 2 bits

TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]
Cyclic shift for DM RS and OCC index — 3 bits as defined in clause 5.5.2.1.1 of [2]

UL index — 2 bits as defined in clauses 5.1.1.1, 7.2.1, and 8 of [3] (thisfield is present only for TDD operation
with uplink-downlink configuration O, or TDD operation with uplink-downlink configuration 6 and special
subframe configuration 10 when the higher layer parameter symPUSCH-UpPtsis configured)

Downlink Assignment Index (DAI) — 2 bits as defined in clause 7.3 of [3] (Thisfield is present only for the
following cases: 1) TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or
FDD operation; or 2) EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-

Patter nConfig/tdm-Patter nConfigNE-D C/tdm-Patter nConfig2 configured)

CSl request — 1, 2 or 3 bits as defined in clause 7.2.1 of [3]. The 2-bit field applies to UEs configured with no
more than five DL cellsand to

- UEsthat are configured with more than one DL cell and when the corresponding DCI format is mapped onto
the UE specific search space given by the C-RNTI as defined in [3];

- UEsthat are configured by higher layers with more than one CSI process and when the corresponding DCI
format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

- UEsthat are configured with two CSI measurement sets by higher layers with the parameter csi-
MeasSubframeSet, and when the corresponding DCI format is mapped onto the UE specific search space
given by the C-RNTI as defined in [3];

the 3-bit field applies to UEs that are configured with more than five DL cells and when the corresponding DCI

format is mapped onto the UE specific search space given by the C-RNTI as defined in [3];

otherwise the 1-bit field applies

SRS request —1 hit. The interpretation of this field is provided in clause 8.2 of [3]
Modulation order override — 1 bit as defined in clause 8.6.1 of [3]

Precoding information: number of bits as specified in Table 5.3.3.1.8-1. Thisfield is present only if the higher
layer parameter transmissionModeUL is configured to be transmission mode 2. Bit field as shown in Table
5.3.3.1.8-2 and Table 5.3.3.1.8-3, where only codeword 0 is enabled and the indexes corresponding to 1 layer are
used. Note that TPMI for 2 antenna ports indicates which codebook index isto be used in Table 5.3.3A.2-1 of
[2], and TPMI for 4 antenna ports indicates which codebook index isto be used in Table 5.3.3A.2-2, Table
5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2]. The transport block is mapped to codeword 0.

If the number of information bitsin format OC mapped onto a given search space is |ess than the payload size of format
1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended
to format 1A), zeros shall be appended to format OC until the payload size equal s that of format 1A.

5.3.3.1.2 Format 1

DCI format 1 isused for the scheduling of one PDSCH codeword in one cell.

The following information is transmitted by means of the DCI format 1:

- Carrier indicator — 0 or 3 bits. Thisfield is present according to the definitionsin [3].

- Resource alocation header (resource alocation type 0/ type 1) — 1 bit as defined in clause 7.1.6 of [3]

If downlink bandwidth isless than or equal to 10 PRBS, there is no resource allocation header and resource
alocation type 0 is assumed.

- Resource block assignment:

- For resource allocation type 0 as defined in clause 7.1.6.1 of [3]:
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- (N Re | P-‘ bits provide the resource alocation

- For resource allocation type 1 as defined in clause 7.1.6.2 of [3]:

- ﬂ 0g-, (Pﬂ bits of thisfield are used as a header specific to this resource allocation type to indicate the
selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span

- ¢ NRg / P-‘— [log,(P)]- 1) bits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in clause 7.1.6.1 of [3]

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits otherwise,
asdefined in clause 7.1.7 of [3]

- HARQ process number — 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
Patter nConfigNE-D C/tdm-Patter nConfig2 configured)

- New dataindicator — 1 bit

- Redundancy version — 2 bits

- TPC command for PUCCH — 2 bits as defined in clause 5.1.2.1 of [3]

- Downlink Assignment Index —number of bits as specified in Table 5.3.3.1.2-2.

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when thisformat is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to O when this
format is carried by EPDCCH on a secondary cell, or when this format is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback.

- MUST interference presence and power ratio — 0 or 2 bits as defined in clause 6.3.3 of [2]. Thisfield is present
only when the UE is configured for MUST-near operation and the number of antenna ports for CRS transmission
in the serving cell is 2.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If the UE is not configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of
information bitsin format 1 is equal to that for format 0/1A, one bit of value zero shall be appended to format 1.

If the UE is configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of
information bitsin format 1 is equal to that for format 0/1A for scheduling the same serving cell and mapped onto the
UE specific search space given by the C-RNTI as defined in [3], one bit of value zero shall be appended to format 1.

If the number of information bitsin format 1 carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one or
more zero bit(s) shall be appended to format 1 until the payload size of format 1 does not belong to one of the sizesin
Table 5.3.3.1.2-1 and is not equal to that of format 0/1A mapped onto the same search space.

Table 5.3.3.1.2-1: Ambiguous Sizes of Information Bits

| {12, 14, 16 ,20, 24, 26, 32, 40, 44, 56} |
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Table 5.3.3.1.2-2: Number of bits for Downlink Assignment Index

Number
of bits
4 For UEs configured by higher layers with codebooksizeDetermination-r13 = dai and when a DCI
format 1/1A/1B/1D/2/2A/2B/2C/2D/6-1A scheduling PDSCH is mapped onto the UE specific
search space given by the C-RNTI as defined in [3], or UEs configured by higher layers with
codebooksizeDeterminationSTTI = dai and when a DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-
1G scheduling PDSCH is mapped onto the UE specific search space given by the C-RNTI as
defined in [3], the 4-bit DAI consists of a 2-bit counter DAI and a 2-bit total DAI.
- Counter DAI — 2 bits as defined in clause 7.3 of [3]
- Total DAI — 2 bits as defined in clause 7.3 of [3]
2 For UEs not configured with codebooksizeDetermination-r13 = dai and
codebooksizeDeterminationSTTI-r15=dai, or for UEs configured by higher layers with
codebooksizeDetermination-rl3 = dai and when a DCI format scheduling PDSCH is not mapped
onto the UE specific search space given by the C-RNTI as defined in [3], this field is present for
FDD or TDD operation, for cases with TDD primary cell.
If the UL/DL configuration of all TDD serving cells is same and the UE is not configured to decode
PDCCH with CRC scrambled by eimta-RNTI, then this field only applies to serving cell with UL/DL
configuration 1-6.
If at least two TDD serving cells have different UL/DL configurations or the UE is configured to
decode PDCCH with CRC scrambled by eimta-RNT]I, then this field applies to a serving cell with
DL-reference UL/DL configuration 1-6 as defined in clause 10.2 of [3].
For UEs configured with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-
PatternConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2 and a DCI format scheduling
PDSCH is mapped onto the UE specific search space given by the C-RNTI as defined in [3], this
field is present.
0 For UEs not configured with codebooksizeDetermination-rl3 = dai and
codebooksizeDeterminationSTTI-r15=dai and not configured with EN-DC/NE-DC and higher layer
parameter tdm-PatternConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2, or for UEs
configured by higher layers with codebooksizeDetermination-r13 = dai and when a DCI format
scheduling PDSCH is not mapped onto the UE specific search space given by the C-RNTI as
defined in [3], this field is not present for FDD or TDD operation, for cases with FDD primary cell.
For UEs configured with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-
PatternConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2 and a DCI format scheduling
PDSCH is not mapped onto the UE specific search space given by the C-RNTI as defined in [3],
this field is not present.

5.3.3.1.3 Format 1A

DCI format 1A is used for the compact scheduling of one PDSCH codeword in one cell and random access procedure
initiated by a PDCCH order. The DCI corresponding to a PDCCH order can be carried by PDCCH or EPDCCH.

The following information is transmitted by means of the DCI format 1A:
- Carrier indicator — 0 or 3 bits. Thisfield is present according to the definitionsin [3].

- Flag for formatO/format1A differentiation or flag for formatOA/format1A differentiation — 1 bit, where value O
indicates format O or format OA and value 1 indicates format 1A

Format 1A isused for random access procedure initiated by a PDCCH order only if format 1A CRC is scrambled
with C-RNTI and al the remaining fields are set as follows:

- Localized/Distributed VRB assignment flag — 1 bit is set to '0’

- Resource block assignment — (Iogz(N,-\'?é(NgBL +1)/2)-‘ bits, where all bits shall be set to 1
- Preamble Index — 6 bits
- PRACH Mask Index — 4 bits, [5]

- All the remaining bitsin format 1A for compact scheduling assignment of one PDSCH codeword are set to
zero

Otherwise,
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- Localized/Distributed VRB assignment flag — 1 bit as defined in 7.1.6.3 of [3]

- Resource block assignment — ﬂogz(Ngg (NRg +1)/ 2)} bits as defined in clause 7.1.6.3 of [3]:

- For locdlized VRB:

(I 0d,(Nm (N2 +1)/ 2)—| bits provide the resource allocation

- For distributed VRB:

- If NRDé <50 or if theformat 1A CRC is scrambled by RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI:

- ’_I 0g,(Ngs (N&s +1)/ 2)—‘ bits provide the resource allocation

- Else
- 1 bit, the MSB indicates the gap value, where value O indicates N g, = N g, and value 1 indicates

Ngap = Ngap2

- ((Iogz(NF'fé(NF?BL +1)/2)-‘ —1) bits provide the resource allocation,
where N, isdefinedin[2].

- Modulation and coding scheme — 5bits as defined in clause 7.1.7 of [3]. The MSB is set to O when the UE is
configured with blindSubframePD SCH-Repetitions set to TRUE and the corresponding DCI is mapped onto the
UE specific search space given by the C-RNTI as defined in [3] and the repetition number is greater than 1 and
the higher layer parameter mcs-restrictionSubframePD SCH-Repetitionsis configured to 1.

- HARQ process humber — 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell and the
corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3],
otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer
parameter tdm-PatternConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2, or for cases with EN-DC/NE-DC
with FDD primary cell and higher layer parameter tdm-Patter nConfig/tdm-PatternConfigNE-DC/tdm-
PatternConfig2 configured and the corresponding DCI is not mapped onto the UE specific search space given by
the C-RNTI asdefined in [3]), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with
FDD primary cell and higher layer parameter tdm-Patter nConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2
configured and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as
defined in [3])

- New dataindicator — 1 bit
- If theformat 1A CRC is scrambled by RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI:

- If Ngs =50 and Localized/Distributed VRB assignment flag is set to 1

- thenew dataindicator bit indicates the gap value, where value O indicates N, = Ng,,; and valuel
indicates Ny = Nggo -
- Elsethe new dataindicator bit is reserved.
- Else
- The new dataindicator bit as defined in [5]
- Redundancy version — 2 hits
- TPC command for PUCCH — 2 bits as defined in clause 5.1.2.1 of [3]
- If theformat 1A CRC isscrambled by RA-RNTI, P-RNTI, or SI-RNTI:

- Themost significant bit of the TPC command is reserved.
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- Theleast significant bit of the TPC command indicates column N3ag of the TBS table defined of [3].
- If least significant bit isO then Ning = 2 €lseNigg = 3.
- Elseif theformat 1A CRC is scrambled by G-RNTI or SC-RNTI:
- Thetwo bits of the TPC command are reserved
- Else
- Thetwo bitsincluding the most significant bit indicates the TPC command
- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2.

- SRSrequest— 0 or 1 bit. Thisfield can only be present in DCI formats scheduling PDSCH which are mapped
onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of thisfield is
provided in clause 8.2 of [3]. Thisfield is not present when the DCI is used for scheduling PDSCH inaLAA
SCall.

- HARQ-ACK resource offset (this field is present when this format is carried by EPDCCH. Thisfield is not
present when this format is carried by PDCCH) — 2 hits as defined in clause 10.1 of [3]. The 2 bits are set to 0
when thisformat is carried by EPDCCH on a secondary cell, or when thisformat is carried by EPDCCH on the
primary cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-
ACK feedback.

- SRStiming offset — 3 bits as defined in [3]. Thisfield is present only when the DCI format is used for scheduling
PDSCH inaLAA SCell and the UE is configured with uplink transmission on the LAA Scell.

- Repetition number — 2 bits as defined in Table 5.3.3.1.17-1, where the number of transmissions for PDSCH is
given by higher layer parameter maxNumber-SubframePD SCH-Repetitions for the value of '11". Thisfield is
present only when the UE is configured with higher layer parameter blindSubframePD SCH-Repetitions set to
TRUE and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined
in[3].

If the UE is not configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI, and the number of
information bitsin format 1A islessthan that of format O, zeros shall be appended to format 1A until the payload size
equalsthat of format 0.

If the UE is configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of
information bitsin format 1A mapped onto a given search spaceisless than that of format O for scheduling the same
serving cell and mapped onto the same search space, zeros shall be appended to format 1A until the payload size equals
that of format 0, except when format 1A assigns downlink resource on a secondary cell without an uplink configuration
associated with the secondary cell.

If the UE is configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of
information bitsin format 1A mapped onto a given search space isless than that of format OA for scheduling the same
serving cell and mapped onto the same search space, zeros shall be appended to format 1A until the payload size equals
that of format OA, except when format 1A assigns downlink resource on a secondary cell without an uplink
configuration associated with the secondary cell.

If the UE is configured to decode PDCCH or EPDCCH with CRC scrambled by the C-RNTI and the number of
information bitsin format 1A mapped onto a given search spaceisless than that of format OC for scheduling the same
serving cell and mapped onto the same search space, zeros shall be appended to format 1A until the payload size equals
that of format OC, except when format 1A assigns downlink resource on a secondary cell without an uplink
configuration associated with the secondary cell.

If the number of information bitsin format 1A carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one
zero bit shall be appended to format 1A.

When the format 1A CRC is scrambled with a RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI then the following
fields among the fields above are reserved:

- HARQ process humber
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- Downlink Assignment Index (used for cases with TDD primary cell and either FDD operation or TDD operation,
and is not present for cases with FDD primary cell and either FDD operation or TDD operation)

5.3.3.1.3A Format 1B
DCI format 1B is used for the compact scheduling of one PDSCH codeword in one cell with precoding information.
The following information is transmitted by means of the DCI format 1B:

- Carrier indicator — 0 or 3 hits. Thefield is present according to the definitionsin [3].

- Localized/Distributed VRB assignment flag — 1 bit as defined in clause 7.1.6.3 of [3]

- Resource block assignment — ﬂogz(Ngg (NRg +1)/ 2)} bits as defined in clause 7.1.6.3 of [3]

- For locdlized VRB:

(I 0d,(Ngs (Nas +1)/ 2)—| bits provide the resource allocation
- For distributed VRB:

- For Nat <50
- ’_Iogz(NF[jBL (N +1)/ 2)—‘ bits provide the resource allocation

- For Nat >50

- 1 bit, the MSB indicates the gap value, where value O indicates N g, = N, and value 1 indicates

Ngap = Ngap2

- ((Iogz(NF?é(NF?BL +1)/2)-‘ —1) bits provide the resource allocation

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits otherwise,
as defined in clause 7.1.7 of [3]

- HARQ process number — 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
PatternConfigNE-DC/tdm-PatternConfig2 configured)

- New dataindicator — 1 bit

- Redundancy version — 2 bits

- TPC command for PUCCH — 2 hits as defined in clause 5.1.2.1 of [3]

- Downlink Assignment Index —number of bits as specified in Table 5.3.3.1.2-2.

- TPMI information for precoding — number of bits as specified in Table 5.3.3.1.3A-1

TPMI information indicates which codebook index isused in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2]
corresponding to the single-layer transmission.

- PMI confirmation for precoding — 1 bit as specified in Table 5.3.3.1.3A-2

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when this format is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to O when this
format is carried by EPDCCH on a secondary cell, or when this format is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback.
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- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If PMI confirmation indicates that the eNodeB has applied precoding according to PMI(s) reported by the UE, the
precoding for the corresponding RB(s) in subframe n is according to the latest PMI(s) in an aperiodic CSl reported on
or before subframe n-4.

Table 5.3.3.1.3A-1: Number of bits for TPMI information

Number of antenna ports | Number
at eNodeB of bits

2 2

4 4

Table 5.3.3.1.3A-2: Content of PMI confirmation

Bit field mapped

- Message
to index
0 Precoding according to the indicated TPMI in
the TPMI information field
1 Precoding using the precoder(s) according to
PMI(s) indicated in the latest aperiodic CSI
report.

For aperiodic CSI mode 2-2:

- Precoding of scheduled resource blocks
belonging to the reported preferred M
subband(s), use precoder(s) according to the
preferred M subband PMI(s) indicated in the
latest aperiodic CSI report;

- Precoding of scheduled resource blocks not
belonging to the reported preferred M
subband(s), precoding using a precoder
according to the wideband PMI indicated in the
latest aperiodic CSI report.

If the number of information bitsin format 1B is equal to that for format 0/1A for scheduling the same serving cell and
mapped onto the UE specific search space given by the C-RNTI as defined in [3], one bit of value zero shall be
appended to format 1B.

If the number of information bitsin format 1B carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one
or more zero bit(s) shall be appended to format 1B until the payload size of format 1B does not belong to one of the
sizesin Table 5.3.3.1.2-1 and is not equal to that of format 0/1A mapped onto the same search space.

5.3.3.1.4 Format 1C

DCI format 1C is used for very compact scheduling of one PDSCH codeword, notifying MCCH change [6], notifying
SC-MCCH change and direct indication [6] , reconfiguring TDD, and LAA common information.

The following information is transmitted by means of the DCI format 1C:
If the format 1C isused for very compact scheduling of one PDSCH codeword

- 1bitindicates the gap value, where value O indicates N ., = N, and valuelindicates Ng = N o

- For Ngt <50, thereis no bit for gap indication

- Resource block assignment — ’_|092(|_N\5)IR_B,gapl / Ngng- (\_N\?,;B]gapll N§§J+ 1)/2)-‘ bits as defined in
7.1.6.3 of [3] where Nygg oy isdefinedin[2] and N3 is defined in [3]

- Modulation and coding scheme — 5 bits as defined in clause 7.1.7 of [3]
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Elseif the format 1C is used for notifying MCCH change and direct indication
- Information for MCCH change notification — 8 bits as defined in clause 5.8.1.3 of [6]

- Direct Indication information — 2 bits provide direct indication of system information update and other fields,
as defined in clause 6.6a[6]. Thisfield is only present for MBM S-dedicated cell or feMBM S/Unicast-mixed

cell with NP- >15 .

RB —

- Reserved information bits are added until the size is equal to that of format 1C used for very compact
scheduling of one PDSCH codeword

Elseif the format 1C is used for notifying SC-M CCH change
- Information for SC-MCCH change notification — 8 bits as defined in clause 5.8a.1.3 of [6]

- Reserved information bits are added until the sizeis equal to that of format 1C used for very compact
scheduling of one PDSCH codeword

Elseif the format 1C is used for reconfiguring TDD
- UL/DL configuration indication:

UL/DL configuration number 1, UL/DL configuration number 2,..., UL/DL configuration number |

Where each UL/DL configurationis 3 bits, | = L%J , Liormat1c 1S €qual to the payload size of format 1C

used for very compact scheduling of one PDSCH codeword. The parameter eimta-UL-DL-Configlndex
provided by higher layers determines the index to the UL/DL configuration indication for a serving cell.

- Zeros are added until the sizeis equal to that of format 1C used for very compact scheduling of one PDSCH

codeword
Else

- Subframe configuration for LAA — 4 bits as defined in clause 13A of [3]

- UL duration and offset — 5 bits as defined in clause 13A of [3]. Thefield only applies to a UE configured
with uplink transmission on a LAA SCell

- PUSCH trigger B — 1 bit as defined in clause 8.0 of [3]. Thefield only appliesto a UE configured with uplink
transmission on aLAA SCell

- COT sharing indication for AUL — 1 bit asdefined in 4.2.1 of [8]. Thefield only applies to a UE configured
with uplink transmission on a LAA SCell

- Reserved information bits are added until the sizeis equal to that of format 1C used for very compact
scheduling of one PDSCH codeword

5.3.3.1.4A Format 1D

DCI format 1D is used for the compact scheduling of one PDSCH codeword in one cell with precoding and power
offset information.

The following information is transmitted by means of the DCI format 1D:
- Carrier indicator — 0 or 3 bits. The field is present according to the definitionsin [3].
- Localized/Distributed VRB assignment flag — 1 bit as defined in clause 7.1.6.3 of [3]

- Resource block assignment — (Iogz(NFE’BL (NRS +1)/2)-‘ bits as defined in clause 7.1.6.3 of [3]:

- For localized VRB:

ﬂ 0g,(N&s (Ngs +1)/ 2)—| bits provide the resource allocation
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- For distributed VRB:

- For Ngs <50
- (Iogz(NF?é (Ngs +1)/2)—‘ bits provide the resource allocation

-For N2t >50

RB —
- 1 bit, the MSB indicates the gap value, where value O indicates N g, = N g, and value 1 indicates

Ngap = Nap,2

- ((IogZ(N,Eé(NF?é +1)/2)—‘ —1) bits provide the resource allocation

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits otherwise,
asdefined in clause 7.1.7 of [3]

- HARQ process number — 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-Patter nConfigNE-D C/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
Patter nConfigNE-D C/tdm-Patter nConfig2 configured)

- New dataindicator — 1 bit

- Redundancy version — 2 bits

- TPC command for PUCCH — 2 bhits as defined in clause 5.1.2.1 of [3]

- Downlink Assignment Index —number of bits as specified in Table 5.3.3.1.2-2.

- TPMI information for precoding — number of bits as specified in Table 5.3.3.1.4A-1

TPMI information indicates which codebook index isused in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2]
corresponding to the single-layer transmission.

- Downlink power offset — 1 bit as defined in clause 7.1.5 of [3]

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when thisformat is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to 0 when this
format is carried by EPDCCH on a secondary cell, or when this format is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

Table 5.3.3.1.4A-1: Number of bits for TPMI information

Number of antenna ports | Number
at eNodeB of bits

2 2

4 4

If the number of information bitsin format 1D is equa to that for format 0/1A for scheduling the same serving cell and
mapped onto the UE specific search space given by the C-RNTI as defined in [3], one bit of value zero shall be
appended to format 1D.

If the number of information bitsin format 1D carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one
or more zero hit(s) shall be appended to format 1D until the payload size of format 1D does not belong to one of the
sizesin Table 5.3.3.1.2-1 and is not equal to that of format 0/1A mapped onto the same search space.
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5.3.3.1.5 Format 2

The following information is transmitted by means of the DCI format 2:

Carrier indicator — 0 or 3 bits. The field is present according to the definitionsin [3].

Resource allocation header (resource allocation type 0/ type 1) — 1 bit as defined in clause 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBSs, there is no resource allocation header and resource

alocation type 0 is assumed.
Resource block assignment:

- For resource alocation type 0 defined in clause 7.1.6.1 of [3]:
- (N s | P-‘ bits provide the resource allocation

- For resource alocation type 1 as defined in clause 7.1.6.2 of [3]:

- |_I 09, (P)-| bits of thisfield are used as a header specific to this resource alocation type to indicate the
selected resource blocks subset

- 1 bitindicates a shift of the resource allocation span

- ¢N oLy P-‘— [log,(P)]- 1) bits provide the resource allocation

where the value of P depends on the number of DL resource blocks asindicated in clause 7.1.6.1 of [3]

TPC command for PUCCH — 2 bits as defined in clause 5.1.2.1 of [3]
Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2.

HARQ process number - 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3
bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdnm-
Patter nConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-

Patter nConfigNE-DC/tdm-Patter nConfig2 configured)

Transport block to codeword swap flag — 1 bit

In addition, for transport block 1:

Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

New dataindicator — 1 bit
Redundancy version — 2 bits

MUST interference presence and power ratio — 0 or 2 bits as defined in clause 6.3.3 of [2]. Thisfield is present
only when the UE is configured for MUST-near operation and the number of antenna ports for CRS transmission
inthe serving cell is2

In addition, for transport block 2:

Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

New dataindicator — 1 bit
Redundancy version — 2 bits

MUST interference presence and power ratio — 0 or 2 bits as defined in clause 6.3.3 of [2]. Thisfield is present
only when the UE is configured for MUST-near operation and the number of antenna ports for CRS transmission
inthe serving cell is2
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Precoding information — number of bits as specified in Table 5.3.3.1.5-3

- HARQ-ACK resource offset (thisfield is present when thisformat is carried by EPDCCH. Thisfield is not
present when this format is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bitsare set to O
when thisformat is carried by EPDCCH on a secondary cell, or when thisformat is carried by EPDCCH on the
primary cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-
ACK feedback.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9
and 7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table
5.3.3.1.5-1.

In case one of the transport blocksis disabled as specified in clause 7.1.7.2 of [3], the transport block to codeword swap
flag isreserved and the transport block to codeword mapping is specified according to Table 5.3.3.1.5-2.

Table 5.3.3.1.5-1: Transport block to codeword mapping
(two transport blocks enabled)

transport block
to codeword
swap flag value

0 transport block 1 | transport block 2

codeword O codeword 1
(enabled) (enabled)

1 transport block 2 | transport block 1

Table 5.3.3.1.5-2: Transport block to codeword mapping
(one transport block enabled)

codeword 0 codeword 1
transport block 1 transport block 2 (enabled) (disabled)
enabled disabled transport block 1 -
disabled enabled transport block 2 -

The interpretation of the precoding information field depends on the number of enabled codewords according to Table
5.3.3.1.5-4 and Table 5.3.3.1.5-5. Note that TPMI indicates which codebook index is used in Table 6.3.4.2.3-1 or Table
6.3.4.2.3-2 of [2]. For asingle enabled codeword, indices 18 to 34 inclusivein Table 5.3.3.1.5-5 are only supported for
retransmission of the corresponding transport block if that transport block has previously been transmitted using two
layers with closed-loop spatial multiplexing.

If the number of information bitsin format 2 carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one
zero bit shall be appended to format 2.

Some entriesin Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5 are used for indicating that the eNodeB has applied precoding
according to PMI(s) reported by the UE. In these cases the precoding for the corresponding RB(s) in subframeniis
according to the latest PMI(s) in an aperiodic CSl reported on or before subframe n-4. For aperiodic CSI mode 2-2:
Precoding of scheduled resource blocks belonging to the reported preferred M subband(s) use precoder(s) according to
the preferred M subband PM| indicated by the latest aperiodic CSI report; Precoding of scheduled resource blocks not
belonging to the reported preferred M subband(s) use a precoder according to the wideband PMI indicated by the latest
aperiodic CSI report.
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Table 5.3.3.1.5-3: Number of bits for precoding information

Number of antenna ports at eNodeB Number of bits for precoding information
2 3
4 6
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Table 5.3.3.1.5-4: Content of precoding information field for 2 antenna ports

One codeword:
Codeword 0 enabled,
Codeword 1 disabled

Two codewords:
Codeword 0 enabled,
Codeword 1 enabled

Bit field Bit field
mapped to Message mapped Message
index to index

0 2 layers: Transmit 0 2 layers: Precoding

diversity corresponding to
precoder matrix

111 1

211 -

1 1 layer: Precoding 1 2 layers: Precoding
corresponding to corresponding to
precoding vector precoder matrix

b 1 /v2 1{1 1 }
2[) -]

2 1 layer: Precoding 2 2 layers: Precoding
corresponding to according to the latest
precoder vector PMI report on

T PUSCH, using the
[1 _1] / \/E precoder(s) indicated
by the reported
PMI(s)

3 1 layer: Precoding 3 reserved
corresponding to
precoder vector

b I /V2

4 1 layer: Precoding 4 reserved
corresponding to
precoder vector

ST
h i /V2
5 1 layer: 5 reserved
Precoding according to
the latest PMI report on
PUSCH, using the
precoder(s) indicated by
the reported PMI(s),
if RI=2 was reported,
using 15t column
multiplied by /2 of all
precoders implied by the
reported PMI(s)
6 1 layer: 6 reserved
Precoding according to
the latest PMI report on
PUSCH, using the
precoder(s) indicated by
the reported PMI(s),
if RI=2 was reported,
using 2" column
multiplied by ~/2 of al
precoders implied by the
reported PMI(s)
7 reserved 7 reserved
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Table 5.3.3.1.5-5: Content of precoding information field for 4 antenna ports

One codeword: Two codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Bit field Bit field
mapped to Message mapped Message
index to index
0 4 layers: Transmit 0 2 layers: TPMI=0
diversity
1 1 layer: TPMI=0 1 2 layers: TPMI=1
2 1 layer: TPMI=1 . .
. . 15 2 layers: TPMI=15
16 1 layer: TPMI=15 16 2 layers: Precoding
according to the latest
PMI report on PUSCH
using the precoder(s)
indicated by the reported
PMI(s)
17 1 layer: Precoding 17 3 layers: TPMI=0
according to the latest
PMI report on PUSCH
using the precoder(s)
indicated by the reported
PMI(s)
18 2 layers: TPMI=0 18 3 layers: TPMI=1
19 2 layers: TPMI=1 . .
. . 32 3 layers: TPMI=15
33 2 layers: TPMI=15 33 3 layers: Precoding
according to the latest
PMI report on PUSCH
using the precoder(s)
indicated by the reported
PMI(s)
34 2 layers: Precoding 34 4 layers: TPMI=0
according to the latest
PMI report on PUSCH
using the precoder(s)
indicated by the reported
PMI(s)
35-63 reserved 35 4 layers: TPMI=1
49 4 layers: TPMI=15
50 4 layers: Precoding
according to the latest
PMI report on PUSCH
using the precoder(s)
indicated by the reported
PMI(s)
51 -63 Reserved

5.3.3.1.5A Format 2A

The following information is transmitted by means of the DCI format 2A:

- Carrier indicator — 0 or 3 bits. Thefield is present according to the definitionsin [3].

- Resource allocation header (resource alocation type 0/ type 1) — 1 bit as defined in clause 7.1.6 of [3]
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If downlink bandwidth is less than or equal to 10 PRBs, there is ho resource allocation header and resource
alocation type 0 is assumed.

- Resource block assignment:

- For resource allocation type 0 as defined in clause 7.1.6.1 of [3]

- (N R / P-‘ bits provide the resource allocation
- For resource allocation type 1 as defined in clause 7.1.6.2 of [3]

- ﬂ 0g-, (Pﬂ bits of thisfield are used as a header specific to this resource allocation type to indicate the
selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span

- ¢ NRg / P-‘— [log,(P)]- 1) bits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in clause 7.1.6.1 of [3]
- TPC command for PUCCH — 2 bits as defined in clause 5.1.2.1 of [3]
- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2.

- HARQ process number - 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-Patter nConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-Patter nConfig/tdm-
PatternConfigNE-DC/tdm-PatternConfig2 configured)

- Transport block to codeword swap flag — 1 bit
In addition, for transport block 1:

- Modulation and coding scheme — 5 bitsiif higher layer parameter altMCS Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 bits
In addition, for transport block 2:

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 hits
- Precoding information — number of bits as specified in Table 5.3.3.1.5A-1

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when thisformat is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to 0 when this
format is carried by EPDCCH on a secondary cell, or when thisformat is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback. - MUST interference presence and power ratio — 0 or 2 bits as defined in clause 6.3.3 of [2]. Thisfield
is present only when the UE is configured for MUST -near operation and the number of antenna ports for CRS
transmission in the serving cell is 2.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table
5.3.3.1.5-1
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In case one of the transport blocks is disabled, the transport block to codeword swap flag is reserved and the transport
block to codeword mapping is specified according to Table 5.3.3.1.5-2.

The precoding information field is defined according to Table 5.3.3.1.5A-2. For asingle enabled codeword, index 1 in
Table 5.3.3.1.5A-2 is only supported for retransmission of the corresponding transport block if that transport block has
previously been transmitted using two layers with large delay CDD.

For transmission with 2 antenna ports, the precoding information field is not present. The number of transmission layers
isequal to 2 if both codewords are enabled; transmit diversity is used if codeword O is enabled while codeword 1 is
disabled.

If the number of information bitsin format 2A carried by PDCCH belongsto one of the sizesin Table 5.3.3.1.2-1, one
zero bit shall be appended to format 2A.

Table 5.3.3.1.5A-1: Number of bits for precoding information

Number of antenna ports at eNodeB Number of bits for precoding information
2 0
4 2

Table 5.3.3.1.5A-2: Content of precoding information field for 4 antenna ports

One codeword: Two codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Bit field Bit field
mapped to Message mapped Message
index to index
0 4 layers: Transmit 0 2 layers: precoder
diversity cycling with large delay
1 2 layers: precoder 1 3 layers: precoder
cycling with large delay cycling with large delay
CDD CDD
2 reserved 2 4 layers: precoder
cycling with large delay
CDD
3 reserved 3 reserved

5.3.3.1.5B Format 2B
The following information is transmitted by means of the DCI format 2B:
- Carrier indicator — 0 or 3 bits. The field is present according to the definitionsin [3].
- Resource alocation header (resource alocation type 0/ type 1) — 1 bit as defined in clause 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBs, thereis no resource allocation header and resource
alocation type 0 is assumed.

- Resource block assignment:

- For resource allocation type 0 as defined in clause 7.1.6.1 of [3]
- (N Re | P-‘ bits provide the resource alocation

- For resource allocation type 1 as defined in clause 7.1.6.2 of [3]

- ]_I 09, (P)-\ bits of thisfield are used as a header specific to this resource allocation type to indicate the
selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span
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- (( N/ P-‘— [log,(P)]- 1) bits provide the resource allocation

where the value of P depends on the number of DL resource blocks asindicated in clause [7.1.6.1] of [3]
- TPC command for PUCCH — 2 bhits as defined in clause 5.1.2.1 of [3]
- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2.

- HARQ process number - 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-Patter nConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
Patter nConfigNE-DC/tdm-Patter nConfig2 configured)

- Scrambling identity— 1 bit as defined in clause 6.10.3.1 of [2]

- SRS request —[0-1] hit. Thisfield can only be present for TDD operation and if present is defined in clause 8.2 of
(3]

In addition, for transport block 1:

- Modulation and coding scheme — 5 bitsiif higher layer parameter altMCS Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 bits
In addition, for transport block 2:

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 bits

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when thisformat is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to 0 when this
format is carried by EPDCCH on a secondary cell, or when this format is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback.

- MUST interference presence and modulation (This field is present only when the UE is configured for MUST
operation) — 0 or 2 bits. The field is defined in Table 5.3.3.1.5C-3, where the interfering antenna port isin { 7,8}
excluding the antenna port for transmission. The interfering antenna port has the same scrambling identity as
indicated in the " Scrambling identity" field.

- SRS timing offset — 3 bits as defined in [3]. Thisfield is present only when the DCI format is used for scheduling
PDSCH inaLAA SCell and the UE is configured with uplink transmission on the LAA SCell.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If both transport blocks are enabled, the number of layers equals two; transport block 1 is mapped to codeword 0; and
transport block 2 is mapped to codeword 1. Antenna ports 7 and 8 are used for spatial multiplexing.

In case one of the transport blocks is disabled, the number of layers equals one; the transport block to codeword
mapping is specified according to Table 5.3.3.1.5-2; and the antenna port for single-antenna port transmission is
according to Table 5.3.3.1.5B-1.

Table 5.3.3.1.5B-1: Antenna port for single-antenna port transmission (one transport block disabled)

New data indicator of the disabled transport block | Antenna port
0 7
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If the number of information bitsin format 2B carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one
zero bit shall be appended to format 2B.

5.3.3.1.5C Format 2C
The following information is transmitted by means of the DCI format 2C:
- Carrier indicator — 0 or 3 bits. The field is present according to the definitionsin [3].
- Resource alocation header (resource alocation type 0/ type 1) — 1 bit as defined in clause 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBS, thereis no resource allocation header and resource
alocation type 0 is assumed.

- Resource block assignment:

- For resource allocation type 0 as defined in clause 7.1.6.1 of [3]

- (N Re | P-‘ bits provide the resource alocation
- For resource allocation type 1 as defined in clause 7.1.6.2 of [3]

- ]_I 09, (P)-\ bits of thisfield are used as a header specific to this resource allocation type to indicate the
selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span

- (( N/ P-‘— [log,(P)]- 1) bits provide the resource allocation

where the value of P depends on the number of DL resource blocks asindicated in clause [7.1.6.1] of [3]
- TPC command for PUCCH — 2 bhits as defined in clause 5.1.2.1 of [3]
- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2.

- HARQ process number - 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
Patter nConfigNE-D C/tdm-Patter nConfig2 configured)

- Antenna port(s), scrambling identity and number of layers — 3 bits as specified in Table 5.3.3.1.5C-1 where nip is
the scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2], or 4 bits as specified in Table
5.3.3.1.5C-2 where ngcip is the scrambling identity for antenna ports 7, 8, 11 and 13 defined in clause 6.10.3.1 of
[2] when higher layer parameter dmrs-tableAlt isset to 1, or 1 bit as specified in Table 5.3.3.1.5C-6 where hscip
isthe scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2] when higher layer parameter
semiOpenLoop is configured.

- SRS request —[0-1] bit. Thisfield can only be present for TDD operation and if present is defined in clause 8.2 of
(3]

In addition, for transport block 1:

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 bits

In addition, for transport block 2:
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- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 bits

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when thisformat is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to O when this
format is carried by EPDCCH on a secondary cell, or when thisformat is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback.

- MUST interference presence, antenna port, and modulation (this field is only present when the UE is configured
for MUST operation) — 2 bits when higher layer parameter dmrs-tableAlt is not configured or is set to O, 4 bits
when higher layer parameter k-max is set to 1 and dmrs-tableAlt =1, or 6 bits when k-max is set to 3 and dnrs-
tableAlt =1. For the 2 and 6 bit fields, two bits are defined for each interfering antenna port in Table 5.3.3.1.5C-
3, where asingle interfering antenna port isin { 7,8} excluding the antenna port for transmission, and multiple
interfering antenna ports are in { 7,8,11,13} excluding the antenna ports for transmission. For the 6 bit field, the
two or four LSB are reserved in the case of two or one interfering antenna port, respectively. Each pair of the
used bitsin 6 bit field from MSB to LSB is associated with one interfering antenna port in increasing order of
port index. For the 4 bit field, two MSB are defined for interference presence and antenna port in Table
5.3.3.1.5C-4 where the single interfering antenna port is one of {7,8,11,13} excluding the antenna port for
transmission, and two L SB are defined for interference modulation in 5.3.3.1.5C-5. The interfering antenna
port(s) have the same scrambling identity and OCC length as indicated in the " Antenna port(s), scrambling
identity and number of layers' field.

- SRStiming offset — 3 bits as defined in [3]. Thisfield is present only when the DCI format is used for scheduling
PDSCH inaLAA SCell and the UE is configured with uplink transmission on the LAA SCell.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If both transport blocks are enabled; transport block 1 is mapped to codeword O; and transport block 2 is mapped to
codeword 1. When higher layer parameter semiOpenLoop is configured, antenna ports 7 and 8 are used for spatial
multiplexing.

In case one of the transport blocks is disabled; the transport block to codeword mapping is specified according to Table
5.3.3.1.5-2. For the single enabled codeword, Value=4, 5, 6 in Table 5.3.3.1.5C-1 or Value= 12, 13,14 in Table
5.3.3.1.5C-2 are only supported for retransmission of the corresponding transport block if that transport block has
previously been transmitted using two, three or four layers, respectively. When higher layer parameter semiOpenLoop is
configured, antenna ports 7 and 8 are used for transmit diversity.

If the number of information bitsin format 2C carried by PDCCH belongsto one of the sizesin Table 5.3.3.1.2-1, one
zero bit shall be appended to format 2C.

Table 5.3.3.1.5C-1: Antenna port(s), scrambling identity and number of layers indication

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled

Value Message Value Message

1 layer, port 7, nscip=0
1 layer, port 7, nscip=1
1 layer, port 8, nscip=0
1 layer, port 8, nscip=1

2 layers, ports 7-8

3 layers, ports 7-9

4 layers, ports 7-10

Reserved

2 layers, ports 7-8, nscip=0
2 layers, ports 7-8, nscip=1
3 layers, ports 7-9
4 layers, ports 7-10
5 layers, ports 7-11
6 layers, ports 7-12
7 layers, ports 7-13
8 layers, ports 7-14

N[O |WIN|F|O
~N|O|O|A~|WIN|F(O
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Table 5.3.3.1.5C-2: Antenna port(s), scrambling identity and number of layers indication

One Codeword: Two Codewords:
Codeword 0 enabled, Codeword 0 enabled,
Codeword 1 disabled Codeword 1 enabled
Value Message Value Message

0 1 layer, port 7, nscip=0 (OCC=2) 0 2 layer, port 7-8, nscip=0 (OCC=2)

1 1 layer, port 7, hscip=1 (OCC=2) 1 2 layer, port 7-8, nscip=1 (OCC=2)

2 1 layer, port 8, nscip=0 (OCC=2) 2 2 layer, port 7-8, nscip=0 (OCC=4)

3 1 layer, port 8, nscip=1 (OCC=2) 3 2 layer, port 7-8, nscip=1 (OCC=4)

4 1 layer, port 7, nscip=0 (OCC=4) 4 2 layer, port 11,13, nscip=0 (OCC=4)

5 1 layer, port 7, hscip=1 (OCC=4) 5 2 layer, port 11,13, nscip=1 (OCC=4)

6 1 layer, port 8, hscip=0 (OCC=4) 6 3 layer, port 7-9

7 1 layer, port 8, nscip=1 (OCC=4) 7 4 layer, port 7-10

8 1 layer, port 11, nscip=0 (OCC=4) 8 5 layer, port 7-11

9 1 layer, port 11, nscip=1 (OCC=4) 9 6 layer, port 7-12

10 1 layer, port 13, nscip=0 (OCC=4) 10 7 layers, ports 7-13

11 1 layer, port 13, nscip=1 (OCC=4) 11 8 layers, ports 7-14

12 2 layers, ports 7-8 12 3 layers, ports 7, 8,11, nscip=0
(occ=4)

13 3 layers, ports 7-9 13 4 layers, ports 7, 8,11,13, nscip=0
(Occ=4)

14 4 layers, ports 7-10 14 Reserved

15 Reserved 15 Reserved

Table 5.3.3.1.5C-3: Content of MUST interference presence and modulation for an antenna port

Bit field Message
00 No interference presence
01 Interference is present with QPSK
10 Interference is present with 16QAM
11 Interference is present with 64QAM or 256QAM

Table 5.3.3.1.5C-4: Content of MUST interference presence and antenna port

Bit field Message
00 No interference presence
01 First antenna port
10 Second antenna port
11 Third antenna port

Table 5.3.3.1.5C-5:

Content of MUST interference modulation

Bit field Message
00 QPSK
01 16QAM
10 64QAM
11 256QAM

Table 5.3.3.1.5C-6: Antenna port(s), scrambling identity and number of layers indication

One Codeword:Codeword 0 enabled, Codeword 1 disabled

Or
Two Codewords:Codeword 0 enabled, Codeword 1 enabled
Value Message
0 2 layer, port 7-8, nscip=0
1 2 layer, port 7-8, nscip=1
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5.3.3.1.5D Format 2D
The following information is transmitted by means of the DCI format 2D:
- Carrier indicator — 0 or 3 bits. The field is present according to the definitionsin [3].
- Resource allocation header (resource alocation type 0/ type 1) — 1 bit as defined in clause 7.1.6 of [3]

If downlink bandwidth is less than or equal to 10 PRBS, thereis no resource allocation header and resource
alocation type 0 is assumed.

- Resource block assignment:

- For resource allocation type 0 as defined in clause 7.1.6.1 of [3]

- (N Re | P-‘ bits provide the resource alocation
- For resource allocation type 1 as defined in clause 7.1.6.2 of [3]

- ]_I 09, (P)-\ bits of thisfield are used as a header specific to this resource allocation type to indicate the
selected resource blocks subset

- 1 bit indicates a shift of the resource allocation span

- (( N/ P-‘— [log,(P)]- 1) bits provide the resource allocation

where the value of P depends on the number of DL resource blocks asindicated in clause [7.1.6.1] of [3]
- TPC command for PUCCH — 2 bhits as defined in clause 5.1.2.1 of [3]
- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2.

- HARQ process number - 4 bitsif higher layer parameter dI-STTI-Length is configured for the cell, otherwise 3 bits
(for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter tdm-
Patter nConfig/tdm-PatternConfigNE-DC/tdm-PatternConfig2), 4 bits (for cases with TDD primary cell, or for
cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter tdm-PatternConfig/tdm-
Patter nConfigNE-D C/tdm-Patter nConfig2 configured)

- Antenna port(s), scrambling identity and number of layers — 3 bits as specified in Table 5.3.3.1.5C-1 (or Table
5.3.3.1.5D-1 for two codewords when higher layer parameter qcl-Operation is set to 'typeC’) where nscip isthe
scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2], or 4 bits as specified in Table
5.3.3.1.5C-2 (or Table 5.3.3.1.5D-2 for two codewords when higher layer parameter gcl-Operation is set to
'typeC’) where ngip is the scrambling identity for antenna ports 7, 8, 11 and 13 defined in clause 6.10.3.1 of [2]
when higher layer parameter dmrs-tableAlt is set to 1, or 1 bit as specified in Table 5.3.3.1.5C-6 where nscip is
the scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2] when higher layer parameter
semiOpenLoop is configured.

- SRS request —[0-1] hit. Thisfield can only be present for TDD operation and if present is defined in clause 8.2 of
(3]

In addition, for transport block 1:

- Modulation and coding scheme — 5 bitsif higher layer parameter altMCS-Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
- Redundancy version — 2 bits
In addition, for transport block 2:

- Modulation and coding scheme — 5 bitsiif higher layer parameter altMCS Table is not configured, 6 bits
otherwise, as defined in clause 7.1.7 of [3]

- New dataindicator — 1 bit
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- Redundancy version — 2 bits
- PDSCH RE Mapping and Quasi-Co-Location Indicator — 2 bits as defined in clauses 7.1.9 and 7.1.10 of [3]

- HARQ-ACK resource offset (thisfield is present when this format is carried by EPDCCH. Thisfield is not present
when this format is carried by PDCCH) — 2 bits as defined in clause 10.1 of [3]. The 2 bits are set to O when this
format is carried by EPDCCH on a secondary cell, or when thisformat is carried by EPDCCH on the primary
cell scheduling PDSCH on a secondary cell and the UE is configured with PUCCH format 3 for HARQ-ACK
feedback.

- MUST interference presence, antenna port, and modulation (this field is only present when the UE is configured
for MUST operation) — 2 bits when higher layer parameter dmrs-tableAlt is not configured or is set to O, 4 bits
when higher layer parameter k-max is set to 1 and dmrs-tableAlt =1, 6 bits when k-max is set to 3 and dnrs-
tableAlt =1. For the 2 and 6 bit fields, two bits are defined for each interfering antenna port in Table 5.3.3.1.5C-
3, where asingleinterfering antenna port isin { 7,8} excluding the antenna port for transmission, and multiple
interfering antenna portsarein {7,8,11,13} excluding the antenna ports for transmission. For the 6 bit field, the
two or four LSB are reserved in the case of two or one interfering antenna port, respectively. Each pair of the
used bitsin 6 bit field from MSB to LSB is associated with one interfering antenna port in increasing order of
port index. For the 4 bit field, two MSB are defined for interference presence and antenna port in Table
5.3.3.1.5C-4 where the single interfering antenna port is one of {7,8,11,13} excluding the antenna port for
transmission, and two L SB are defined for interference modulation in 5.3.3.1.5C-5. The interfering antenna
port(s) have the same scrambling identity and OCC length as indicated in the " Antenna port(s), scrambling
identity and number of layers' field.

- SRStiming offset — 3 bits as defined in [3]. Thisfield is present only when the DCI format is used for scheduling
PDSCH inaLAA SCell and the UE is configured with uplink transmission on the LAA SCell.

- Aperiodic zero-power CSI-RS resource indicator for PDSCH RE Mapping — 2 bits as defined in clauses 7.1.9 and
7.2.7 of [3]. Thisfield is present only when the UE is configured with csi-RS-ConfigZP-ApList.

If both transport blocks are enabled; transport block 1 is mapped to codeword O; and transport block 2 is mapped to
codeword 1. When higher layer parameter semiOpenLoop is configured, antenna ports 7 and 8 are used for spatial
multiplexing.

In case one of the transport blocks is disabled; the transport block to codeword mapping is specified according to Table
5.3.3.1.5-2. For the single enabled codeword, Value =4, 5, 6 in Table 5.3.3.1.5C-1 or Value =12, 13,14 in Table
5.3.3.1.5C-2 are only supported for retransmission of the corresponding transport block if that transport block has
previously been transmitted using two, three or four layers, respectively. When higher layer parameter semiOpenLoop is
configured, antenna ports 7 and 8 are used for transmit diversity.

If the number of information bitsin format 2D carried by PDCCH belongs to one of the sizesin Table 5.3.3.1.2-1, one
zero bit shall be appended to format 2D.
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Two Codewords
Value Message
0 2 layers, ports 7-8, nscip=0
1 2 layers, ports 7-8, nscip=1
2 3 layers, ports 7,9,10
3 4 layers, ports 7-10
4 5 layers, ports 7,8,9,10,12
5 6 layers, ports 7,8,11,9,10,12
6 7 layers, ports 7,8,11,9,10,12,14
7 8 layers, ports 7,8,11,13,9,10,12,14

Table 5.3.3.1.5D-2: Antenna port(s), scrambling identity and number of layers indication

Two Codewords

Value Message
0 2 layer, port 7-8, Nscip=0 (OCC=2)
1 2 layer, port 7-8, Nnscip=1 (OCC=2)
2 2 layer, port 7-8, Ngcip=0 (OCC=4)
3 2 layer, port 7-8, Nscip=1 (OCC=4)
4 2 layer, port 11,13, ngcip=0 (OCC=4)
5 2 layer, port 11,13, ngcip=1 (OCC=4)
6 3 layers, ports 7,9,10
7 4 layers, ports 7-10
8 5 layers, ports 7,8,9,10,12
9 6 layers, ports 7,8,11,9,10,12
10 7 layers, ports 7,8,11,9,10,12,14
11 8 layers, ports 7,8,11,13,9,10,12,14
12 Reserved
13 Reserved
14 Reserved
15 Reserved

5.3.3.1.6 Format 3

DCI format 3 isused for the transmission of TPC commands for PUCCH, SPUCCH corresponding to semi-persistently
scheduled PDSCH with slot/subslot duration, semi-persistently scheduled PUSCH with slot/subslot duration, PUSCH

with subframe duration with 2-bit power adjustments, and additional SRS symbols.

The following information is transmitted by means of the DCI format 3:
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- TPC command number 1, TPC command number 2,..., TPC command number N

L
where N = L%J , and where Liomat o 1S €qual to the payload size of format O before CRC attachment when

format O is mapped onto the common search space, including any padding bits appended to format 0. The
parameter tpc-1ndex or tpc-Index-PUCCH-SCell-r13 or tpc-IndexSRS-Add provided by higher layers determines
the index to the TPC command for a given UE.

L L
If { for;alo J < forzmam , abit of value zero shall be appended to format 3.

For BL/CE UE, Liorma 0 @and format O are replaced by Lsorma 6-0a @nd format 6-0A, respectively, in the description above.

5.3.3.1.7 Format 3A

DCI format 3A is used for the transmission of TPC commands for PUCCH, SPUCCH corresponding to semi-
persistently scheduled PDSCH with slot/subslot duration, semi-persistently scheduled PUSCH with slot/subslot
duration, PUSCH with subframe duration with single bit power adjustments, and additional SRS symbols.

The following information is transmitted by means of the DCI format 3A:
- TPC command number 1, TPC command number 2,..., TPC command number M

where M = Ligrmato, and where Liormat o 1S €qual to the payload size of format O before CRC attachment when format

0 is mapped onto the common search space, including any padding bits appended to format 0. The parameter tpc-Index
or tpc-1ndex-PUCCH-SCell-r13 or tpe-1ndexSRS-Add provided by higher layers determines the index to the TPC
command for agiven UE.

For BL/CE UE, Liorma 0 @nd format O are replaced by Lsorma 6-0a @nd format 6-0A, respectively, in the description above.

5.3.3.1.7A Format 3B

DCI format 3B is used for the transmission of a group of TPC commands for SRS transmissions by one or more UEs.
Along with a TPC command, a SRS request may also be transmitted.

The following information is transmitted by means of the DCI format 3B:
- block number 1, block humber 2, ..., block humber B

where the starting position of ablock is determined by the parameter startingBitOfFormat3B or
startingBitOfFormat3B-SRS-Add provided by higher layers for the UE configured with the block.

If a UE has more than 5 TDD SCells configured without PUCCH and without PUSCH, one block is configured for the
UE by higher layers, with the following fields defined for the block:

- SRSrequest —0 or 2 bits. Thisfield is present, and if present interpreted, according to the definition in Clause
8.2 of [3].

- TPC command number 1, TPC command number 2, ..., TPC command number n

The n TPC command fields correspond to a set of n TDD SCells without PUCCH and without PUSCH, with the
set indicated by the SRS request field or determined by higher layersif thereis no SRS request field present. A
TPC command field has 1 bit if the parameter fieldTypeFormat3B or fieldTypeFormat3B-SRS-Add provided by
higher layershasavaue of 1 or 3, and 2 bitsif the parameter fieldTypeFormat3B or fieldTypeFormat3B-SRS-
Add hasavalue of 2 or 4.

If aUE has up to 5 TDD SCells configured without PUCCH and without PUSCH, one or more blocks each
corresponding to an SCell are configured by higher layers, with the following fields defined for each block:

- SRS request - 0, 1, or 2 bits, where the number of bitsis determined in Clause 8.2 of [3].
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- TPC command - 1 or 2 bits, where the number of bitsis 1 if the parameter fieldTypeFormat3B or
fieldTypeFormat3B-SRS Add provided by higher layers has avalue of 1 or 3, and 2 if the parameter
fieldTypeFormat3B or fieldTypeFormat3B-SRS-Add has avalue of 2 or 4.

The size of format 3B isequal t0 Ligmat 0. @nd where Liomat o 1S €qual to the payload size of format O before CRC
attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0.
5.3.3.1.8 Format 4

DCI format 4 is used for the scheduling of PUSCH in one UL cell with multi-antenna port transmission mode,

The following information is transmitted by means of the DCI format 4:

- Carrier indicator — 0 or 3 bits. Thefield is present according to the definitionsin [3].

uL
- Resource block assignment - max[ NOQZ(N%(N% +1)/2)", {Iogz[[(NRB / P+1—Dﬂ J bits, where P is the
4

UL RBG size asdefined in clause 8.1.2 of [3]

- For resource allocation type O:

- The O_Iogz(NFL{,'g (NS +1)/2)-‘ j L SBs provide the resource allocation in the UL subframe as defined in
clause 8.1.1 of [3]

- For resource alocation type 1:

NS /P41 | N o
- The|log, 4 L SBs provide the resource alocation in the UL subframe as defined in

clause 8.1.2 of [3]
- TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]
- Cyclic shift for DM RS and OCC index and IFDMA configuration — 3 bits as defined in clause 5.5.2.1.1 of [2]

- UL index — 2 bitsas defined in clauses 5.1.1.1, 7.2.1, and 8 of [3] (thisfield is present only for TDD operation
with uplink-downlink configuration O, or TDD operation with uplink-downlink configuration 6 and special
subframe configuration 10 when the higher layer parameter symPUSCH-UpPts or shortProcessingTimeis
configured for the cell)

- Downlink Assignment Index (DAI) — 2 bits as defined in clause 7.3 of [3] (thisfield is present only for the
following cases: 1) TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or
FDD operation; or 2) EN-DC/NE-DC with FDD primary cell and higher layer parameter tdnm-

Patter nConfig/tdm-Patter nConfigNE-DC/tdm-Patter nConfig2 configured)

- CSlrequest—1, 2, 3,4 or 5 hitsas defined in clause 7.2.1 of [3].

If UEs are not configured with CSI-RS-ConfigNZPAperiodic or if UEs are configured with CSI-RS-
ConfigNZPA periodic and numberActivatedAperiodicCSI-RS-Resources=1 for each CS| process,

the 2-bit field applies to UEs configured with no more than five DL cells and to
- UEsthat are configured with more than one DL cell;
- UEsthat are configured by higher layers with more than one CSI process;

- UEsthat are configured with two CSl measurement sets by higher layers with the parameter csi-
MeasSubframeSet;

the 3-bit field appliesto UEs that are configured with more than five DL cells;
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otherwise the 1-bit field applies

If UEs are configured with CSI-RS-ConfigNZPA periodic and numberA ctivatedAperiodicCSI-RS-Resources>1
for at least one CSI process,

the 4-bit field applies to UEs configured with no more than five DL cells and to
- UEsthat are configured with more than one DL cell;
- UEsthat are configured by higher layers with more than one CSl process;

- UEsthat are configured with two CSl measurement sets by higher layers with the parameter csi-
MeasSubframeSet;

the 5-bit field appliesto UEs that are configured with more than five DL cells;
otherwise the 3-bit field applies.

- SRSrequest — 2 hitsas defined in clause 8.2 of [3]

- Resource alocation type — 1 hit as defined in clause 8.1 of [3]

- Cyclic Shift Field mapping table for DMRS — 1 bit as defined in clause 5.5.2.1.1 of [2]. The 1-bit field appliesto
UEs that are configured with higher layer parameter UL-DMRS-IFDMA.

- HARQ process number — 4 bitsif higher layer parameter ul-STTI-Length is configured for the cell, otherwise 3
bits (this field is present when higher layer parameter shortProcessingTime is configured for the cell)

- Redundancy version — 2 hits (this field is present when higher layer parameter shortProcessingTimeis
configured for the cell)

In addition, for transport block 1:
- Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3]
- New dataindicator — 1 bit

In addition, for transport block 2:
- Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3]
- New dataindicator — 1 bit

Precoding information and number of layers: number of bits as specified in Table 5.3.3.1.8-1. Bit field as shown in
Table5.3.3.1.8-2 and Table 5.3.3.1.8- 3. Note that TPMI for 2 antenna ports indicates which codebook index isto be
used in Table 5.3.3A.2-1 of [2], and TPMI for 4 antenna ports indicates which codebook index isto be used in Table
5.3.3A.2-2, Table 5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2]. If both transport blocks are enabled,
transport block 1 is mapped to codeword 0; and transport block 2 is mapped to codeword 1. In case one of the transport
blocksis disabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5-2. For asingle
enabled codeword, indices 24 to 39 in Table 5.3.3.1.8-3 are only supported for retransmission of the corresponding
transport block if that transport block has previously been transmitted using two layers.

Table 5.3.3.1.8-1: Number of bits for precoding information

Number of antenna ports at UE Number of bits for precoding information
2 3
4 6
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Table 5.3.3.1.8-2: Content of precoding information field for 2 antenna ports

One codeword: Two codewords:
Codeword 0 enabled Codeword 0 enabled
Codeword 1 disabled Codeword 1 enabled
Bit field mapped to index Message Bit field mapped to index Message

0 1 layer: TPMI=0 0 2 layers: TPMI=0
1 1 layer: TPMI=1 1-7 reserved
2 1 layer: TPMI=2
5 1 layer: TPMI=5

6-7 reserved

Table 5.3.3.1.8-3: Content of precoding information field for 4 antenna ports

One codeword: Two codewords:
Codeword 0 enabled Codeword 0 enabled
Codeword 1 disabled Codeword 1 enabled
Bit field mapped to index Message Bit field mapped to index Message
0 1 layer: TPMI=0 0 2 layers: TPMI=0
1 1 layer: TPMI=1 1 2 layers: TPMI=1
23 1 layer: TPMI=23 15 2 layers: TPMI=15
24 2 layers: TPMI=0 16 3 layers: TPMI=0
25 2 layers: TPMI=1 17 3 layers: TPMI=1
39 2 layers: TPMI=15 27 3 layers: TPMI=11
40-63 reserved 28 4 layers: TPMI=0
29 -63 Reserved

If the number of information bitsin format 4 is equal to the payload size for DCI format 1, 2, 2A, 2B, 2C or 2D
associated with the configured DL transmission mode in the same serving cell, one zero bit shall be appended to format
4.

5.3.3.1.8A Format 4A

DCI format 4 is used for the scheduling of PUSCH ina LAA SCell with multi-antenna port transmission mode, or
activating/releasing AUL transmission for a UE with multi-antenna port transmission mode, or indicating AUL-DFI to a
UE that is activated with AUL transmission with multi-antenna port transmission mode.

The following information is transmitted by means of the DCI format 4A:
- Carrier indicator — 0 or 3 bits. Thefield is present according to the definitionsin [3].
If the format 4A DCI is scrambled by C-RNTI

- PUSCH trigger A — 1 hit, where value 0 indicates non-triggered scheduling and value 1 indicates triggered
scheduling as defined in clause 8.0 of [3];

Else

- Flagfor AUL differentiation — 1 bit, where value 0 indicates activating/releasing AUL transmission and value 1
indicates AUL-DFI.

If the format 4A is used for the scheduling of PUSCH in a LAA SCell or activating/releasing AUL transmission for a
UE, dl the remaining fields are set as follows:

- Timing offset — 4 hits as defined in clause 8.0 of [3].
- When the PUSCH trigger A issetto 0,
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- Thefield indicates the absolute timing offset for the PUSCH transmission.
- Otherwise,

- Thefirst two bits of the field indicate the timing offset, relative to the UL offset | as defined in clause 13A
of [3], for the PUSCH transmission.

- Thelast two bits of the field indicate the time window within which the scheduling of PUSCH via
triggered scheduling is valid.

Resource block assignment — 5 or 6 bits provide the resource allocation in the UL subframe as defined in clause
8.1.4of [3].

HARQ process number — 4 bits.

Redundancy version — 2 bits as defined in clause 8.6.1 of [3] which is common for both transport blocks.
TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]

Cyclic shift for DM RS and OCC index — 3 bits as defined in clause 5.5.2.1.1 of [2]

CSl request — 1, 2 or 3 bitsas defined in clause 7.2.1 of [3]. The 2-hit field applies to UEs configured with no
more than five DL cells and to

- UEsthat are configured with more than one DL cell;
- UEsthat are configured by higher layers with more than one CSl process;

- UEsthat are configured with two CSlI measurement sets by higher layers with the parameter csi-
MeasSubframeSet;

the 3-hit field appliesto UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies.
SRS request — 2 bits as defined in clause 8.2 of [3].

Partial PUSCH Mode — 2 bits as specified in Table 5.3.3.1.1A-3. Thisfield is only present when at least one of
laa-PUSCH-Model, laa-PUSCH-Mode2, and laa-PUSCH-Mode3 is configured. The UE is not expected to be
indicated with a partial PUSCH mode that is not configured by RRC.

PUSCH starting position — 2 hits

- asgpecified in Table 5.3.3.1.1A-2 if the 'Partial PUSCH Mode ' field indicates Partial PUSCH Mode 2;
- asspecified in Table 5.3.3.1.1A-1 otherwise.

PUSCH ending symbol — 1 bit, where

- if the'Partial PUSCH Mode' field indicates Partial PUSCH Mode 3, value 0 indicates symbol 6 of the
subframe, and value 1 indicates symbol 3 of the subframe.

- otherwise value 0 indicates the last symbol of the subframe and value 1 indicates the second to last symbol of
the subframe.

Channel Accesstype— 1 bit asdefined in clause 4.2 of [8].
Channel Access Priority Class— 2 hits asdefined in clause 4.2 of [8].

In addition, for transport block 1:

Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3].

New data indicator — 1 bit.

In addition, for transport block 2:

Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3].
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- New dataindicator — 1 bit.

Precoding information and number of layers. number of bits as specified in Table 5.3.3.1.8-1. Bit field as shown in
Table5.3.3.1.8-2 and Table 5.3.3.1.8- 3. Note that TPMI for 2 antenna ports indicates which codebook index isto be
used in Table 5.3.3A.2-1 of [2], and TPMI for 4 antenna ports indicates which codebook index isto be used in Table
5.3.3A.2-2, Table 5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2]. If both transport blocks are enabled,
transport block 1 is mapped to codeword 0; and transport block 2 is mapped to codeword 1. In case one of the transport
blocks is disabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5-2. For asingle
enabled codeword, indices 24 to 39 in Table 5.3.3.1.8-3 are only supported for retransmission of the corresponding
transport block if that transport block has previously been transmitted using two layers.

If the format 4A is used for indicating AUL-DFI to a UE that is activated with AUL transmission, all the remaining
fields are set as follows:

- HARQ-ACK bitmap — 32 bits, where the order of the bitmap to HARQ process index mapping is such that
HARQ processindices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the
bitmap, value 1 indicates ACK, and value 0 indicates NACK.

- TPC command — 2 bits as defined in clause 5.1.1.1 of [3].

- Precoding information: number of bits as specified in Table 5.3.3.1.8-1. Bit field as shown in Table 5.3.3.1.8-2
and Table 5.3.3.1.8- 3. Note that TPMI for 2 antenna ports indicates which codebook index isto be used in Table
5.3.3A.2-1 of [2], and TPMI for 4 antenna ports indicates which codebook index isto be used in Table 5.3.3A.2-
2, Table 5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2]. If both transport blocks are enabled, transport
block 1 is mapped to codeword 0; and transport block 2 is mapped to codeword 1. In case one of the transport
blocks is disabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5-2. For a
single enabled codeword, indices 24 to 39 in Table 5.3.3.1.8-3 are only supported for retransmission of the
corresponding transport block if that transport block has previously been transmitted using two layers.

- All theremaining bitsin format 4A are set to zero.

If the number of information bitsin format 4A is equal to the payload size for DCI format 1, 2, 2A, 2B, 2C or 2D
associated with the configured DL transmission mode in the same serving cell, one zero bit shall be appended to format
4A.

5.3.3.1.8B Format 4B

DCI format 4B is used for the scheduling of PUSCH with multi-antenna port transmission mode in each of multiple
subframesinaLAA SCell.

The following information is transmitted by means of the DCI format 4B:
- Carrier indicator — 0 or 3 bits. Thefield is present according to the definitionsin [3].

- PUSCH trigger A — 1 hit, where value 0 indicates non-triggered scheduling and value 1 indicates triggered
scheduling as defined in clause 8.0 of [3].

- Timing offset — 4 hits as defined in clause 8.0 of [3].
- When the PUSCH trigger A issetto 0,
- Thefield indicates the absolute timing offset for the PUSCH transmission.
- Otherwise,

- Thefirst two bits of the field indicate the timing offset, relative to the UL offset | as defined in clause 13A
of [3], for the PUSCH transmission.

- Thelast two bits of the field indicate the time window within which the scheduling of PUSCH via
triggered scheduling is valid.

- Number of scheduled subframes— 1 or 2 bits. The 1-bit field applies when maxNumber OfSchedSubframes-
Format4B-r14 is configured by higher layers to two, otherwise the 2-bit field applies.
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Resource block assignment — 5 or 6 bits provide the resource allocation in the UL subframe as defined in clause
8.1.4of [3].

HARQ process number — 4 bits. The 4-bit applies to the first scheduled subframe, and the HARQ process
numbers for other scheduled subframes are defined in clause 8.0 of [3].

Redundancy version — maxNumber Of SchedSubframes-Format4B-r14 bits. Each scheduled PUSCH corresponds
to 1 bit as defined in clause 8.6.1 of [3]. Redundancy version is common for both transport blocks.

TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3].
Cyclic shift for DM RS and OCC index — 3 bits as defined in clause 5.5.2.1.1 of [2].

CSl request — 1, 2 or 3 bits as defined in clause 7.2.1 of [3]. The 2-bit field applies to UEs configured with no
more than five DL cellsand to

- UEsthat are configured with more than one DL cell;
- UEsthat are configured by higher layers with more than one CSI process;

- UEsthat are configured with two CSl measurement sets by higher layers with the parameter csi-
MeasSubframeSet;

the 3-bit field appliesto UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies.
SRS request — 2 bits as defined in clause 8.2 of [3].

Partial PUSCH Mode 1 — 1 bit only present if laa-PUSCH-Model is configured by higher layer, and applicable
to each of the scheduled subframe(s), except for the first scheduled subframe in case the 'Partial PUSCH Mode 2'
field isvalue 1 and the last scheduled subframe in case the 'Partial PUSCH Mode 3' field is value 1, where

- value 0 indicates the starting position of the PUSCH is determined following Partial PUSCH Mode 0 as
defined in Table 5.3.3.1.1A-3;

- value 1l indicates the starting position of the PUSCH of the first transmitted subframe is determined following
Partial PUSCH Mode 1 as defined in Table 5.3.3.1.1A-3.

Partial PUSCH Mode 2 — 1 hit. Thisfield isonly present if laa-PUSCH-Mode2 is configured by higher layer,
and applicable to only the first scheduled subframe.

Partial PUSCH Mode 3 — 1 bit. Thisfield is only present if laa-PUSCH-Mode3 is configured by higher layer,
and applicable to only the last scheduled subframe.

PUSCH starting position — 2 bits

- asgpecifiedin Table 5.3.3.1.1A-2 applicable to only the first scheduled subframe, if the '‘Partial PUSCH
Mode 2' field isvalue 1;

- asgpecified in Table 5.3.3.1.1A-1 applicable to only the first scheduled subframe otherwise.
PUSCH ending symbol — 1 bit, where

- if the'Partial PUSCH Mode 3' isvaue 1, value 0 indicates symbol 6 of the last scheduled subframe, and
value 1 indicates symbol 3 of the last scheduled subframe;

- otherwise value 0 indicates the last symbol of the last scheduled subframe and value 1 indicates the second to
last symbol of the last scheduled subframe.

Channel Accesstype—1 hit as defined in clause 4.2 of [8].

Channel Access Priority Class— 2 bits as defined in clause 4.2 of [8].

In addition, for transport block 1:

Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3].
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- New dataindicator — maxNumber Of SchedSubframes-Format4B-r 14 bits. Each scheduled PUSCH corresponds to
1 hit.
In addition, for transport block 2:
- Modulation and coding scheme and redundancy version — 5 bits as defined in clause 8.6 of [3].

- New dataindicator — maxNumber Of SchedSubframes-Format4B-r14 bits. Each scheduled PUSCH corresponds to
1 bit.

Precoding information and number of layers. number of bits as specified in Table 5.3.3.1.8-1. Bit field as shown in
Table5.3.3.1.8-2 and Table 5.3.3.1.8- 3. Note that TPMI for 2 antenna ports indicates which codebook index isto be
used in Table 5.3.3A.2-1 of [2], and TPMI for 4 antenna ports indicates which codebook index isto be used in Table
5.3.3A.2-2, Table 5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2]. If both transport blocks are enabled,
transport block 1 is mapped to codeword 0; and transport block 2 is mapped to codeword 1. In case one of the transport
blocks is disabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5-2. For asingle
enabled codeword, indices 24 to 39 in Table 5.3.3.1.8-3 are only supported for retransmission of the corresponding
transport block if that transport block has previously been transmitted using two layers.

If the number of information bitsin format 4B is equal to the payload size for DCI format 1, 2, 2A, 2B, 2C or 2D
associated with the configured DL transmission mode in the same serving cell, one zero bit shall be appended to format
4B.

5.3.3.1.9 Format 5

DCI format 5 is used for the scheduling of PSCCH, and also contains several SCI format O fields used for the
scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5:
- Resource for PSCCH — 6 hits as defined in clause 14.2.1 of [3]
-TPC command for PSCCH and PSSCH — 1 bit as defined in clauses 14.2.1 and 14.1.1 of [3]
- SCI format O fields according to 5.4.3.1.1:
- Frequency hopping flag
- Resource block assignment and hopping resource allocation
- Time resource pattern

If the number of information bitsin format 5 mapped onto a given search space is less than the payload size of format 0
for scheduling the same serving cell, zeros shall be appended to format 5 until the payload size equals that of format 0
including any padding bits appended to format O.

5.3.3.1.9A Format 5A

DCI format 5A is used for the scheduling of PSCCH, and also contains several SCI format 1 fields used for the
scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5A:

- Carrier indicator —3 hits. Thisfield is present according to the definitionsin [3].

- Lowest index of the subchannel allocation to the initial transmission - ﬂogz(Nchnmna )-‘ bits as defined in
clause 14.1.1.4C of [3].

- SCI format 1 fields according to 5.4.3.1.2:
- Freguency resource location of initia transmission and retransmission.

- Time gap between initial transmission and retransmission.
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- SL index — 2 bitsas defined in clause 14.2.1 of [3] (thisfield is present only for cases with TDD operation with
uplink-downlink configuration 0-6).

When the format 5A CRC is scrambled with SL-SPS-V-RNTI, the following fields are present:
- SL SPS configuration index — 3 bits as defined in clause 14.2.1 of [3].
- Activation/release indication — 1 bit, where value O indicates release and value 1 indicates activation.

If the number of information bitsin format 5A mapped onto a given search space is less than the payload size of format
0 mapped onto the same search space, zeros shall be appended to format 5A until the payload size equals that of format
0 including any padding bits appended to format 0.

If the format 5A CRC is scrambled by SL-V-RNTI and if the number of information bits in format 5A mapped onto a
given search space is less than the payload size of format 5A with CRC scrambled by SL-SPS-V-RNTI mapped onto
the same search space and format 0O is not defined on the same search space, zeros shall be appended to format 5A until
the payload size equal s that of format 5A with CRC scrambled by SL-SPS-V-RNTI.

5.3.3.1.10 Format 6-0A

DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and
operation on preconfigured UL resources.

The following information is transmitted by means of the DCI format 6-0A:

- Flag format 6-0A/format 6-1A differentiation — 1 bit, where value 0 indicates format 6-0A and value 1 indicates
format 6-1A

- Freguency hopping flag — 1 bit, where value O indicates frequency hopping is not enabled and value 1 indicates
frequency hopping is enabled as defined in clause 5.3.4 of [2]. Thefield is not present if ce-PUSCH-Multi TB-
Config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].

- Number of resource units— 2 bits, where value '00" indicates the format 6-0A DCI uses PRB resource allocation,
otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in clause 8.1.6 of [3]. Thisfield is
present when ce-PUSCH-SUbPRB-Config is configured by higher layers and the DCI is mapped onto the UE-
specific search space given by C-RNTI as defined in [3], or when the DCI is mapped onto the UE-specific search
space given by PUR-RNTI as defined in [3] and the UE is not configured with higher layer parameter numRUs =
'00'.

Resource block assignment —

- |If the format 6-0A DCI uses sub-PRB resource allocation:

UL
- {Iog{ NgB ﬂ +6 bits for PUSCH as defined in [3]

UL
- {Iog{ NEB ﬂ MSB bits provide the narrowband index as defined in clause 5.2.4 of [2]

- 6 bits provide the resource all ocation within the indicated narrowband using UL resource allocation
type 5 as defined in clause 8.1.6 of [3]

- Elseif flexible starting PRB for PUSCH resource alocation is enabled by higher layers with Ng,'g equal to

NRs , [log, (6NgE)] bits for FDD PUSCH and [log, (SNYE)| bits for TDD PUSCH provide the resource
alocation using UL resource allocation type 0 as defined in clause 8.1.1 of [3]

UL
- Otherwise, {Iog{ NgB ﬂ +5 bits for PUSCH as defined in [3]:

- If the 5 LSB bitsindicate a value not larger than 20
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UL
- {IOQ{N—EBH MSB bits provide the narrowband index as defined in clause 5.2.4 of [2]

- 5bits provide the resource alocation using UL resource allocation type 0 within the indicated
narrowband

- Otherwise,

UL
- {IOQ{N—EBH +5 bits provide the resource allocation using UL resource allocation type 4 as defined

in clause 8.1.5 of| 3]

If format 6-0A CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones, the remaining fields
are set asfollows:

ACK or Fallback indicator — 1 bit, where value 0 indicates ACK and value 1 indicates fallback as defined in
clause 9.1.5.3 of [3]

PUSCH repetition adjustment — 2 bits, thisfield refersto indicesnl, n2, ..., n4 in Table 8-2b of [3]

Timing advance adjustment — 6 bits as defined in clause 4.2.3 of [3]. The field is only present if ACK or
Fallback indicator is set to O.

All the remaining bitsin format 6-0A are set to zero

Otherwise

Modulation and coding scheme — 3 or 4 bits as defined in clause 8.6 of [3] . The 3-bit field applies when the
format 6-0A DCI uses sub-PRB resource alocation, otherwise the 4-bit field applies.

Repetition number — 2 or 3 bits as defined in clause 8.0 of [3]. The 3-bit field applies when ce-pdsch-
puschEnhancement-config is configured by higher layers and the DCI is mapped onto the UE-specific search
space given by the C-RNTI as defined in [3], otherwise the 2-bit field applies.

HARQ process number — 3 bits. The field is not present if ce-PUSCH-MultiTB-Config is enabled and the DCI is
mapped onto the UE-specific search space given by C-RNTI as defined in [3].

New dataindicator — 1 bit. The field is not present if ce-PUSCH-MultiTB-Config is enabled and the DCI is
mapped onto the UE-specific search space given by C-RNTI as defined in [3].

Redundancy version — 2 bits. Thefield is not present if ce-PUSCH-MultiTB-Config is enabled and the DCI is
mapped onto the UE-specific search space given by C-RNTI as defined in [3].

TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]

UL index — 2 hitsas defined in clauses 5.1.1.1, 7.2.1, and 8 of [3] (thisfield is present only for TDD operation
with uplink-downlink configuration 0)

Downlink Assignment Index (DAI) — 2 bits as defined in clause 7.3 of [3] (Thisfield is present only for cases
with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation.
Thisfield is reserved when the configured maximum repetition number islarger than 1 for MPDCCH, or when
the higher layer parameter csi-NumRepetitionCE-r13 indicates more than one subframe)

CSl request — 1 bit asdefined in clause 7.2.1 of [3]. Thisfield isreserved if the format 6-0A DCI uses sub-PRB
resource allocation.

SRS request —1 hit. Theinterpretation of thisfield is provided in clause 8.2 of [3]
DCI subframe repetition number — 2 bits as defined in clause 9.1.5 of [3]

Modulation order override — 1 bit as defined in clause 8.6.1 of [3]. Thisfield isonly present when ce-pdsch-
puschEnhancement-config is configured by higher layers and the DCI is mapped onto the UE-specific search
space given by the C-RNTI as defined in [3]
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- Scheduling TBsfor Unicast — 12 bits. Thisfield isonly present if ce-PUSCH-MultiTB-Config is enabled and the
DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. Thisfield schedules one
TB if the CRC of the DCI is scrambled by SPS C-RNTI.

- If one TB isscheduled

5 bits set to zero

HARQ process number — 3 bits
New data indicator — 1 bit
Redundancy version — 2 bits

Freguency hopping flag — 1 bit, where value O indicates frequency hopping is not enabled and value 1
indicates frequency hopping is enabled as defined in clause 5.3.4 of [2]. If frequency hopping is not
enabled by higher layers, thisfield is set to O.

- If two TBsare scheduled

2 bits set to zero

HARQ index with offset — 6 bits provide the HARQ index + offset, with an offset of +8 and HARQ index
asdefined in 8.0 of [3]

New data indicators — 2 hits, one for each scheduled TB in increasing order of HARQ process 1D
Redundancy version for TB 1 — 1 hit

Redundancy version for TB 2 — 1 bit. If Repetition number is > 1 and frequency hopping is enabled by
higher layers then this bit is a Frequency hopping flag for the TBs, and TB2 uses the redundancy version
for TB1.

- |If four TBsare scheduled

1 bit set to zero

HARQ index with offset — 7 hits provide the HARQ index + offset, with an offset of +36 and HARQ
index as defined in 8.0 of [3]

New data indicators — 4 hits, one for each scheduled TB in increasing order of HARQ process 1D

- If six TBs are scheduled

HARQ index with offset — 6 bits provide the HARQ index + offset, with an offset of +27 and HARQ
index as defined in 8.0 of [3]

New data indicators — 6 bits, one for each scheduled TB in increasing order of HARQ process ID

- If eight TBs are scheduled

3 bits set to one
New data indicators — 8 bits, one for each scheduled TB in increasing order of HARQ process ID

Redundancy version for all TBs— 1 bit. If Repetition number is> 1 and frequency hopping is enabled by
higher layers then this bit is a Frequency hopping flag for the TBs, and the redundancy version for all TBs
starts at 0.

- Resource reservation — 1 bit as defined in clause 8.0 of [3]. Thisfield isonly present if UL resource reservation
is enabled for the UE as specified in [6] and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefinedin [3].

If ce-PUSCH-MultiTB-Config is not enabled and the Resource block assignment in format 6-0A is set to all ones, or ce-
PUSCH-MultiTB-Config is enabled and mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and the 6 M SB bits of
the Scheduling TBsfor Unicast Field are set to '110111', format 6-0A is used for the indication of ACK feedback. 8 bits
including the 6 LSB bits of the Scheduling TBs for Unicast Field and 2 MSB bits of Repetition number are used to
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indicate HARQ-ACK by bitmap, where the order of the bitmap to HARQ process index mapping is such that HARQ
process indices are mapped in ascending order from MSB to L SB of the bitmap. For each bit of the bitmap, value 1
indicates ACK, and value O is reserved. And all the remaining bits except Flag format 6-0A/format 6-1A differentiation
and DCI subframe repetition number are set to zero.

If the number of information bitsin format 6-0A mapped onto a given search space is less than the payload size of
format 6-1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits
appended to format 6-1A), zeros shall be appended to format 6-0A until the payload size equals that of format 6-1A.

5.3.8.1.11 Format 6-0B

DCI format 6-0B is used for the scheduling of PUSCH in one UL cell, for the indication of ACK feedback, and
operation on preconfigured UL resources.

The following information is transmitted by means of the DCI format 6-0B:

- Flag for format 6-0B/format 6-1B differentiation — 1 bit, where value O indicates format 6-0B and value 1
indicates format 6-1B

- Flag for sub-PRB resource alocation — 1 bit, where value 1 indicates the format 6-0B DCI uses sub-PRB
resource allocation and value O indicates the format 6-0B DCI does not use sub-PRB resource allocation. This
field is present when ce-PUSCH-SUbPRB-Config is configured by higher layers and the DCI is mapped onto the
UE-specific search space given by C-RNTI as defined in [3], or when the DCI is mapped onto the UE-specific
search space given by PUR-RNTI as defined in [3] and the UE is configured with higher layer parameter
subPRB-Allocation = 'true’.

- Modulation and coding scheme — 4 bits as defined in clause 8.6 of [3]. Thefield is only present if format 6-0B
CRC is scrambled by PUR-RNTI and for not sub-PRB resource allocation.

- Resource block assignment — The field is not present if format 6-0B CRC is scrambled by PUR-RNTI and
Modulation and coding scheme is set to al ones for not sub-PRB resource allocation.

- If theflag for sub-PRB resource alocation is set to 1.

UL
- {Iogz{N—gBH +4 bits for PUSCH as defined in [3]

uL
- {'Og{ NgB

- 4 bits provide the resource allocation within the indicated narrowband using UL resource allocation
type 5 asdefined in clause 8.1.6 of [3]

MSB bits provide the narrowband index as defined in clause 5.2.4 of [2]

UL
- Otherwise, {Iog{ NEB H +3 bits for PUSCH as defined in [3]:

UL
- {Iog{ NEB ﬂ MSB bits provide the narrowband index as defined in clause 5.2.4 of [2]

- 3 bits provide the resource alocation within the indicated narrowband as specified in clause 8.1.3 of [3]

If format 6-0B CRC is scrambled by PUR-RNTI and Resource block assignment is set to all ones for sub-PRB resource
alocation or Modulation and coding scheme is set to all ones for not sub-PRB resource alocation, the remaining fields
are set asfollows:

- ACK or Fallback indicator — 1 bit, where value O indicates ACK and value 1 indicates fallback as defined in
clause 9.1.5.3 of [3]

- PUSCH repetition adjustment — 3 bits, thisfield refersto indicesnl, n2, ..., n8in Table 8-2c of [3]
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Timing advance adjustment — 6 bits as defined in clause 4.2.3 of [3]. Thefield isonly present if ACK or
Fallback indicator is set to O.

All the remaining bitsin format 6-OB are set to zero

Otherwise

Modulation and coding scheme — 3 or 4 bits as defined in clause 8.6 of [3]. The 3-bit field applies when the flag
for sub-PRB resource alocation is present and set to 1, otherwise the 4-bit field applies. The field is not present
if ceePUSCH-MultiTB-Config is enabled and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefined in [3], or if format 6-0B CRC is scrambled by PUR-RNTI and for not sub-PRB resource
alocation.

Number of resource units— 1 bit as defined in clause 8.1.6 of [3]. Thisfield is present when the flag for sub-PRB
resource allocation is present and is reserved when the flag for sub-PRB resource alocation is set to 0.

Repetition number — 3 bits as defined in clause 8.0 of [3]

HARQ process number — 1 bit. The field is not present if ce-PUSCH-MultiTB-Config is enabled and the DCI is
mapped onto the UE-specific search space given by C-RNTI as defined in [3].

New dataindicator — 1 bit. The field is not present if ce-PUSCH-MultiTB-Config is enabled and the DCI is
mapped onto the UE-specific search space given by C-RNTI as defined in [3].

DCI subframe repetition number — 2 bits as defined in clause 9.1.5 of [3]

Scheduling TBsfor Unicast — 10 bits. Thisfield isonly present if ce-PUSCH-MultiTB-Config is enabled and the
DCI is mapped onto the UE-specific search space given by C-RNTI asdefined in [3].

- If one TB isscheduled

3 bits set to zero
M odulation and coding scheme — 4 bits
HARQ process number — 2 bits

New data indicator — 1 bit

- If two TBsare scheduled

1 bit set to zero

Modulation and coding scheme with offset — 4 bits provide the Modulation and coding scheme + offset,
with an offset of +3

HARQ index — 3 bits provide the HARQ index as defined in 8.0 of [3]

New data indicators — 2 hits, one for each scheduled TB inincreasing order of HARQ process 1D

- If three TBs are scheduled

Modulation and coding scheme with offset — 5 bits provide the Modulation and coding scheme + offset,
with an offset of +15

HARQ index — 2 bits provide the HARQ index as defined in 8.0 of [3]

New data indicators — 3 bits, one for each scheduled TB in increasing order of HARQ process ID

- |If four TBsare scheduled

Modulation and coding scheme with offset — 6 bits provide the Modulation and coding scheme + offset,
with an offset of +52

New data indicators — 4 hits, one for each scheduled TB in increasing order of HARQ process 1D
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- Resource reservation — 1 bit as defined in clause 8.0 of [3]. Thisfield isonly present if UL resource reservation
is enabled for the UE as specified in [6] and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefinedin [3].

If ce-PUSCH-MultiTB-Config is hot enabled and the Modulation and coding scheme in format 6-0B is 4 bits and set to
al ones, or ce-PUSCH-MultiTB-Config is enabled and mpdcch-UL-HARQ-ACK-FeedbackConfig is configured and the
6 MSB hits of the Scheduling TBsfor Unicast Field are set to '111111', format 6-0B is used for the indication of ACK
feedback. 4 LSB bits of the Scheduling TBsfor Unicast Field are used to indicate 4 HARQ-ACK by bitmap, where the
order of the bitmap to HARQ process index mapping is such that HARQ process indices are mapped in ascending order
from MSB to LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value O is reserved. And all the
remaining bits except Flag for format 6-0B/format 6-1B differentiation and DCI subframe repetition number are set to
zero.

If the number of information bitsin format 6-0B mapped onto a given search space is less than the payload size of
format 6-1B for scheduling the same serving cell and mapped onto the same search space (including any padding bits
appended to format 6-1B), zeros shall be appended to format 6-0B until the payload size equals that of format 6-1B.
5.3.3.1.12 Format 6-1A

DCI format 6-1A is used for the scheduling of one PDSCH codeword per TTI in one cell, random access procedure
initiated by a PDCCH order, notifying SC-MCCH change, operation on preconfigured UL resources, and direct
indication. The DCI corresponding to a PDCCH order can be carried by MPDCCH.

The following information is transmitted by means of the DCI format 6-1A:

Format 6-1A is used for direction indication only if the DCI CRC is scrambled by SI-RNTI and ce-ETWS-CMAS
RxInConn is configured by higher layers, and all the remaining fields are set as follows:

- Direct Indication information — 8 bits provide direct indication of fields, as defined in [6]

- Zeros are added until the sizeis equal to that of format 6-1A scrambled with C-RNTI when format 6-1A is
mapped onto the common search space

Otherwise,

- Flag format 6-0A/format 6-1A differentiation — 1 bit, where value O indicates format 6-0A and value 1 indicates
format 6-1A

Format 6-1A is used for random access procedure initiated by a PDCCH order only if format 6-1A CRC is
scrambled with C-RNTI and all the remaining fields are set as follows:

DL
Resource block assignment — {Iogz{ NgB ﬂ +5 bits, where al bits shall be set to 1

- Preamble Index — 6 bits
- PRACH Mask Index — 4 bits, [5]
- Starting CE level — 2 bits provide the PRACH starting CE level as defined in [5]

- All the remaining bitsin format 6-1A for compact scheduling assignment of one PDSCH codeword are set to
zero

Otherwise,

- Frequency hopping flag — 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates
frequency hopping is enabled as defined in clause 6.4.1 of [2]. If the UE is configured with 64QAM for PDSCH
and the repetition number field indicates no PDSCH repetition, this field is the MSB hit of the extended
Modulation and coding scheme field, as specified in Table 7.1.7.1-1 of [3]. Thefield is not present if ceePDSCH-
MultiTB-Config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as
defined in [3].
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- Resource block assignment flag — 1 bit. Thisfield is only present when the higher layer parameter ce-pdsch-
maxBandwidth-config is configured and set to 20 MHz and the DCI is mapped onto the UE-specific search space
given by the C-RNTI as defined in [3].

- Resource block assignment —

- If ce-pdsch-maxBandwidth-config is set to 5 MHz or mpdcch-PDSCH-MaxBandwidth-SC-MTCH is set to 24
PRBs or the resource block assignment flag is set to 1, and the DCI is mapped onto the UE-specific search
space given by the C-RNTI as defined in [3],

DL

- 1f Ny > 25, {Iog{ NgB H +8 bitsfor PDSCH as defined in [3]:

DL
- {Iog{ NgB H MSB bits provide the starting narrowband index as defined in clause 6.2.7 of [2]

- 3 bit bitmap provides additional allocated narrowbands among the three narrowbands following the
starting narrowband. The order of the bitmap to narrowband index mapping is such that the first
narrowband after the starting narrowband to the third narrowband after the starting narrowband are
mapped to MSB to LSB of the bitmap.

- 5 bits provide the same resource allocation using DL resource allocation type 2 within each of the
allocated narrowbands.

NDL
- Hseif 6< Ny <25, {%J + 5 bits for PDSCH as defined below:

N DL
L% MSB hits provide a bitmap of allocated narrowbands. The order of the bitmap to

N DL
narrowband index mapping is such that narrowband index O to {%J — 1 are mapped to MSB to

L SB of the bitmap.

- 5 bits provide the same resource allocation using DL resource allocation type 2 within each of the
allocated narrowbands

- Otherwise, 5 hitsfor PDSCH as defined below:
- 5 bits provide resource alocation using DL resource alocation type 2
- Elseif theresource block assignment flag is set to O:
DL
Ngg

— | bits provi i ined it Nps > 75
- S bits provide the RBG bitmap as defined in clause 7.1.6.1 of [3], where S=9if Nrg >

and S= 6 otherwise

- Reserved information bits are added until the size is equal to the size of the resource block assignment
with resource block assignment flag isset to 1

DL
- Otherwise, {Iog{N—GRBH +5 bits for PDSCH as defined in [3]:

DL
- {log{N_GRBH MSB bits provide the narrowband index as defined in clause 6.2.7 of [2]
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- 5bits provide the resource allocation using DL resource alocation type 2 within the indicated
narrowband

- Modulation and coding scheme — 4 bits as defined in clause 7.1.7 of [3]
- Repetition number — 2 bits as defined in clause 7.1.11 of [3]

- Number of scheduled TB for SC-MTCH - 3 bits, indicating from 1 to 8 TBs. Thisfield is only present if higher
layer parameter sc-MTCH-InfoList-MultiTB-r16 is enabled and the CRC of the DCI is scrambled by G-RNTI.

- HARQ process number — 3 bits (for cases with FDD primary cell), 4 bits (for cases with TDD primary cell, or
for cases with FDD primary cell when ce-pdsch-tenProcesses-config is configured by higher layers and the DCI
is mapped onto the UE-specific search space given by the C-RNTI as defined in [3]). Thisfield is not present
when the format 6-1A CRC is scrambled with G-RNTI, or if ce-PDSCH-MultiTB-Config is enabled and the DCI
is mapped onto the UE-specific search space given by C-RNTI as defined in [3].

- New dataindicator — 1 bit. Thisfield is not present when the format 6-1A CRC is scrambled with G-RNTI, or if
ce-PDSCH-MultiTB-Config is enabled and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefined in[3].

- Redundancy version — 2 bits. The field is not present if ce-PDSCH-MultiTB-Config is enabled and the DCI is
mapped onto the UE-specific search space given by C-RNTI as defined in [3].

- TPC command for PUCCH — 2 bits as defined in clause 5.1.2.1 of [3] . Thisfield is not present when the format
6-1A CRC is scrambled with G-RNTI.

- If theformat 6-1A CRC is scrambled by RA-RNTI:

- Themost significant bit of the TPC command is reserved.
- Theleast significant bit of the TPC command indicates column N,%QB of the TBS table defined of [3].
- If least significant bitisOthen Nipg = 2 €lse Njag = 3.

- Else

- Thetwo bitsincluding the most significant bit indicate the TPC command

- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2. Thisfield is reserved when ce-
PDSCH-MultiTB-Config is enabled and multiple TBs are scheduled, or when the configured maximum repetition
number is larger than 1 for MPDCCH, and not present when the format 6-1A CRC is scrambled with G-RNTI,
or when the higher layer parameter csi-NumRepetitionCE-r 13 indicates more than one subframe.

- Antenna port(s) and scrambling identity — 2 bits indicating the values 0 to 3, as specified in Table 5.3.3.1.5C-1.
Thisfield is present only if PDSCH transmission is configured with TM9 for DCI formats scheduling PDSCH
which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].

- SRSrequest —1 bit. The interpretation of thisfield is provided in clause 8.2 of [3]
- TPMI information for precoding — number of bits as specified in Table 5.3.3.1.3A-1.

- TPMI information indicates which codebook index isused in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2]
corresponding to the single-layer transmission. Thisfield is present only if PDSCH transmission is
configured with TM6 for DCI formats scheduling PDSCH which are mapped onto the UE specific search
space given by the C-RNTI asdefined in [3].

- PMI confirmation for precoding — 1 bit as specified in Table 5.3.3.1.3A-2. Thisfield is present only if PDSCH
transmission is configured with TM6 for DCI formats scheduling PDSCH which are mapped onto the UE
specific search space given by the C-RNTI as defined in [3].

- HARQ-ACK resource offset — 0 or 2 hits as defined in clause 10.1 of [3] (thisfield is 0 bitsif Information for
SC-MCCH change notification is present)

- Information for SC-MCCH change notification — 2 bits as defined in clause 5.8a of [6] (thisfield is present if the
format 6-1A CRC is scrambled with G-RNTI)

ETSI



3GPP TS 36.212 version 16.6.0 Release 16 223 ETSI TS 136 212 V16.6.0 (2021-08)

- DCI subframe repetition number — 0 or 2 bits as defined in clause 9.1.5 of [3] (thisfield is 0 bits if Transport
blocksin abundle is present)

- Transport blocksin abundle—0 or 2 bits, where 2 bits indicate from 1 to 4 transport blocks in abundle (this
field is 2 bitswhen DCI Field "HARQ-ACK bundling flag" is set to 1, and the DCI is mapped onto the UE-
specific search space given by the C-RNTI as defined in [3]; otherwise thisfield is 0 hits).

- HARQ-ACK bundling flag — 1 bit, where value 0 indicates HARQ-ACK bundling is not enabled and value 1
indicates HARQ-ACK bundling is enabled as defined in clause 7.3 of [3]. Thisfield isonly present when the
higher layer parameter ce-HargAckBundling-config is configured and the DCI is mapped onto the UE-specific
search space given by the C-RNTI as defined in [3].

- HARQ-ACK delay — 3 bitsas defined in 7.3 of [3]. Thisfield is only present when the higher layer parameter ce-
schedulingEnhancement-config or ce-HargAckBundling-config is configured and the DCI is mapped onto the
UE-specific search space given by the C-RNTI asdefined in [3].

- Multi-TB HARQ-ACK bundling size — 2 bitsas defined in 7.3 of [3]. Thisfield isonly present if higher layer
parameter ce-PDSCH-MultiTB-Config is configured as enabled and higher layer parameter harg-AckBundling is
configured and the DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].

- Scheduling TBsfor Unicast — 12 bits. Thisfield isonly present if ce-PDSCH-MultiTB-Config is enabled and the
DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3]. Thisfield schedules one
TB if the CRC of the DCI is scrambled by SPS C-RNTI.

- If one TB is scheduled

5 bits set to zero

HARQ process number — 3 bits
New data indicator — 1 bit
Redundancy version — 2 bits

Freguency hopping flag — 1 bit, where value 0 indicates frequency hopping is not enabled and value 1
indicates frequency hopping is enabled as defined in clause 6.4.1 of [2]. If the UE is configured with
64QAM for PDSCH and the repetition number field indicates no PDSCH repetition, this field isthe MSB
bit of the extended Modulation and coding scheme field, as specified in Table 7.1.7.1-1 of [3]. If the UE
is not configured with 64QAM for PDSCH and frequency hopping is not enabled by higher layers, this
fieldissetto 0.

- |If two TBsare scheduled

2 bits set to zero

HARQ index with offset — 6 bits provide the HARQ index + offset, with an offset of +8 and HARQ index
asdefinedin7.1.7.2 of [3]

New data indicators — 2 hits, one for each scheduled TB in increasing order of HARQ process 1D
Redundancy version for TB 1 — 1 bit

Redundancy version for TB 2 — 1 hit. If the UE is configured with 64QAM for PDSCH and the repetition
number field indicates no PDSCH repetition then this bit isthe MSB bit of the extended Modulation and
coding scheme field. If Repetition number is> 1 and frequency hopping is enabled by higher layers then
this bit is a Frequency hopping flag for the TBs. In these cases TB2 uses the redundancy version for TB1.

- |If four TBsare scheduled

1 bit set to zero

HARQ index with offset — 7 bits provide the HARQ index + offset, with an offset of +36 and HARQ
index asdefined in 7.1.7.2 of [3]

New data indicators — 4 hits, one for each scheduled TB in increasing order of HARQ process 1D
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- If six TBsare scheduled

- HARQ index with offset — 6 bits provide the HARQ index + offset, with an offset of +27 and HARQ
index asdefined in 7.1.7.2 of [3]

- New dataindicators — 6 bits, one for each scheduled TB in increasing order of HARQ process 1D
- If eight TBsare scheduled

- 3bitssettoone

- New dataindicators — 8 bits, one for each scheduled TB in increasing order of HARQ process 1D

- Redundancy version for all TBs— 1 hit. If the UE is configured with 64QAM for PDSCH and the
repetition number field indicates no PDSCH repetition then this bit is the MSB bit of the extended
Modulation and coding scheme field. If Repetition number is> 1 and frequency hopping is enabled by
higher layers then this bit is a Frequency hopping flag for the TBs. In these cases the redundancy version
for all TBsstarts at 0.

- Multi-TB HARQ processes group — 1 bit, where value 0 indicates that the Scheduling TBsfor Unicast Field
appliesto the first group of 8 HARQ process and value 1 indicates the second group. Thisfield is only present
for TDD operation with more than 8 maximum processes and if the Scheduling TBs for Unicast Field is present.

- Resource reservation — 1 bit asdefined in clause 7.1 of [3]. Thisfield is only present if DL resource reservation
is enabled for the UE as specified in [6] and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefined in[3].

When the format 6-1A CRC is scrambled with a RA-RNTI, then the following fields among the fields above are
reserved:

- HARQ process number

- New dataindicator

- Downlink Assignment Index
- HARQ-ACK resource offset

If the UE is not configured to decode MPDCCH with CRC scrambled by the C-RNTI or PUR-RNTI, and the format 6-
1A CRC isnot scrambled with a G-RNTI, and the number of information bitsin format 6-1A isless than that of format
6-0A, zeros shall be appended to format 6-1A until the payload size equals that of format 6-0A.

If the UE is configured to decode MPDCCH with CRC scrambled by the C-RNTI or PUR-RNTI, and the format 6-1A
CRC isnot scrambled with a G-RNTI, and the number of information bitsin format 6-1A mapped onto a given search
spaceisless than that of format 6-0A for scheduling the same serving cell and mapped onto the same search space,
zeros shall be appended to format 6-1A until the payload size equals that of format 6-0A.

5.3.3.1.13 Format 6-1B

DCI format 6-1B is used for the scheduling of one PDSCH codeword per TTI in one cell, notifying SC-M CCH change,
operation on preconfigured UL resources, and direct indication.

The following information is transmitted by means of the DCI format 6-1B:

Format 6-1B is used for direction indication only if the DCI CRC is scrambled by SI-RNTI and ceeETWS-CMAS
RxInConn is configured by higher layers, and all the remaining fields are set as follows:

- Direct Indication information — 8 bits provide direct indication of fields, as defined in [6]

: o NRs :
- Zeros are added until the sizeis equal to 14+ {Iog{ gB ﬂ +1 bits

Otherwise,
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- Flag for format 6-0B/format 6-1B differentiation — 1 bit, where value 0 indicates format 6-0B and value 1
indicates format 6-1B

Format 6-1B is used for random access procedure initiated by a PDCCH order only if format 6-1B CRC is
scrambled with C-RNTI and all the remaining fields are set as follows:

DL
Reserved bits - {IOQZ{N%H +2 bits, where all bits shall be set to 1

- Preamble Index — 6 bits
- PRACH Mask Index — 4 bits [5]
- Starting CE level — 2 bits provide the PRACH starting CE level as defined in [5]

- All the remaining bitsin format 6-1B for compact scheduling assignment of one PDSCH codeword are set to
zero

Otherwise,

- Modulation and coding scheme — 4 bits as defined in clause 7.1.7 of [3] . The field is not present if ce-PDSCH-
MultiTB-Config is enabled and the DCI is mapped onto the UE-specific search space given by C-RNTI as
defined in [3].

- Resource block assignment —

- If ce-pdsch-maxBandwidth-config is set to 5 MHz or mpdcch-PDSCH-MaxBandwidth-SC-MTCH is set to 24
PRBs,

DL

- 1f Ny > 25, {Iog{ Neg H + 4 bits for PDSCH as defined in [3]:

24

DL
{Iog{ NZZB ﬂ MSB bits provide the wideband index as defined in clause 6.2.7 of [2]

- 4 bits provide a narrowband bitmap for resource allocation within the indicated wideband

N DL
- Otherwise, { GRB Jbitsfor PDSCH as defined below:

DL
- if L%J =1, 1 bit provides the resource allocation within the narrowband, where value 0 indicates

RBswith PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.

DL
- Otherwise, \‘%J bits provide allocated narrowbands

- Elseif ce-pdsch-maxBandwidth-config is set to 20 MHz,

DL
N RB

- 1f Ng =50, {Iog{ o

H + 5 bitsfor PDSCH as defined in [3]:

DL
- |lo N +1 bits provide a wideband combination index as defined in clause 7.1.6 of [3]
92l 24
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- 4 bits provide a narrowband bitmap for resource allocation within each indicated wideband

DL
- Otherwise, {%J bits for PDSCH as defined in [3]:

DL
- f \‘%J =1, 1 bit provides the resource allocation within the narrowband, where value O indicates

RBswith PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.

DL
- Otherwise, L gB J bits provide a narrowband bitmap for resource allocation

DL
- Otherwise, {Iog{ NGRB ﬂ +1 bits for PDSCH as defined in [3]:

DL
- {Iog{ NgB ﬂ MSB bits provide the narrowband index as defined in clause 6.2.7 of [2]

- 1 bit provides the resource alocation within the indicated narrowband, where value 0 indicates RBs with
PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.

- Repetition number — 3 bits as defined in clause 7.1.11 of [3]

- Number of scheduled TB for SC-MTCH - 3 bits, indicating from 1 to 8 TBs. Thisfield is only present if higher
layer parameter sc-MTCH-InfoList-MultiTB-r16 is enabled and the CRC of the DCI is scrambled by G-RNTI.

- HARQ process number — 1 bit. Thisfield is not present when the format 6-1B CRC is scrambled with G-RNTI,
or if ce-PDSCH-MultiTB-Config is enabled and the DCI is mapped onto the UE-specific search space given by
C-RNTI asdefined in [3].

- New dataindicator — 1 bit. Thisfield is not present when the format 6-1B CRC is scrambled with G-RNTI, or if
ce-PDSCH-MultiTB-Config is enabled and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefinedin [3].

- HARQ-ACK resource offset — 0 or 2 hits as defined in clause 10.1 of [3] (thisfield is 0 bitsif Information for
SC-MCCH change notification is present)

- Information for SC-M CCH change notification — 2 bits as defined in clause 5.8a of [6] (thisfield is present if the
format 6-1B CRC is scrambled with G-RNTI)

- DCI subframe repetition number —2 bits as defined in clause 9.1.5 of [3]

- Scheduling TBsfor Unicast — 10 bits. Thisfield isonly present if ce-PDSCH-MultiTB-Config is enabled and the
DCI is mapped onto the UE-specific search space given by C-RNTI as defined in [3].

- If one TB isscheduled
- 3 bitsset to zero
- Modulation and coding scheme — 4 bits
- HARQ process number — 2 bits
- New dataindicator — 1 bit
- If two TBsare scheduled

- 1 bit set to zero
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- Modulation and coding scheme with offset — 4 bits provide the Modulation and coding scheme + offset,
with an offset of +3
- HARQ index — 3 bits provide the HARQ index as defined in 7.1.7.2 of [3]
- New dataindicators — 2 bits, one for each scheduled TB in increasing order of HARQ process 1D
- If three TBs are scheduled

- Modulation and coding scheme with offset — 5 bits provide the Modulation and coding scheme + offset,
with an offset of +15

- HARQ index — 2 bits provide the HARQ index as defined in 7.1.7.2 of [3]
- New dataindicators— 3 bits, one for each scheduled TB in increasing order of HARQ process ID
- If four TBsare scheduled

- Modulation and coding scheme with offset — 6 bits provide the Modulation and coding scheme + of fset,
with an offset of +52

- New dataindicators — 4 hits, one for each scheduled TB in increasing order of HARQ process ID

- Resource reservation — 1 bit asdefined in clause 7.1 of [3]. Thisfield is only present if DL resource reservation
is enabled for the UE as specified in [6] and the DCI is mapped onto the UE-specific search space given by C-
RNTI asdefinedin [3].

When the format 6-1B CRC is scrambled with a RA-RNTI then the following fields among the fields above are
reserved:

- HARQ process number
- New dataindicator
- HARQ-ACK resource offset

If the UE is not configured to decode MPDCCH with CRC scrambled by the C-RNTI or PUR-RNTI, and the format 6-
1B CRC is not scrambled with a G-RNTI, and the number of information bitsin format 6-1B is less than that of format
6-0B, zeros shall be appended to format 6-1B until the payload size equals that of format 6-0B.

If the UE is configured to decode MPDCCH with CRC scrambled by the C-RNTI or PUR-RNTI, and the format 6-1B
CRC is not scrambled with a G-RNTI, and the number of information bitsin format 6-1B mapped onto a given search
space islessthan that of format 6-0B for scheduling the same serving cell and mapped onto the same search space,
zeros shall be appended to format 6-1B until the payload size equals that of format 6-0B.

5.3.3.1.14 Format 6-2

DCI format 6-2 is used for paging, direct indication, scheduling of one PDSCH codeword carrying SC-MCCH in one
cell, and notifying SC-MCCH change.

The following information is transmitted by means of the DCI format 6-2:
- If theformat 6-2 CRC is scrambled by P-RNTI:

- Flag for paging/direct indication differentiation — 1 bit, with value O for direct indication and value 1 for
paging

- Elseif theformat 6-2 CRC is scrambled by a SC-RNTI:
- Information for SC-MCCH change notification — 1 bit as defined in clause 5.8a of [6]
- If theformat 6-2 CRC is scrambled by P-RNTI and Flag=0:

- Direct Indication information — 8 bits provide direct indication of system information update and other fields,
asdefined in [6]

- Reserved information bits are added until the size is equal to that of format 6-2 with Flag=1
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If the format 6-2 CRC is scrambled by P-RNTI and Flag=1, or if the format 6-2 CRC is scrambled by SC-RNTI:

DL
Resource block assignment — {Iogz{ NgB ﬂ bits for the narrowband index as defined in clause 7.1.6 of [3]

Modulation and coding scheme — 3 bits as defined in clause 7.1.7 of [3]

Repetition number — 3 bits as defined in clause 7.1.11 of [3]

DCI subframe repetition number — 2 bits as defined in clause 9.1.5 of [3]

5.3.3.1.15 Format 7-0A

DCI format 7-0A is used for the scheduling of PUSCH with dot or subslot duration in one UL cell.

The following information is transmitted by means of the DCI format 7-0A:

Flag for UL/DL differentiation — 1 bit, where value 0 indicates format 7-0OA and value 1 indicates format 7-
1A/B/CID/E/FIG depending on the configured downlink transmission mode

Resource block assignment — ([log, ([NYE /P1(INYE/P] + 1)/2)]) bits provide the resource allocation in the UL
slot or subslot as defined in clause 8.1.1 of [3], where P = 4 if NJ% > 15, and P = 1 otherwise.

Modulation and coding scheme — 5 bits as defined in clause 8.6 of [3]

HARQ process number — 4 bits

New data indicator — 1 bit

Redundancy version — 2 bits

TPC command for scheduled PUSCH — 2 bits as defined in clause 5.1.1.1 of [3]

DMRS pattern — 2 bits as defined in clause 5.5.2.1.2 in [2] (Thefield is present only for PUSCH with subslot
duration)

Cyclic shift for DMRS and IFDMA configuration — 1 bit as defined in clause 5.5.2.1.1 of [2]

UL index — 2 bits as defined in clauses 5.1.1.1, 7.2.1, and 8 of [3] (thisfield is present only for TDD operation
with uplink-downlink configuration O, or TDD operation with uplink-downlink configuration 6 and special
subframe configuration 0, 5, 9 or 10)

Downlink Assignment Index (DAI) — 2 bits as defined in clause 7.3 of [3] (thisfield is present only for cases
with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation)

CSl request — 1, 2 or 3 bitsas defined in clause 7.2.1 of [3]:

The 2-bit field applies to UEs configured with no more than five DL cellsand to
- UEsthat are configured with more than one DL cell;
- UEsthat are configured by higher layers with more than one CSI process;

- UEsthat are configured with two CSI measurement sets by higher layers with the parameter csi-
MeasSubframeSet;

the 3-bit field appliesto UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies

SRSrequest — 0 or 1 bit as defined in clause 8.2 of [3] (thisfield is present only for TDD operation, if the UE has
indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-
DCI7-TriggeringConfig-r15)

Beta offet indicator — 1 bit as defined in clause 8.6.3 of [3] (thisfield is present only if UE is configured with ul-
STTI-Length=subslot).
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- Cyclic Shift Field mapping table for DMRS — 1 bit as defined in clause 5.5.2.1.1 of [2].

If the number of information bitsin format 7-0A mapped onto a given search space is less than the payload size of
format 7-1A/B/C/D/E/FG depending on the configured downlink transmission mode for scheduling the same serving
cell and mapped onto the same search space (including any padding bits appended to format 7-1A/B/C/D/E/FIG), zeros
shall be appended to format 7-0A until the payload size equals that of format 7-1A/B/C/D/E/FIG.

If the number of information bitsin format 7-0A carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A12B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-0A until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/A.

5.3.3.1.16 Format 7-0B

DCI format 7-0B is used for the scheduling of PUSCH with slot or subslot duration in one UL cell with multi-antenna
port transmission mode.

The following information is transmitted by means of the DCI format 7-0B:

- Flagfor UL/DL differentiation — 1 bit, where value 0 indicates format 7-0B and value 1 indicates format 7-
1A/B/C/D/E/FIG depending on the configured downlink transmission mode

- Resource block assignment — ([log, ([N /P1(INgE /P + 1)/2)]) bits provide the resource alocation in the UL
sot or subslot as defined in clause 8.1.1 of [3], where P = 4 if NJ% > 15, and P = 1 otherwise.

- Modulation and coding scheme — 5 bits as defined in clause 8.6 of [3]

- HARQ process number — 4 bits

- New dataindicator — 1 bit

- Redundancy version — 2 hits

- TPC command for scheduled PUSCH — 2 hits as defined in clause 5.1.1.1 of [3]

- DMRS pattern — 2 bitsas defined in clause 5.5.2.1.2 in [2] (Thefield is present only for PUSCH with subslot
duration)

- Cyclic shift for DMRS and IFDMA configuration — 1 bit as defined in clause 5.5.2.1.1 of [2]

- UL index — 2 hitsasdefined in clauses 5.1.1.1, 7.2.1, and 8 of [3] (thisfield is present only for TDD operation
with uplink-downlink configuration 0, or TDD operation with uplink-downlink configuration 6 and special
subframe configuration O, 5, 9 or 10)

- Downlink Assignment Index (DAI) — 2 bits as defined in clause 7.3 of [3] (thisfield is present only for cases
with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation)

- CSlrequest — 1, 2 or 3 hitsas defined in clause 7.2.1 of [3]:
The 2-bit field applies to UEs configured with no more than five DL cellsand to

- UEsthat are configured with more than one DL cell;
- UEsthat are configured by higher layers with more than one CSl process;

- UEsthat are configured with two CSl measurement sets by higher layers with the parameter csi-
MeasSubframeSet;

the 3-bit field appliesto UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies

- SRSrequest — 2 hits as defined in clause 8.2 of [3] (thisfield is present only for TDD operation, if the UE has
indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-
DCI7-TriggeringConfig-r15)
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- Betaoffet indicator — 1 bit as defined in clause 8.6.3 of [3] (thisfield is present only if UE is configured with ul-
STTI-Length=subslot).
- Cyclic Shift Field mapping table for DMRS — 1 bit as defined in clause 5.5.2.1.1 of [2].

- Precoding information and number of layers. number of bits as specified in Table 5.3.3.1.8-1. Bit field are shown
in Table5.3.3.1.16-1 and Table 5.3.3.1.16- 2. Note that TPMI for 2 antenna ports indicates which codebook
index isto be used in Table 5.3.3A.2-1 of [2], and TPMI for 4 antenna ports indicates which codebook index is
to beused in Table 5.3.3A.2-2, Table 5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2].

Table 5.3.3.1.16-1: Content of precoding information field for 2 antenna ports

Bit field mapped to index Message
0 1 layer: TPMI=0
1 1 layer: TPMI=1
2 1 layer: TPMI=2
5 1 layer: TPMI=5
6 2 layers: TPMI=0
7 reserved

Table 5.3.3.1.16-2: Content of precoding information field for 4 antenna ports

Bit field mapped to index Message
0 1 layer: TPMI=0
1 1 layer: TPMI=1
23 1 layer: TPMI=23
24 2 layers: TPMI=0
25 2 layers: TPMI=1
39 2 layers: TPMI=15
40 3 layers: TPMI=0
41 3 layers: TPMI=1
51 3 layers: TPMI=11
52 4 layers: TPMI=0
53-63 reserved

If the number of information bitsin format 7-0B mapped onto a given search space is |less than the payload size of
format 7-1A/B/C/D/E/FG depending on the configured downlink transmission mode for scheduling the same serving
cell and mapped onto the same search space (including any padding bits appended to format 7-1A/B/C/D/E/FIG), zeros
shall be appended to format 7-0B until the payload size equals that of format 7-1A/B/C/D/E/F/G.

If the number of information bitsin format 7-0B carried by PDCCH is egual to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-0B until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/A.

5.3.3.1.17 Format 7-1A

DCI format 7-1A is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.

The following information is transmitted by means of the DCI format 7-1A:

- Flag for DL/UL differentiation — 1 bit, where value 0 indicates format 7-0A/B depending on the configured
uplink transmission mode and value 1 indicates the DL DCI format
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- For resource allocation type 0 as defined in clause 7.1.6.1 of [3]:
\_Ng,'g / ijits provide the resource allocation

where the value of P depends on the number of DL resource blocks as indicated in clause 7.1.6.1 of [3]

- For resource alocation type 2 as defined in clause 7.1.6.3 of [3]:
- ’_l ng(LN%‘ INSP LNFE’; INSP J+l)/ 2)-| bits provide the resource alocation
- - DL
- oneadditional bitif Ngz =25

where N3 is defined in clause 7.1.6.3 of [3]

- Modulation and coding scheme — 5 bits as defined in clause 7.1.7 of [3]. The MSB is set to 0 when the UE is
configured with blindS otSubs otPD SCH-Repetitions set to TRUE and the repetition number is greater than 1
and the higher layer parameter mcs-restrictionS otSubsl otPDSCH-Repetitions is configured to 1.

- HARQ process number — 4 bits

- New dataindicator — 1 bit

- Redundancy version — 2 bits

- TPC command for slot-SPUCCH or subslot-SPUCCH — 2 hits as defined in clause 5.1.2.1 of [3]
- Downlink Assignment Index — number of bits as specified in Table 5.3.3.1.2-2

- Used/Unused SPDCCH resource indication — 2 bits (Thisfield is present if the DCI is mapped to SPDCCH and
L 1-based reuse indication is configured by higher layers)

- SPUCCH resource indication — 2 bit as defined in clause 10.1.2 of [3].

- Repetition number — 2 bits as defined in Table 5.3.3.1.17-1, where the number of transmissions for PDSCH is
given by higher layer parameter maxNumber-SotSubslotPDSCH-Repetitions for the value of '11". Thisfield is
present only when the UE is configured with higher layer parameter blindS otSubsl otPD SCH-Repetitions set to
TRUE.

Table 5.3.3.1.17-1: Content of repetition number field

Bit field Number of transmissions for PDSCH
00 1
01 2
10 3
11 as configured by higher layers

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1A mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
appended to format 7-1A until the payload size equals that of format 7-0A/B, except when format 7-1A assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1A carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A12B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1A until the payload sizeis not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2AI2B/2C/2D/4.

5.3.3.1.18 Format 7-1B

DCI format 7-1B is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
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The following information is transmitted by means of the DCI format 7-1B:
- Thefields of format 7-1A

- Precoding information —1 bit for transmission with 2 antenna ports and 2 bits for transmission with 4 antenna
ports.

For transmission with 4 antenna ports, the precoding information field is defined according to Table 5.3.3.1.18-1. For
transmission with 2 antenna ports, the number of transmission layersis equal to 2 if precoding information is 1; transmit
diversity is used if precoding information is 0.

Table 5.3.3.1.18-1: Content of precoding information field for 4 antenna ports

Bit field
mapped to Message
index
0 4 layers: Transmit
diversity
1 2 layers: precoder
cycling with large delay
CDD
2 3 layers: precoder
cycling with large delay
CDD
3 4 layers: precoder
cycling with large delay
CDD

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1B mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
appended to format 7-1B until the payload size equals that of format 7-0A/B, except when format 7-1B assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1B carried by PDCCH is egual to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1B until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4.

5.3.3.1.19 Format 7-1C
DCI format 7-1C is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1C:

- Thefields of format 7-1A

- Precoding information — 4 bits for 2 antenna ports and 6 bits for 4 antenna ports.

The precoding information field is defined in Table 5.3.3.1.19-1 and Table 5.3.3.1.19-2. Note that TPMI indicates
which codebook index isused in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2].

Some entriesin Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5 are used for indicating that the eNodeB has applied precoding
according to PMI(s) reported by the UE. In these cases the precoding for the corresponding RB(s) in sot/subslot nis
according to the latest PMI(s) in an aperiodic CSI reported on or before slot n-4 if higher layer parameter ul-STTI-
Length is configured as slot, or subslot n-k if higher layer parameter ul-STTI-Length is configured as subslot, wherek is
the minimum processing timing configured in higher layer parameter min-proc-TimelineSubslot. For aperiodic CSI
mode 2-2: Precoding of scheduled resource blocks belonging to the reported preferred M subband(s) use precoder(s)
according to the preferred M subband PMI indicated by the latest aperiodic CSI report; Precoding of scheduled resource
blocks not belonging to the reported preferred M subband(s) use a precoder according to the wideband PMI indicated
by the latest aperiodic CSI report.
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Table 5.3.3.1.19-1: Content of precoding information field for 2 antenna ports

Bit field
mapped to Message
index
0 2 layers: Transmit diversity
1 1 layer: Precoding corresponding to
T
precoding vector [1 1] /2
2 1 layer: Precoding corresponding to
T
precoder vector [1 —1] 12
3 1 layer: Precoding corresponding to
T
precoder vector [1 j] /12
4 1 layer: Precoding corresponding to
T
precoder vector [1 - j] /2
5 1 layer:

Precoding according to the latest PMI
report on PUSCH, using the
precoder(s) indicated by the reported
PMI(s),
if RI=2 was reported, using 15t column

multiplied by \/E of all precoders
implied by the reported PMI(s)
6 1 layer:

Precoding according to the latest PMI
report on PUSCH, using the
precoder(s) indicated by the reported
PMI(s),
if RI=2 was reported, using 2" column

multiplied by \/E of all precoders
implied by the reported PMI(s)

7 2 layers: Precoding corresponding to
111 1
precoder matrix —
211 -
8 2 layers: Precoding corresponding to
111 1
precoder matrix —| . .
2] —)
9 2 layers: Precoding according to the

latest PMI report on PUSCH, using the
precoder(s) indicated by the reported
PMI(s)

10~15 reserved
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Table 5.3.3.1.19-2: Content of precoding information field for 4 antenna ports

Bit field
mapped to Message
index
0 4 layers: Transmit diversity
1 1 layer: TPMI=0
2 1 layer: TPMI=1
16 1 layer: TPMI=15
17 1 layer: Precoding according to the
latest PMI report on PUSCH using the
precoder(s) indicated by the reported
PMI(s)
18 2 layers: TPMI=0
19 2 layers: TPMI=1
33 2 layers: TPMI=15
34 2 layers: Precoding according to the
latest PMI report on PUSCH using the
precoder(s) indicated by the reported
PMI(s)
35 3 layers: TPMI=0
36 3 layers: TPMI=1
50 3 layers: TPMI=15
51 3 layers: Precoding according to the
latest PMI report on PUSCH using the
precoder(s) indicated by the reported
PMI(s)
52 4 layers: TPMI=0
53 4 layers: TPMI=1
62 4 layers: TPMI=10
63 4 layers: Precoding according to the
latest PMI report on PUSCH using the
precoder(s) indicated by the reported
PMI(s)

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1C mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
appended to format 7-1C until the payload size equals that of format 7-0A/B, except when format 7-1C assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1C carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1C until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4.

5.3.3.1.20 Format 7-1D

DCI format 7-1D is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.

The following information is transmitted by means of the DCI format 7-1C:

- Thefieldsof format 7-1A
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- Precoding information — number of bits as the value specified in Table 5.3.3.1.3A-1 plus one

The precoding information field is defined in Table 5.3.3.1.20-1 and Table 5.3.3.1.20-2.

Table 5.3.3.1.20-1: Content of precoding information field for 2 antenna ports

Bit field
mapped to
index

Message

0

2 layers: Transmit
diversity

1

1 layer: Precoding
corresponding to
precoding vector

L1 /v2

1 layer: Precoding
corresponding to
precoder vector

L -1 /2

1 layer: Precoding
corresponding to
precoder vector

Ll /2

1 layer: Precoding
corresponding to
precoder vector

L —il"/v2

1 layer:
Precoding according to
the latest PMI report on

PUSCH, using the
precoder(s) indicated by
the reported PMI(s)

68

reserved

Table 5.3.3.1.20-2: Content of precoding information field for 4 antenna ports

Bit field
mapped to Message
index
0 4 layers: Transmit
diversity
1 1 layer: TPMI=0
2 1 layer: TPMI=1
16 1 layer: TPMI=15
17 1 layer: Precoding
according to the latest
PMI report on PUSCH
using the precoder(s)
indicated by the reported
PMI(s)
18~31 reserved

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1D mapped onto a given search space isless than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
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appended to format 7-1D until the payload size equals that of format 7-0A/B, except when format 7-1D assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1D carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A12B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1D until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2AI2B/2C/2D/4.

5.3.3.1.21 Format 7-1E
DCI format 7-1E is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1E:

- Thefields of format 7-1A

- SRSrequest — 0 or 1 bit as defined in clause 8.2 of [3] (thisfield is present only for TDD operation, if the UE has
indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-
DCI7-TriggeringConfig-r15)

- Scrambling identity— 1 bit as defined in clause 6.10.3.1 of [2]
- Precoding information — 2 bits as specified in Table 5.3.3.1.21-1.

Table 5.3.3.1.21-1: Content of precoding information field

Bit field mapped to index Message
0 2 layers: transmit diversity
antenna ports 7, 8
1 1 layer: antenna port 7
2 1 layer: antenna port 8
3 2 layers: antenna ports 7, 8

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1E mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
appended to format 7-1E until the payload size equals that of format 7-0A/B, except when format 7-1E assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1E carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A12B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1E until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/A.

5.3.3.1.22 Format 7-1F
DCI format 7-1F is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1F:

- Thefields of format 7-1A

- SRSrequest — 0 or 1 bit as defined in clause 8.2 of [3] (thisfield is present only for TDD operation, if the UE has
indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-
DCI7-TriggeringConfig-r15)

- DMRS position indicator — 1 bit, where the value O indicates the presence of DMRS and the value 1 indicates the
absence of DMRS. (Thefield is present only if UE is configured with dI-STTI-Length=subslot). Thisfield is set
to 0 when the UE is configured with higher layer parameter blindS otSubsl otPDSCH-Repetitions set to TRUE
and the repetition number is greater than 1.
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- Antenna port(s), scrambling identity and number of layers— 3 bits as specified in Table 5.3.3.1.22-2 if the UE is
higher layer configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10, Table 5.3.3.1.22-3 if the UE is higher
layer configured with slotSubsl otPDSCH-TXDiv-4layer-TM9/10, or Table 5.3.3.1.22-1 otherwise, where nsoip iS
the scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2], or 1 bit as specified in Table
5.3.3.1.5C-6 where hgoip is the scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2]
when higher layer parameter semiOpenLoop-STTI is configured.

When higher layer parameter semiOpenLoop-STTI is configured, antenna ports 7 and 8 are used for transmit diversity.

Table 5.3.3.1.22-1: Antenna port(s), scrambling identity and number of layers indication

Value

Message

1 layer, port 7, nscio=0

1 layer, port 7, nscip=1

1 layer, port 8, nscip=0

1 layer, port 8, nscip=1

2 layers, ports 7-8, nscip=0

2 layers, ports 7-8, nscip=1

3 layers, ports 7-9

~NO |0 |WIN|F|O

4 layers, ports 7-10

Table 5.3.3.1.22-2: Antenna port(s), scrambling identity and number of layers indication
if the UE is configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10

Value

Message

1 layer, port 7, nscio=0

1 layer, port 7, nscip=1

1 layer, port 8, nscip=0

1 layer, port 8, nscip=1

2 layers, ports 7-8, nscip=0

2 layers, ports 7-8, nscip=1

OO0 |WIN|F|O

2 layers, transmit diversity
ports 7-8, nscip=0

2 layers, transmit diversity
ports 7-8, nscip=1

Table 5.3.3.1.22-3: Antenna port(s), scrambling identity and number of layers indication
if the UE is configured with slotSubslotPDSCH-TXDiv-4layer-TM9/10

Value

Message

1 layer, port 7, nscip=0

1 layer, port 7, nscip=1

1 layer, port 8, nscip=0

1 layer, port 8, nscip=1

2 layers, ports 7-8, nscip=0

O W|N|FR[O

2 layers, transmit diversity
ports 7-8, nscip=0

3 layers, ports 7-9

~N (o

4 layers, ports 7-10

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1F mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
appended to format 7-1F until the payload size equal s that of format 7-0A/B, except when format 7-1F assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1F carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A12B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1F until the payload size is not equal to that of a configured format

0/0C/1/1A/1B/1D/2/2AI2B/2C/2D/4.
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5.3.3.1.23 Format 7-1G
DCI format 7-1G is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1G:

- Thefields of format 7-1A

- SRSrequest — 0 or 1 bit asdefined in clause 8.2 of [3] (thisfield is present only for TDD operation, if the UE has
indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-
DCI7-TriggeringConfig-r15)

- DMRS position indicator — 1 bit, where the value 0 indicates the presence of DMRS and the value 1 indicates the
absence of DMRS. (Thefield is present only if UE is configured with dI-STTI-Length=subslot). Thisfield is set
to 0 when the UE is configured with higher layer parameter blindS otSubsl otPDSCH-Repetitions set to TRUE
and the repetition number is greater than 1.

- Antenna port(s), scrambling identity and number of layers— 3 bits as specified in Table 5.3.3.1.22-2if the UE is
higher layer configured with slotSubslotPDSCH-TXDiv-2layer-TM9/10, Table 5.3.3.1.22-3 if the UE is higher
layer configured with slotSubsl otPDSCH-TXDiv-4layer-TM9/10, or Table 5.3.3.1.22-1 otherwise, where nsoip iS
the scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2], or 1 bit as specified in Table
5.3.3.1.5C-6 where ngcip is the scrambling identity for antenna ports 7 and 8 defined in clause 6.10.3.1 of [2]
when higher layer parameter semiOpenLoop-STTI is configured.

- PDSCH RE Mapping and Quasi-Co-Location Indicator — 2 bits as defined in clauses 7.1.9 and 7.1.10 of [3]
When higher layer parameter semiOpenLoop-STTI is configured, antenna ports 7 and 8 are used for transmit diversity.

If the UE is configured to decode SPDCCH CRC scrambled by the C-RNTI and the number of information bitsin
format 7-1G mapped onto a given search space is less than that of format 7-0A/B depending on the configured uplink
transmission mode for scheduling the same serving cell and mapped onto the same search space, zeros shall be
appended to format 7-1G until the payload size equals that of format 7-0A/B, except when format 7-1G assigns
downlink resource on a secondary cell without an uplink configuration associated with the secondary cell.

If the number of information bitsin format 7-1G carried by PDCCH is equal to the payload size of a configured format
0/0C/1/1A/1B/1D/2/2A12B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as
defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero
bit(s) shall be appended to format 7-1G until the payload size is not equal to that of a configured format
0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/A.

5.3.3.2 CRC attachment
Error detection is provided on DCI transmissions through a Cyclic Redundancy Check (CRC).

The entire payload is used to calculate the CRC parity bits. Denote the bits of the payload by a,, &, a,,83,...,a5 3, and
the parity bits by pg, p;, P2, P3,--, P _1 - Aisthe payload size and L is the number of parity bits.

The parity bits are computed and attached according to clause 5.1.1 setting L to 16 bits, resulting in the sequence
by,b;,by,bs,....bg 1, where B= A+ L.

In the case where closed-loop UE transmit antenna selection is not configured or applicable, after attachment, the CRC
parity bits are scrambled with the corresponding RNTI X, i 0 Xrnti g5+ Xrntias - Where X o corresponds to the MSB of

the RNTI, to form the sequence of bitscy, c;,C,, C3,...,Cg_1 . The relation between ¢, and by is:
c,=b, fork=0,1,2, ... A1
C = (B + X _a)MOd2  for k= A, A+1, A+2,..., A+15.

In the case where closed-loop UE transmit antenna selection is configured and applicable, after attachment, the CRC
parity bits with DCI format 0 or DCI format 6-OA are scrambled with the antenna selection mask X, o, Xag 11+ Xas15 S
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indicated in Table 5.3.3.2-1 and the corresponding RNTI X 0» Xenti 11+ Xnti 15 t0 form the sequence of bits
Co,C;,Cy,C3,...,Cg_4. Therelation between ¢, and by is:

c,=b, fork=0,1,2, ..., A1

Ci = (B + Xemikoa + Xask_a)MOd2  for k= A, A+1, A+2,..., A+15.

Table 5.3.3.2-1: UE transmit antenna selection mask

UE transmit antenna selection Antenna selection mask
< XAS,O’ XAS,l’ b XAS,15 >
UE port 0 <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 0>
UE port 1 <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, 1>
5.3.3.3 Channel coding

Information bits are delivered to the channel coding block. They are denoted by ¢,,¢;,C5,C3,....Cx_1 , WhereK isthe
number of bits, and they are tail biting convolutionally encoded according to clause 5.1.3.1.

After encoding the bits are denoted by dg) , dl(i) , dg) , dg) ,...,dg)_l , With i =0,1,and 2, and where D is the number of
bits on the i-th coded stream, i.e., D=K .
5.3.34 Rate matching

A tail biting convolutionally coded block is delivered to the rate matching block. This block of coded bits is denoted by
d(()i) : dl(i) : dg) , dg) ,...,dg)_l , With i =0,1,and 2, and where i is the coded stream index and D is the number of bitsin
each coded stream. This coded block is rate matched according to clause 5.1.4.2.

After rate matching, the bits are denoted by €;,€;,€,,6;,...,€c_; , Where E is the number of rate matched bits.

5.34 Control format indicator

Data arrives each subframe to the coding unit in the form of an indicator for the time span, in units of OFDM symbols,
of the DCI carried by PDCCH in that subframe of the corresponding DL cell. The CFI takes values CFl = 1, 2 or 3. For

system bandwidths N 25 > 10, the span of the DCI carried by PDCCH in units of OFDM symbols, 1, 2 or 3, is given by

the CFI. For system bandwidths N 25 <10, the span of the DCI carried by PDCCH in units of OFDM symbols, 2, 3 or
4, isgiven by CFI+1.

The coding flow is shown in Figure 5.3.4-1.

|

Channel coding

by by ...Bag l
Figure 5.3.4-1 Coding for CFl

5.34.1 Channel coding

The control format indicator is coded according to Table 5.3.4-1.
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Table 5.3.4-1: CFl code words

CFIl code word
CFI < bo, by, ..., b31 >
1 <0,1,1,0,4,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1,1,0,1>
2 <1,01102110110,10110,2,10,1,1,0,1,1,0,1,1,0,1,1,0>
3 <1,10,110110,1,1,0,1,1,0,1,1,0,4,1,0,1,1,0,1,1,0,1,1,0,1,1>
(Res:rved) <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0>

5.35 HARQ indicator (HI)

Data arrives to the coding unit in the form of indicators for HARQ acknowledgement for one transport block.

"

Channel coding

The coding flow is shown in Figure 5.3.5-1.

by, by, b, i
Figure 5.3.5-1 Coding for HI

5.35.1 Channel coding

The HI is coded according to Table 5.3.5-1, where for a positive acknowledgement HI = 1 and for a negative
acknowledgement HI = 0.

Table 5.3.5-1: HI code words

HI code word

HIi < bo, b1, b2>
<0,00>
1 <111>

54 Sidelink transport channels and control information

54.1 Sidelink broadcast channel

Figure 5.4.1-1 shows the processing structure for the SL-BCH transport channel. Data arrives to the coding unit in the
form of a maximum of one transport block. The following coding steps can be identified:

- Add CRC to the transport block
- Channel coding
- Rate matching

The coding steps for SL-BCH transport channel are shown in the figure below. In addition, after rate matching PUSCH
interleaving is applied according to clauses 5.2.2.7 and 5.2.2.8 without any control information in order to apply atime-
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first rather than frequency-first mapping, where c,,,, = 2- (NS, - 3) and the sequence of bits f is equal to e. For SL-
BCH configured by higher layersfor V2X sidelink, ¢, =2-(NS,, —2)-3 is used.

ao,al,...,aA_l l

CRC attachment

Cy:Cyse-sCr g v

Channel coding

40,0,

Rate matching

€)1 €, €1 i
Figure 5.4.1-1: Transport channel processing for SL-BCH

541.1 Transport block CRC attachment
Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC).

The entire transport block is used to calculate the CRC parity bits. Denote the bitsin atransport block delivered to layer
lbyagy,a,,a,,as,...,a, 1, and the parity bitsby py, Py, P2, P3.--.» P31 - Aisthe size of the transport block and L is the

number of parity bits. The lowest order information bit ap is mapped to the most significant bit of the transport block as
defined in clause 6.1.1 of [5].

The parity bits are computed and attached according to clause 5.1.1 setting L to 16 bits, resulting in the sequence of bits
CO’C:L’CZ’C3""’CK—1 Whel’e Ck = bk fOI’ k: 0, 1, 2, ceay K'l and K:A+L.
54.1.2 Channel coding

Information bits are delivered to the channel coding block. They are denoted by ¢;,¢;,C5,Cs,...,Cx_; , WhereK isthe
number of bits, and they are tail biting convolutionally encoded according to clause 5.1.3.1.

After encoding the bits are denoted by d{,d{",d{",d{,..,d{, , withi =0, and 2, and where D is the number of bits
on thei-th coded stream, i.e.,, D=K .

54.13 Rate matching

A tail biting convolutionally coded block is delivered to the rate matching block. This block of coded bits is denoted by
d$?,dM,d$,d",...,d0), , withi =01,and 2, and where i isthe coded stream index and D is the number of bitsin each

coded stream. This coded block is rate matched according to clause 5.1.4.2.

After rate matching, the bits are denoted by ,,€,,€,,€;,...,€c_; , where E is the number of rate matched bits as defined
in clause 9.6.1 of [2].
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542 Sidelink shared channel

The processing of the sidelink shared channel follows the downlink shared channel according to clause 5.3.2, with the
following differences:

- Dataarrivesto the coding unit in the form of a maximum of one transport block every transmission timeinterval
(TTI)

- Inthe step of code block concatenation, the sequence of coded bits corresponding to one transport block after
code block concatenation is referred to as one codeword in clause 9.3.1 of [2].

- PUSCH interleaving is applied according to clauses 5.2.2.7 and 5.2.2.8 without any control information in order
to apply atime-first rather than frequency-first mapping, where c,,, =2- (Ngﬁm _1). For SL-SCH configured by

higher layersfor V2X sidelink, C_,, =2- (Ng}mb - 2)_1is used if the transmission format field of SCI format 1is

present and set to 1, otherwise C_, =2- (NSS/Lmb ~2).

5.4.3 Sidelink control information
An SCI transports sidelink scheduling information.

The processing for one SCI follows the downlink control information according to clause 5.3.3, with the following
differences:

- Inthe step of CRC attachment, no scrambling is performed.

- PUSCH interleaving is applied according to clauses 5.2.2.7 and 5.2.2.8 without any control information in order
to apply atime-first rather than frequency-first mapping, where c,,, =2- (Ngﬁm _1) and the sequence of bitsfis

equal to e. For SCI format 1, ¢, , = 2'(N§/|Fm _2),

5431 SCI formats
The fields defined in the SCI formats bel ow are mapped to the information bits ap to aa.1 as follows.

Each field is mapped in the order in which it appears in the description, with the first field mapped to the lowest order
information bit ap 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 ao.

54311 SCI format 0
SCI format 0 is used for the scheduling of PSSCH.
The following information is transmitted by means of the SCI format O:

- Frequency hopping flag — 1 bit as defined in clause 14.1.1 of [3].

- Resource block assignment and hopping resource allocation — (Iog2 (NS5 (N35 +1)/ 2)-‘ bits
- For PSSCH hopping:

- Ns__nop MSB bits are used to obtain the value of Nprg (i) asindicated in clause 8.4 of [3]
- Ulogz(NS'g3 (N3 +1)/2)-‘ — N hop ) bits provide the resource allocation in the subframe

- For non-hopping PSSCH:

- (ﬁogz(N%(N% +1)/2)-‘ ) bits provide the resource alocation in the subframe as defined in clause 8.1.1
of [3]
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- Time resource pattern — 7 bits as defined in clause 14.1.1 of [3].

- Modulation and coding scheme — 5 bits as defined in clause 14.1.1 of [3]

- Timing advance indication — 11 bits as defined in clause 14.2.1 of [3]

- Group destination ID — 8 bits as defined by higher layers

5.4.3.1.2 SClI format 1
SCI format 1 is used for the scheduling of PSSCH.

The following information is transmitted by means of the SCI format 1.

Priority - 3 bits asdefined in clause 4.4.5.1 of [7].

Resource reservation — 4 bits as defined in clause 14.2.1 of [3].

Frequency resource location of initial transmission and retransmission — ﬁogz(N;Lmhmnd (NSichanma +1)/ 2)-‘
bits as defined in clause 14.1.1.4C of [3].

Time gap between initial transmission and retransmission - 4 bits as defined in clause 14.1.1.4C of [3].
Modulation and coding scheme — 5 bits as defined in clause 14.2.1 of [3].

Retransmission index — 1 bit as defined in clause 14.2.1 of [3].

Transmission format— 1 bit, where value 1 indicates a transmission format including rate-matching and TBS
scaling, and value O indicates a transmission format including puncturing and no TBS-scaling. Thisfield isonly
present if the transport mechanism selected by higher layers indicates the support of rate matching and TBS
scaling.

Reserved information bits are added until the size of SCI format 1 is equal to 32 bits. The reserved bits are set to
zero.

54.4 Sidelink discovery channel

The processing of the sidelink discovery channel follows the downlink shared channel according to clause 5.3.2, with
the following differences:

Data arrives to the coding unit in the form of a maximum of one transport block every transmission time interval
(TTI).

In the step of code block concatenation, the sequence of coded bits corresponding to one transport block after
code block concatenation is referred to as one codeword in clause 9.5.1 of [2].

PUSCH interleaving is applied according to clauses 5.2.2.7 and 5.2.2.8 without any control information in order
to apply atime-first rather than frequency-first mapping, where c,,, =2 (NS, -1).

6

6.1

Narrowband loT

Mapping to physical channels

For Narrowband |oT, transport channels are mapped onto narrowband physical channels, the channel coding,
multiplexing, and interleaving of which are specified in clauses 6.3 and 6.4 for the uplink and downlink, respectively.
Table 6.1-1 specifies the mapping of the uplink transport channelsto their corresponding physical channels. Table 6.1-2
specifies the mapping of the downlink transport channelsto their corresponding physical channels.Table 6.1-3 specifies
the mapping of control channel information to its corresponding physical channel.
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Table 6.1-1
TrCH Physical Channel
UL-SCH NPUSCH (format 1)
RACH NPRACH
Table 6.1-2
TrCH Physical Channel
DL-SCH NPDSCH
BCH NPBCH
PCH NPDSCH
Table 6.1-3
Control information Physical Channel
UCl NPUSCH (format 2)
DCI NPDCCH

6.2 Generic procedures

The generic procedures for channel coding, multiplexing and interleaving are as in clause 5.1 unless otherwise noted in
clause 6.

Usage of coding scheme and coding rate for the different types of TrCH is shown in table 6.2-1. Usage of coding
scheme and coding rate for the different control information typesis shown in table 6.2-2.

Table 6.2-1: Usage of channel coding scheme and coding rate for TrCHs

TrCH Coding scheme [ Coding rate
UL-SCH Turbo coding 1/3
BCH Tail biting
DL-SCH convolutional 1/3
PCH coding

Table 6.2-2: Usage of channel coding scheme and coding rate for control information.

Control Information Coding scheme | Coding rate
Tail biting
DCI convolutional 1/3
coding
UCl Block code 1/16
6.3 Uplink transport channels and control information

6.3.1 Random access channel

The sequence for the random access channel is processed according to [2].
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6.3.2 Uplink shared channel

Figure 6.3.2-1 shows the processing structure for the UL-SCH transport channel. Data arrives to the coding unit in the
form of a maximum of one transport block over a number of resource units per UL cell. The number of resource unitsis
scheduled according to [3]. The following coding steps can be identified:

- CRC attachment
- Channel coding

- Rate matching

I T YN l

CRC attachment

CorClinChka

Channel coding

y

49,d9,...d%, |

Rate matching

€68 i

Figure 6.3.2-1: Transport block processing for UL-SCH

The CRC attachment, channel coding, and rate matching are performed according to clauses 5.2.2.1, 5.2.2.3, and
5.2.2.4, respectively, with the following differences:

- Inclause5.1.4.1.2 inthecalculation of G’ , Qmis 1 for n/2-BPSK and 2 for n/4-QPSK, and rvigx = 0 or 2.

In addition, after rate matching interleaving is applied per resource unit according to clauses 5.2.2.7 and 5.2.2.8 without
any control information in order to apply atime-first rather than frequency-first mapping, where the input sequence to

5.2.2.7 isthe portion of e for aresource unit instead of f, and where C,_,, = (N;;b—l)N:(;s isthe number of SC-FDMA

symbolsfor NPUSCH in a UL resource unit asgiven in clause 10.1.2.3 of [2].

6.3.3 Uplink control information on NPUSCH without UL-SCH data

When control datais sent via NPUSCH without UL-SCH data and arrives to the coding unit in the form of an indicator
for HARQ acknowledgement for one transport block, the coding flow is as shown in Figure 6.3.3-1.

00ACK l

Channel coding

B, B

Figure 6.3.3-1: Coding for HARQ-ACK
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The one bit information of HARQ-ACK O(? € is coded accordi ng to Table 6.3.3-1, where for a positive

ACK _ ACK

acknowledgement O, ~ = 1 and for a negative acknowledgement 0, ~ = 0.

Table 6.3.3-1: HARQ-ACK code words

HARQ-ACK HARQ-ACK code word
< OOACK S < bo, by, bz,...b1s>
0 <0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0>
1 <1,1111111111,11,11,1>

6.3.4 Scheduling request

The scheduling request indication is received from higher layers and is processed according to [2] and [3].

6.4 Downlink transport channels and control information

6.4.1 Broadcast channel

The processing structure for the BCH transport channel is according to Clause 5.3.1, with the following differences:
- Thetransmission timeinterval (TTI) is 640ms
- Thesize of the BCH transport block is set to 34 bits

- The CRC mask for NPBCH is selected according to 1 or 2 transmit antenna ports at eNodeB according to Table
5.3.1.1-1, where the transmit antenna ports are defined in clause 10.2.6 of [2]

- The number of rate matched bitsis defined in clause 10.2.4.1 of [2].

6.4.2 Downlink shared channel and Paging channel

Figure 6.4.2-1 shows the processing structure for each transport block for the DL-SCH and PCH transport channels.
Data arrives to the coding unit in the form of a maximum of one transport blocks over a number of resource units per
DL cell. The following coding steps can be identified for each transport block of aDL cell:

- CRC attachment
- Channel coding

- Rate matching
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8,3y, Ap g i

CRC attachment

CorClinCha o

Channel coding

40,49, |

Rate matching

€8 € i

Figure 6.4.2-1: Transport block processing for DL-SCH and PCH

The CRC attachment, channel coding, and rate matching is performed according to clauses5.1.1, 5.1.3.1 and 5.1.4.2,
respectively. For the CRC attachment, the parity bits are computed and attached according to clause 5.1.1 setting L to
24 bits and using the generator polynomial gcgrca4a (D), resulting in the sequence of bitscy, ¢;,C,,Cs,...,Cx_; Where

c, =b, fork=0,1,2,...,K-1and K=A+L.

6.4.3 Downlink control information

A DCI transports downlink or uplink scheduling information for one cell and one RNTI. The RNTI isimplicitly
encoded in the CRC. The processing structure for one DCI is according to Clause 5.3.3.

6.4.3.1 DCI Format NO
DCI format NO is used for the scheduling of NPUSCH and operation on preconfigured UL resourcesin one UL cell.
The following information is transmitted by means of the DCI format NO:

- Fagfor format NO/format N1 differentiation — 1 bit, where value 0 indicates format NO and value 1 indicates
format N1

- Modulation and coding scheme — 4 bits as defined in clause 16.5.1.2 of [3]. Thisfield is only present if format
NO CRC is scrambled by PUR-RNTI.

If format NO CRC is scrambled by PUR-RNTI and Modulation and coding schemeis set to '1110', the remaining fields
are set asfollows:

- ACK or Fallback indicator — 1 bit, where value O indicates ACK and value 1 indicates fallback as defined in
clause 16.6.4 of [3]

- NPUSCH repetition adjustment — 3 bits refer to | Rep iNTable 16.5.1.1-3 of [3]

- Timing advance adjustment — 6 bits as defined in clause 16.1.2 of [3]. Thefield isonly present if ACK or
Fallback indicator is set to O.

- All theremaining bitsin format NO are set to one
Otherwise

- Subcarrier indication — 6 hits as defined in clause 16.5.1.1 of [3]
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Resource assignment — 3 bits as defined in clause 16.5.1.1 of [3]
Scheduling delay — 2 bits as defined in clause 16.5.1 of [3]

Modulation and coding scheme — 4 bits as defined in clause 16.5.1.2 of [3]. Thisfield is not present if format NO
CRCisscrambled by PUR-RNTI.

Redundancy version — 1 bit as defined in clause 16.5.1.2 of [3]

Repetition number — 3 bits as defined in clause 16.5.1.1 of [3]

New dataindicator — 1 bit. If multiple TB are scheduled, it functions as New data indicator for the first TB.
DCI subframe repetition number — 2 bits as defined in clause 16.6 in [3]

Number of scheduled TB for Unicast — 1 bit, where value O indicates asingle TB is scheduled and value 1
indicates multiple TB are scheduled. Thisfield is only present if higher layer parameter npusch-MultiTB-Config
is enabled and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as
defined in [3]. Thefield is set to O if the CRC of the DCI is scrambled by SPS C-RNTI.

HARQ process number — 1 bit. Thisfield isonly present if 2 HARQ processes are configured and the
corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI asdefined in [3],
or if Number of scheduled TB for Unicast is present. If multiple TB are scheduled, it functions as New data
indicator for the second TB.

Resource reservation — 1 bit as defined in clause 16.5 of [3]. Thisfield isonly present if higher layer parameter
resour ceReservationConfigUL is configured and the DCI is mapped onto the UE-specific search space given by
C-RNTI asdefined in [3].

If the number of information bitsin format NO mapped onto the UE specific search space given by the C-RNTI as
defined in [3] isless than that of format N1 in the same search space, zeros shall be appended to format NO until the
payload size equals that of format N1.

6.4.3.2 DCI Format N1

DCI format N1 is used for the scheduling of one NPDSCH codeword per TTI in one cell, random access procedure
initiated by aNPDCCH order, notifying SC-M CCH change, and operation on preconfigured UL resources. The DCI
corresponding to a NPDCCH order is carried by NPDCCH.

The following information is transmitted by means of the DCI format N1:

If the format N1 CRC is scrambled by C-RNTI or RA-RNTI or PUR-RNTI:

- Flag for format NO/format N1 differentiation — 1 bit, where value O indicates format NO and value 1 indicates
format N1

- NPDCCH order indicator — 1 bit
Elseif theformat N1 CRC is scrambled by a G-RNTI:

- Information for SC-MCCH change notification — 2 bits as defined in clause 5.8a of [6]

Format N1 is used for random access procedure initiated by a NPDCCH order only if NPDCCH order indicator is

set to '1', format N1 CRC is scrambled with C-RNTI, and all the remaining fields are set as follows:

Preamble format indicator — 1 bit, where value 0 indicates preamble format 0/1 and value 1 indicates preamble
format 2. Thisfield isonly present if nprach-ParametersListFmt2 is configured and the UE indicates the nprach-
Format2 capability.

Starting number of NPRACH repetitions — 2 bits as defined in clause 16.3.2 of [3]

Subcarrier indication of NPRACH — 6 or 8 hits, thisfield is 8 bitsonly if Preamble format indicator is present
and set to 1, asdefined in clause 16.3.2 of [3]

Carrier indication of NPRACH — 4 bits as defined in clause 16.3.2 of [3]. Thisfield isonly present if ul-
ConfigList is configured and the UE indicates the multiCarrier-NPRACH capability.
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- All theremaining bitsin format N1 are set to one

Otherwise,

- Scheduling delay — 3 bits as defined in clause 16.4.1 of [3]

- Resource assignment — 3 bits as defined in clause 16.4.1.3 of [3]

- Modulation and coding scheme — 4 bits as defined in clause 16.4.1.5 of [3]

- Repetition number — 4 bits as defined in clause 16.4.1.3 of [3]

- New dataindicator — 1 bit. If multiple TB are scheduled, it functions as New dataindicator for the first TB.
- HARQ-ACK resource— 4 bits as defined in clause 16.4.2 of [3].

- DCI subframe repetition number — 2 bits as defined in clause 16.6 in [3]

- Number of scheduled TB for SC-MTCH — 3 bits, indicating from 1 to 8 TBs. Thisfield is only present if higher
layer parameter sc-mtch-InfoListMultiTB-r16 is enabled and the CRC of the DCI is scrambled by G-RNTI.

- Number of scheduled TB for Unicast — 1 bit, where value O indicates asingle TB is scheduled and value 1
indicates multiple TB are scheduled. Thisfield is only present if higher layer parameter npdsch-Multi TB-Config
is enabled and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as
defined in [3]

- HARQ process number — 1 bit. Thisfield isonly present if 2 HARQ processes are configured and the
corresponding DCI format is mapped onto the UE specific search space given by the C-RNTI asdefined in [3],
or if Number of scheduled TB for Unicast is present. If multiple TB are scheduled, it functions as New data
indicator for the second TB.

- Resource reservation — 1 hit as defined in clause 16.4 of [3]. Thisfield isonly present if higher layer parameter
resourceReservationConfigDL is configured and the DCI is mapped onto the UE-specific search space given by
C-RNTI asdefined in [3].

When the format N1 CRC is scrambled with aRA-RNTI or a G-RNTI, then the following fields among the fields above
are reserved for RA-RNTI and not present for G-RNTI:

- New dataindicator
- HARQ-ACK resource

If the number of information bitsin format N1 mapped onto the same search space is less than that of format NO and the
format N1 CRC is not scrambled by G-RNTI, zeros shall be appended to format N1 until the payload size equals that of
format NO.

6.4.3.3 DCI Format N2

DCI format N2 is used for paging, direct indication, scheduling of one NPDSCH codeword carrying SC-MCCH in one
cell, and notifying SC-MCCH change.

The following information is transmitted by means of the DCI format N2:
- If theformat N2 CRC is scrambled by P-RNTI:

- Flag for paging/direct indication differentiation — 1 bit, with value O for direct indication and value 1 for
paging

- Elseif theformat N2 CRC is scrambled by a SC-RNTI:
- Information for SC-MCCH change notification — 1 bit as defined in clause 5.8a of [6]
- If theformat N2 CRC is scrambled by P-RNTI and Flag=0:

- Direct Indication information — 8 bits provide direct indication of system information update and other fields,
asdefined in [6]
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- Reserved information bits are added until the sizeis equal to that of format N2 with Flag=1
- If theformat N2 CRC is scrambled by P-RNTI and Flag=1, or if the format N2 CRC is scrambled by SC-RNTI:

- Resource assignment — 3 bits as defined in clause 16.4.1.3 of [3]

Modulation and coding scheme — 4 bits as defined in clause 16.4.1.5 of [3]

Repetition number — 4 bits as defined in clause 16.4.1.3 of [3]

DCI subframe repetition number — 3 bits as defined in clause 16.6 of [3]
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Change history

Date TSG # TSG Doc. CR Rev [Subject/Comment Old New
2006-09 Skeleton 0.0.0
2006-10 Updated skeleton 0.0.0 0.0.1
2006-10 Endorsed skeleton 0.0.1 0.1.0
2006-11 Added TC. Added Broadcast, Paging and MBMS transport 0.1.0 0.1.1

channels in Table 4.2-1.
2006-11 Endorsed v 0.2.0 0.1.1 0.2.0
2006-12 Added CC. Added type of coding for each transport channel or |0.2.0 0.2.1
control information.
2007-01 Editor's version 0.2.1 0.2.2
2007-01 Endorsed v 0.3.0 0.2.2 0.3.0
2007-02 Added QPP turbo Interleaver description. 0.3.0 0.3.1
2007-02 Editor's version 0.3.1 0.3.2
2007-02 Endorsed v 0.4.0 0.3.2 0.4.0
2007-02 Added CRC details for PDSCH, PDCCH and PUSCH. Added 0.4.0 0.4.1

QPP turbo-interleaver parameters. Set Z to 6144. Added details
on code block segmentation.

2007-02 Editor's version 0.4.1 0.4.2
2007-03 | RAN#35 [ RP-070170 For information at RAN#35 0.4.2 1.0.0
2007-03 Editor's version 1.0.0 1.0.1
2007-03 Editor's version 1.0.1 1.1.0
2007-05 Editor's version 1.1.0 1.1.1
2007-05 Editor's version 1.1.1 1.1.2
2007-05 Editor's version 1.1.2 1.2.0
2007-06 Added circular buffer rate matching for PDSCH and PUSCH. 1.2.0 1.2.1
Miscellaneous changes.
2007-06 Editor's version 1.2.1 1.2.2
2007-07 Editor's version 122 1.2.3
2007-07 Endorsed by email following decision taken at RAN1#49b 123 1.3.0
2007-08 Editor's version including decision from RAN1#49bis. 1.3.0 1.3.1
2007-08 Editor's version 1.3.1 1.3.2
2007-08 Editor's version 1.3.2 1.4.0
2007-09 Editor's version with decisions from RAN1#50 1,4.0 14,1
2007-09 Editor's version 1.4.1 1.4.2
10/09/07 | RAN#37 | RP-070730 - - |For approval at RAN#37 14.2 2.0.0
12/09/07 | RAN_37 | RP-070730 - - | Approved version 2.0.0 8.0.0
28/11/07 | RAN_38 | RP-070949 | 0001 | - |Update of 36.212 8.0.0 8.1.0
05/03/08 | RAN_39 | RP-080145 | 0002 | - |Update to 36.212 incorporating decisions from RAN1#51bis and |8.1.0 8.2.0
RAN1#52
28/05/08 | RAN_40 | RP-080433 | 0003 [ - |Joint coding of CQI and ACK on PUCCH 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 [ 0004 [ 1 [ACK insertion into PUSCH 8.2.0 8.3.0
28/05/08 | RAN 40 | RP-080433 | 0005 | 1 [Introduction of format 1C 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0006 [ 1 [Miscellaneous fixes to 36.212 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0008 [ 1 |On multiplexing scheme for indicators 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 [ 0009 [ 1 [On the soft buffer split of MIMO and TDD 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 [ 0010 | - |Resource assignment field for distributed VRB 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0011 [ - |Clarifying the use of the different DCI formats 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0012 [ 1 |Clarifying the value of N, 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0013 [ - |Payload size for DCI formats 3 and 3A 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 [ 0014 [ - [Coding of ACK on PUSCH 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0015 [ 1 |Coding of Rl on PUSCH and mapping 8.2.0 8.3.0
28/05/08 | RAN 40 | RP-080433 | 0016 | - [CRC for control information on PUSCH 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 [ 0017 | - |Introduction of Downlink Assignment Index 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0018 [ - [Coding of CQI/PMI on PUSCH coming from PUCCH 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0019 [ - |Simultaneous transmission of aperiodic CQI and UL control 8.2.0 8.3.0
28/05/08 | RAN 40 | RP-080433 | 0020 [ - |Encoding of antenna indicator on DCI format 0 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0021 [ - |PDCCH coverage in narrow bandwidths 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080433 | 0022 [ - |Closed-loop and open-loop spatial multiplexing 8.2.0 8.3.0
28/05/08 | RAN_40 | RP-080457 | 0023 [ - |Formula for linkage between PUSCH MCS and amount of 8.2.0 8.3.0
resources used for control
09/09/08 | RAN 41 | RP-080669 | 0026 [ - [Correction to PUSCH Channel Interleaver 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 | 0028 [ - |Correction of mapping of ACK/NAK to bhinary bit values 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0029 [ - |Correction to bit collection, selection and transmission 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 0030 | - Padding one bit to DCI format 1 when format 1 and format 0/1A |8.3.0 8.4.0
have the same size
09/09/08 | RAN_41 | RP-080669 | 0031 [ - [Modification of M_limit 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0032 [ - |Definition of Formats 2 and 2A 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0033 | 2 [Corrections to DCI formats 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 | 0035 [ 1 |Format 1B confirmation flag 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 0036 | - gﬁrrectilons to Rank information scrambling in Uplink Shared 8.3.0 8.4.0
anne
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Change history
Date TSG # TSG Doc. CR Rev [Subject/Comment Old New
09/09/08 | RAN_41 | RP-080669 | 0037 [ 2 |Clarification of TPC commands signaled in DCI formats 3/3A 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0038 [ - |Clarification on UE transmit antenna selection mask 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0039 [ 1 |Linking of control resources in PUSCH to data MCS 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 [ 0041 | - |Definition of Bit Mapping for DCI signalling 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0042 | 1 [Clarification on resource allocation in DCI format 1/2/2A 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 0043 | - ECI Folrmat 1A changes needed for scheduling Broadcast 8.3.0 8.4.0
ontro|
09/09/08 | RAN_41 | RP-080669 [ 0044 [ - [DCIformatlC 8.3.0 8.4.0
09/09/08 | RAN 41 | RP-080669 | 0045 [ - [Miscellaneous corrections 8.3.0 8.4.0
11/09/08 | RAN_41 | RP-080736 | 0046 | 1 |Correction on downlink multi-user MIMO 8.3.0 8.4.0
09/09/08 | RAN_41 | RP-080669 0047 | - gorrections to DL DCI Formats In case of Ambiguous Payload |8.3.0 8.4.0
izes
09/09/08 | RAN_41 | RP-080669 0048 CR for RE provisioning for the control information in case of 8.3.0 8.4.0
" |CQl-only transmission on PUSCH
09/09/08 | RAN_41 | RP-080669 | 0091 [ 2 |Coding and multiplexing of multiple ACK/NACK in PUSCH 8.3.0 8.4.0
03/12/08 | RAN_42 | RP-080983 0050 | 2 (zlls_rifliqclation of input bits corresponding to 2-bit HARQ-ACK and |8.4.0 8.5.0
-bit
03/12/08 | RAN 42 | RP-080983 | 0053 [ - |Editorial corrections to 36.212 8.4.0 8.5.0
03/12/08 | RAN 42 | RP-080983 | 0055 [ - |Miscellaneous Corrections 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 [ 0057 [ - |Clarification of mapping of information bits 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 0058 | - (Flompletion of 36.212 CR47 (R1-083421) for "new" DCI 8.4.0 8.5.0
ormats
03/12/08 | RAN_42 | RP-080983 0059 | - Change for determining DCI format 1A TBS table column 8.4.0 8.5.0
indicator for broadcast control
03/12/08 | RAN_42 | RP-080983 [ 0061 | 2 |Defining DCI format 1A for downlink data arrival 8.4.0 8.5.0
03/12/08 | RAN 42 | RP-080983 | 0063 [ 1 |ACK/NACK transmission on PUSCH for LTE TDD 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0065 [ - |Correction in 36.212 related to TDD downlink HARQ processes |8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0067 [ 1 |Correction of control MCS offset and SRS symbol puncturing 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0068 [ 1 |DCI format 2/2A 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0069 [ - |Correction to zero padding in DCI format 1 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0071 [ - |Clarification of RI bit field mapping for PUCCH 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0072 [ - |Clarifying RNTI bit mapping for PDCCH CRC scrambling 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 | 0073 [ - |Clarification on BCH transport block size 8.4.0 8.5.0
03/12/08 | RAN_42 | RP-080983 0076 | - Clarification on the number of PUCCH-based CQI/PMI bits 8.4.0 8.5.0
when reported on PUSCH
04/03/09 | RAN 43 | RP-090235 77 1 [Corrections to Transmitted Rank Indication 8.5.0 8.6.0
04/03/09 | RAN 43 | RP-090235 79 1 [Correction to the bundled ACK/NACK and DAI transmission 8.5.0 8.6.0
04/03/09 | RAN 43 | RP-090235 80 2 |Corrections to transmission modes 8.5.0 8.6.0
04/03/09 | RAN 43 | RP-090235 81 1 [Correction on ACKNACK transmission on PUSCH for LTE TDD |8.5.0 8.6.0
04/03/09 | RAN 43 | RP-090235 82 2 |Corrections to CQI and RI fields description 8.5.0 8.6.0
04/03/09 | RAN_43 | RP-090235 83 - | Clarifying DCI format 1A and DCI Format 1B 8.5.0 8.6.0
04/03/09 | RAN_43 | RP-090235 92 1 |Clarification on channel coding for UCI HARQ-ACK 8.5.0 8.6.0
27/05/09 | RAN_44 | RP-090528 87 _ | Clarify some parameters for determining control resources on  |8.6.0 8.7.0
PUSCH
01/12/09 | RAN 46 | RP-091168 89 - |Clarification on bitwidth of RI 8.7.0 8.8.0
01/12/09 | RAN_46 | RP-091168 94 - | Correction to Channel interleaver for PUSCH RE Mapping 8.7.0 8.8.0
01/12/09 | RAN 46 | RP-091177 88 1 [Editorial corrections to 36.212 8.8.0 9.0.0
01/12/09 | RAN_46 | RP-091257 95 1 |Introduction of enhanced dual layer transmission 8.8.0 9.0.0
16/03/10 | RAN_47 | RP-100210 96 1 |MCCH change notification using DCI format 1C 9.0.0 9.1.0
16/03/10 | RAN_47 | RP-100211 97 ) Additio_n of missing reference to DCI format 2B + typo 9.0.0 9.1.0
corrections
01/06/10 | RAN 48 | RP-100589 98 - |Correction to TBS determination for DCI format 1C 9.1.0 9.2.0
14/09/10 | RAN_49 | RP-100899 99 - | Clarify soft buffer size determination for MCH 9.2.0 9.3.0
07/12/10 | RAN_50 | RP-101320 | 100 - |Introduction of Rel-10 LTE-Advanced features in 36.212 9.3.0 10.0.0
15/03/11 | RAN_51 | RP-110254 [ 101 | - |Correction on UE behavior upon receiving DCI format 1B 10.0.0 |10.1.0
15/03/11 | RAN 51 | RP-110256 102 - |Corrections to Rel-10 LTE-Advanced features in 36.212 10.0.0 [10.1.0
01/06/11 | RAN 52 | RP-110819 | 103 | 3 [Correction of DCI format O and 4 resource allocation 10.1.0 [10.2.0
01/06/11 | RAN_52 | RP-110819 | 104 [ 2 |Correction to Multi-cluster flag in DCI format O 10.1.0 |10.2.0
01/06/11 | RAN_52 | RP-110819 | 107 [ 2 |Corrections on HARQ-ACK Channel Coding in the PUSCH 10.1.0 [10.2.0
01/06/11 | RAN_52 | RP-110820 | 108 | 3 |A clarification for DCI format payload size 10.1.0 |10.2.0
01/06/11 | RAN_52 | RP-110819 | 110 | 1 |Correction the search space and RNTI for CQI and SRS 10.1.0 [10.2.0
request flag
01/06/11 | RAN_52 | RP-110819 | 111 - |Resource dimensioning for CQI only PUSCH transmission 10.1.0 |10.2.0
01/06/11 | RAN_52 | RP-110820 | 112 | 1 |Correction on bit representations of transport block processing |10.1.0 (10.2.0
for UL-SCH
01/06/11 | RAN 52 | RP-110818 | 113 - | Clarification on PMI indication in DCI format1B and format 2 10.1.0 [10.2.0
01/06/11 | RAN_52 | RP-110820 | 114 [ 1 |Rate maching parameters for CA 10.1.0 |10.2.0
01/06/11 | RAN_52 | RP-110819 116 - |HARQ-ACK on PUSCH for TDD with channel selection 10.1.0 (10.2.0
configured for 2 serving cells
01/06/11 | RAN_52 | RP-110823 | 117 - | Single codeword multiple layer transmission in uplink 10.1.0 |10.2.0
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15/09/11 | RAN_53 | RP-111228 | 119 | 1 |Corrections on transport block processing for UL-SCH 10.2.0 |10.3.0
15/09/11 | RAN_53 | RP-111230 [ 120 | 2 |On correction of channel coding of control information 10.2.0 |10.3.0
15/09/11 | RAN 53 | RP-111230 122 1 [Size adjustment of DCI format 0, 1A and 1 10.2.0 |10.3.0
15/09/11 | RAN 53 [ RP-111232 | 123 | 1 [Corrections on Nsrs 10.2.0 [10.3.0
15/09/11 | RAN 53 | RP-111232 124 | 2 |Corrections on DCI format 1B/1D 10.2.0 [10.3.0
15/09/11 | RAN 53 | RP-111228 | 125 | - [Minor Correction on DCI Format 1 Description 10.2.0 |10.3.0
15/09/11 | RAN 53 | RP-111226 127 - |Correction on ACK/NACK mapping 10.2.0 [10.3.0
15/09/11 | RAN_53 RP-111231 | 128 | - (Flgrrr:qe;:ttig'ns on channel coding of control information and DCI 10.2.0 [10.3.0

15/09/11 | RAN_53 Clarification and correction to configuration signalling condition |10.2.0 {10.3.0

RP-111229 | 129 | - |5 channel quality information formats

05/12/11 | RAN 54 | RP-111667 130 | 1 |Corrections on codebook index indication in DCI format 4 10.3.0 [10.4.0
05/12/11 | RAN 54 | RP-111666 131 - |HARQ-ACK on UCI-only PUSCH without UL-SCH data 10.3.0 |10.4.0
28/02/12 | RAN_55 | RP-120283 | 132 [ 2 |Corrections on payload size adjustment for DCI format 1A and 1|10.4.0 [10.5.0
28/02/12 | RAN 55 | RP-120283 133 1 |Correction of two HARQ-ACK feedback on PUSCH 10.4.0 |10.5.0
28/02/12 | RAN 55 | RP-120285 | 134 | 1 [Miscellaneous corrections 10.4.0 [10.5.0
13/06/12 | RAN_56 | RP-120739 [ 136 - | Correction to Data and control multiplexing 10.5.0 |10.6.0
13/06/12 | RAN_56 RP-120737 | 138 | - :(:)(r)rrrZthzllon to CSl request field size in DCI format 0 and DCI 10.5.0 [10.6.0
04/09/12 | RAN 57 | RP-121272 | 139 - |Introduction of Rel-11 LTE-Advanced features in 36.212 10.6.0 [11.0.0
04/12/12 | RAN_58 | RP-121839 | 143 - | Correction to the parameter ue-Category-v10xy 11.0.0 |11.1.0
04/12/12 | RAN_58 | RP-121846 | 144 | - |Finalisation for introducing Rel-11 features 11.0.0 |11.1.0
26/02/13 | RAN_59 RP-130255 | 145 | - gictjngal clarifications/corrections for introducing Rel-11 11.1.0 |[11.2.0
11/06/13 | RAN 60 [ RP-130751 | 147 | 2 [Correction on the RI bit width 11.2.0 [11.3.0
11/06/13 | RAN 60 | RP-130747 148 - |CR on DCI Format 4 payload size 11.2.0 (11.3.0
11/06/13 | RAN_60 | RP-130752 | 149 | - |Correction on the time span of the DCI 11.2.0 |11.3.0
11/06/13 | RAN_60 | RP-130752 [ 150 - | Correction on ARO bit setting for DL DCls carried by EPDCCH [11.2.0 [11.3.0
11/06/13 | RAN_60 | RP-130750 | 151 | - |[Clarification on DL DAl usage in inter-band TDD CA 11.2.0 |11.3.0

11/06/13 | RAN_60 Correction to bit padding of DCI format 1A for secondary cell 11.2.0 |11.3.0

RP-130749 | 153 | - | yjthout uplink component carrier

03/12/13 | RAN_62 | RP-131893 | 155 [ 1 |Correction on parameter ue-Category 11.3.0 |11.4.0
03/12/13 | RAN 62 | RP-131896 154 | 3 |Introduction of Rel 12 feature for Downlink MIMO Enhancement [11.4.0 ]12.0.0
10/06/14 | RAN_64 | RP-140858 | 156 | - |Clarification on UE antenna port based CRC masking 12.0.0 |12.1.0
10/06/14 | RAN_64 | RP-140859 | 157 | 1 |Correction on UCI multiplexing on PUSCH 12.0.0 |12.1.0
10/06/14 | RAN 64 [ RP-140862 | 158 - |Introduction of Rel 12 features of TDD-FDD CA and eIMTA 12.0.0 [12.1.0
10/06/14 | RAN 64 [ RP-140858 | 159 - | Clarification of downlink subframes 12.0.0 |12.1.0
10/09/14 | RAN_65 | RP-141485 161 - |CRfor 36.212 on 256QAM and LC-MTC 12.1.0 |12.2.0
08/12/14 | RAN_66 | RP-142106 | 163 | 3 |CR for 36.212 on 256QAM and LC-MTC 12.2.0 |12.3.0
08/12/14 | RAN_66 | RP-142098 | 164 [ 3 |Clarification of PUSCH rate matching with SRS 12.2.0 |12.3.0
08/12/14 | RAN_66 | RP-142107 | 166 [ - |Introduction of Dual Connectivity feature into 36.212 12.2.0 |12.3.0
09/03/15 | RAN 67 | RP-150366 162 | 3 |Introduction of D2D feature into 36.212 12.3.0 [12.4.0
15/06/15 | RAN_68 | RP-150936 | 169 | - |Corrections on eIMTA RRC parameter naming 12.4.0 |12.5.0
15/06/15 | RAN_68 | RP-150937 [ 171 | 1 |Correction for 36.212 on soft buffer assumption 12.4.0 |12.5.0
14/09/15 | RAN_69 | RP-151466 | 174 | 1 |Introducing 4-layer MIMO transmission in TM3 and TM4 12.5.0 |12.6.0
14/09/15 | RAN_69 RP-151467 | 175 | 2 Intro_duction of MIMO capability signalling for intra-band 12.50 12.6.0
contiguous CA
07/12/15 | RAN 70 | RP-152038 | 177 - | Correction on rank indication bit widths 12.6.0 [12.7.0
07/12/15 | RAN 70 | RP-152027 178 | 1 |Introduction of Rel 13 feature of eCA 12.7.0 [13.0.0
07/12/15 | RAN_70 | RP-152025 179 1 |Introduction of EB/FD-MIMO 12.7.0 |13.0.0
07/12/15 | RAN 70 | RP-152026 180 2 |Introduction of Rel 13 feature of LAA 12.7.0 [13.0.0
07/12/15 | RAN 70 | RP-152031 | 182 - |Introduction of Rel 13 features for SC-PTM 12.7.0 [13.0.0
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2016-03 [ RAN#71 | RP-160361 | 0181 | 3 B |Introduction of Rel-13 features of eMTC in 36.212 13.1.0
2016-03 | RAN#71 | RP-160358 | 0185 F |CR on mismatch between 36.212 and 36.331 13.1.0
2016-03 [ RAN#71 | RP-160358 | 0186 - F | Clarification on Class B CSI report 13.1.0
2016-03 | RAN#71 | RP-160365 | 0189 | - A (13c|)ar;ee(;tion to RI reporting for UE category with MIMO capability of 13.1.0
2016-03 | RAN#71 | RP-160358 | 0191 | - F |CR on CRI-RI payload restriction for non-eCA UE 13.1.0
2016-06 | RAN#72 | RP-161067 | 0192 3 B |Introduction of Rel-13 feature of NB-10T in 36.212 13.2.0
2016-06 | RAN#72 | RP-161062 | 0194 F | Correction on aperiodic CSI reporting mode 1-0 and 1-1 13.2.0
2016-06 | RAN#72 | RP-161063 | 0195 F |Correction to S1 and S2 definition and i2 bit width 13.2.0
2016-06 | RAN#72 | RP-161066 | 0196 1 F |MCS field in DCI format 6-2 for paging for MTC 13.2.0
2016-06 | RAN#72 | RP-161062 | 0197 | - F |Coding of higher layer parameter codebooksizeDetermination-r13 |13.2.0
2016-06 | RAN#72 | RP-161065 | 0198 - F | CR on subframe configuration for LAA 13.2.0
2016-06 | RAN#72 | RP-161063 | 0199 [ - F | Correction on the description of DMRS table 13.2.0
2016-06 [ RAN#72 | RP-161065 | 0200 - F | Clarification on the applicability of DL procedures for LAA SCell 13.2.0
2016-06 | RAN#72 | RP-161062 | 0201 - F | Correction on DAI Presence in DCI formats for eCA 13.2.0
2016-06 | RAN#72 | RP-161066 | 0202 - F |ldentify MPDCCH order in CE mode B in TS 36.212 (Solution 2) 13.2.0
2016-06 | RAN#72 | RP-161063 | 0203 | - F |CR on missing CRI-only table (36.212) 13.2.0
2016-06 [ RAN#72 | RP-161062 | 0205 F | Correction on citations to a DAI bits table 13.2.0
2016-06 | RAN#72 | RP-161066 | 0206 | 1 F |Frequency hopping flag definition in DCI formats for BL/ICE UE 13.2.0
2016-06 | RAN#72 | RP-161066 | 0207 F | Correction on the DCI payload size for eMTC in TS 36.212 13.2.0
2016-06 [ RAN#72 | RP-161066 | 0208 - F |Channel interleaver correction for eMTC 13.2.0
2016-09 | RAN#73 | RP-161563 | 0211 | - F |Correction on BCH rate matching in TS 36.212 13.3.0
2016-09 | RAN#73 | RP-161560 | 0213 | - F | Correction on bitwidth of CLASS A codebook 13.3.0
2016-09 | RAN#73 | RP-161560 | 0214 | - F |Corrections on CRI bit width in 36.212 13.3.0
2016-09 | RAN#73 | RP-161562 | 0215 - F |Subband CQI report and TM6 13.3.0
2016-09 | RAN#73 | RP-161562 | 0216 | 1 F _(I;g{ ;cér-zclaztrlflcanon of DCI sizes for format 6-1A (TM6 and TM9) in 13.3.0
2016-09 [ RAN#73 | RP-161569 | 0219 - F | Correction on SRS request field in DCI format 1A for Rel-13 LAA ]13.3.0
2016-09 | RAN#73 | RP-161925 | 0220 | - F |Introduction of 1.2Gbps and 1.6Gbps UE categories in Rel-13 13.3.0
2016-09 [ RAN#73 | RP-161570 | 0217 - B |Introduction of V2V into TS36.212 14.0.0
2016-09 | RAN#73 | RP-161571 | 0218 - B |Introduction of eLAA into TS36.212 14.0.0
2016-12 | RAN#74 | RP-162368 | 0221 - F | Corrections to RV in eLAA DCI definitions 14.1.0
2016-12 | RAN#74 | RP-162368 | 0222 - D |CR on DCI formats related with LAA in TS 36.212 14.1.0
2016-12 | RAN#74 | RP-162368 | 0223 - F | Clarification of PUSCH start position for eLAA 14.1.0
2016-12 | RAN#74 | RP-162368 | 0224 | - F |CR on RI transmission on PUSCH for LAA SCells 14.1.0
2016-12 | RAN#74 | RP-162359 | 0231 1 A | Correction on DCI Format N1 in 36.212 14.1.0
2016-12 | RAN#74 | RP-162366 | 0232 - F |Miscellaneous corrections for V2V in 36.212 14.1.0
CR on correction to the PUSCH start position reference and

2016-12 | RAN#74 | RP-162368 | 0233 | - F |relative timing offset in UL DCI for LAK 14.1.0
2016-12 | RAN#74 | RP-162368 | 0234 | - F | Corrections to bit padding of DCI format 1A for eLAA in TS36.212 |14.1.0
2016-12 | RAN#74 | RP-162368 | 0235 - F |CR on UL resource allocation for 10MHz LAA SCell 14.1.0
2016-12 | RAN#74 | RP-162368 | 0236 [ - F | Corrections to bit padding of DCI format 0B for eLAA in TS36.212 |14.1.0
2016-12 | RAN#74 | RP-162364 | 0237 - B |Introduction of SRS switching into 36.212 14.1.0
2016-12 | RAN#74 | RP-162365 | 0238 | - B |Introduction of Multiuser Superposition Transmission (MUST) 14.1.0
2016-12 | RAN#74 | RP-162366 | 0239 - F | Correction to DCI format 5A 14.1.0
2017-01 SMp(;(C:ir::g)aan-up to correct corruption in text formatting (wrong line 1411
2017-03 [ RAN#75 | RP-170605 | 0240 | 1 B |Introduction of uplink capacity enhancements in 36.212 14.2.0
2017-03 | RAN#75 | RP-170608 | 0241 | 1 B |Introduction of FeMBMS in 36.212 14.2.0
2017-03 [ RAN#75 | RP-170612 | 0243 - A [Correction on soft buffer calculation for UE category 17 in Rel-14  |14.2.0
2017-03 [ RAN#75 | RP-170609 | 0245 - A [DAIlin eMTC 14.2.0
2017-03 [ RAN#75 | RP-170615 | 0246 - F |CR for SRS switching in 36.212 14.2.0
2017-03 | RAN#75 | RP-170622 | 0247 - B |Introduction of V2X into 36.212 14.2.0
2017-03 [ RAN#75 | RP-170623 | 0248 - B |Introduction of FeMTC in 36.212 14.2.0
2017-03 | RAN#75 | RP-170624 | 0249 - B |Introduction of Rel-14 NB-IoT enhancements in 36.212 14.2.0
2017-03 | RAN#75 | RP-170607 | 0250 - B |Introduction of eFD-MIMO into 36.212 14.2.0
2017-03 [ RAN#75 | RP-170625 | 0251 - B |Introduction of voice and video enhancement in 36.212 14.2.0
2017-06 | RAN#76 | RP-171193 | 0253 | - A Eggo;é\gﬁhcablhty of spatial bundling for PUCCH format 3 with 14.3.0
2017-06 | RAN#76 | RP-171209 | 0255 [ - A [Corrections on bit width of PMI for wideband CQI reports in 36.212 |14.3.0
2017-06 [ RAN#76 | RP-171204 | 0256 - F_|Clarification of resource allocation for PDSCH in CE mode B 14.3.0
2017-06 | RAN#76 | RP-171194 | 0257 | - F ggrzri;tions on bit width of UCI fields for advanced CSlI reporting in 14.3.0
2017-06 | RAN#76 | RP-171194 | 0258 ) = ggrlt%cstion on Rl and CRI reporting for aperiodic and multi-shot 14.3.0
2017-06 [ RAN#76 | RP-171210 | 0259 - F |CR on higher-layer parameters for 36.212 14.3.0
2017-06 | RAN#76 | RP-171204 | 0260 ) F Clarification of resource allocation for PDSCH with maximum 5 14.3.0

MHz channel bandwidth in CE mode A
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2017-06 | RAN#76 | RP-171204 | 0263 ) = ﬁgrirﬁcég)gslgn total number of soft channel bits for UE Cat M1 and 14.3.0
2017-09 | RAN#77 | RP-171646 | 0264 | 3 F |Correction on NB-loT DCI format N1 in 36.212 14.4.0
2017-09 | RAN#77 | RP-171647 | 0265 | - F ggzzir;UE assumption on co-scheduled DMRS ports for MUST in 14.4.0
2017-12 | RAN#78 | RP-172686 | 0266 1 = %?;:Z?;I\jof to multi-carrier NPRACH IE name in PDCCH order DCI 14.5.0
2017-12 | RAN#78 | RP-172678 | 0270 - A |Clarification for DAI for eCA 14.5.0
2017-12 | RAN#78 | RP-172685 | 0271 - F | Correction of section references for feMTC 14.5.0
2017-12 | RAN#78 | RP-172692 | 0272 - F | Correction of section reference for eVoLTE 14.5.0
2017-12 | RAN#78 | RP-172682 | 0273 | - F | Correction on deriving number of available symbols for PUSCH 14.5.0
2017-12 | RAN#78 | RP-172690 | 0276 - A | Correction on number of SRS symbol for UCI multiplexing 14.5.0
2017-12 | RAN#78 | RP-172686 | 0277 | - F grlgrclfécatlon on 2 HARQ process applicability to UE-specific search 145.0
2017-12 | RAN#78 | RP-172693 | 0278 ) B Isnérgf;ctlon of shortened processing time and shortened TTI into 15.0.0
2018-01 MCC to correct missing 5G logo on spec cover sheet 15.0.1
2018-03 | RAN#79 | RP-180195 | 0268 | 1 B |Introduction of FeCoMP into 36.212 15.1.0
2018-03 | RAN#79 | RP-180201 | 0279 | 1 B |Introduction of EN-DC into 36.212 15.1.0
2018-06 | RAN#80 | RP-181170 | 0280 | 2 F ggrzrigtlons on shortened processing time and shortened TTl in 1520
2018-06 | RAN#80 | RP-181162 | 0283 - A |Ordering of P-CSI plus SR in eCA 15.2.0
2018-06 | RAN#80 | RP-181173 | 0284 | 1 B :Qigoggcztfzn of high capacity stationary wireless link and 1024QAM 1520
2018-06 | RAN#80 | RP-181166 | 0285 ) = Clarlflcatlc_)n on CRC attachment for DL-SCH and PCH transport 15.2.0
channels in NB-loT
2018-06 | RAN#80 | RP-181165 | 0286 - A |Correction on TPC field in DCI format 6-1A 15.2.0
2018-06 | RAN#80 | RP-181165 | 0288 - A |Fallback DCI for eMTC 15.2.0
2018-06 | RAN#80 | RP-181180 | 0290 | 2 B |Introduction of FeLAA into 36.212 15.2.0
2018-06 | RAN#80 | RP-181182 | 0291 - F |Introduce definition of non-BL/CE in Definitions section 15.2.0
2018-06 | RAN#80 | RP-181174 | 0292 - B |Introduction of even further enhanced MTC for LTE in 36.212 15.2.0
2018-06 | RAN#80 | RP-181166 | 0293 - B |Introduction of further enhancements to NB-10T in 36.212 15.2.0
2018-06 | RAN#80 | RP-181176 | 0294 - B |Introduction of V2X Phase 2 based on LTE 15.2.0
2018-06 | RAN#80 | RP-181177 | 0295 - B |Introduction of HRLLC into 36.212 15.2.0
2018-06 | RAN#80 | RP-181182 | 0296 - B |Introduction of modulation enhancements 15.2.0
MCC correction to remove duplication of DMRS position indicator
2018-07 statement for format 7-1F (clause 5.3.3.1.22) and format 7-1G 15.2.1
(clause 5.3.3.1.23).
2018-09 |RAN#81 |RP-181795 |0297 |1 F ggrzrigtlon on the interpretation of HARQ-ACK bitmap for FeLAA in 15.3.0
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2018-09 | RAN#81 | RP-181782 | 0299 - A | Correction on DCI for HARQ-ACK bundling 15.3.0
2018-09 | RAN#81 | RP-181795 | 0300 [ - F | Correction on the partial PUSCH mode field for FeLAA in 36.212 |15.3.0
2018-09 [ RAN#81 | RP-181790 | 0301 - F | Correction of RRC parameter name for 1024QAM rate matching 15.3.0
2018-09 | RAN#81 | RP-181799 | 0303 - A [Corrections to modulation signalling in MUST 15.3.0
2018-09 | RAN#81 | RP-181787 | 0304 ) = ggrzrigtlons on shortened processing time and shortened TTI in 15.3.0
2018-09 [ RAN#81 | RP-181791 | 0305 - F | Corrections to Even further enhanced MTC for LTE 15.3.0
2018-09 [ RAN#81 | RP-181783 | 0306 - F | Corrections to Further Enhancements of NB-loT 15.3.0
2018-09 | RAN#81 | RP-181793 | 0307 - D [Corrections on HRLLC in 36.212 15.3.0
2018-12 | RAN#82 | RP-182518 | 0308 - A | Correction on aperiodic CSI-RS in 36.212 15.4.0
2018-12 | RAN#82 | RP-182524 | 0310 - F |Corrections to Even further enhanced MTC for LTE 15.4.0
2019-03 [ RAN#83 | RP-190440 | 0311 - F | Correction on rate matching for 1024QAM 15.5.0
2019-03 | RAN#83 | RP-190446 | 0312 | - F |Introduction of SUO Case 1 for NE-DC as Rel-15 late drop 15.5.0
2019-03 [ RAN#83 | RP-190435 | 0313 - F | Correction on NPRACH format 2 configuration presence 15.5.0
2019-03 | RAN#83 | RP-190445 | 0315 [ - A [Correction for DCI 0C and special subframe configuration 10 15.5.0
2019-06 | RAN#84 | RP-191270 | 0316 - F |Indentation Correction for DCI Format 6-0B in LTE-MTC 15.6.0
2019-06 | RAN#84 | RP-191276 | 0319 [ - A [Clarification on the bitwidth of report type 1a for FD-MIMO Class A |15.6.0
2019-06 [ RAN#84 | RP-191275 | 0322 - A [Spatial bundling for PUCCH format 3 with more than 5 CC 15.6.0
2019-09 | RAN#85 | RP-191946 | 0323 | - = iSL(I)n Correction of a reference to 'COT sharing indication for 15.7.0
2019-09 | RAN#85 | RP-191945 | 0324 1 E ﬁoggegtjl_gn on higher layer parameter configuring short TTI length 15.7.0
2019-12 | RAN#86 | RP-192631 | 0327 - A | Correction on DCI format NO 15.8.0
2019-12 | RAN#86 | RP-192647 | 0328 - B |Introduction of Rel-16 eMTC features in 36.212 16.0.0
2019-12 | RAN#86 | RP-192648 | 0329 - B |Introduction of Rel-16 NB-IoT features in 36.212 16.0.0
2019-12 | RAN#86 | RP-192649 | 0330 - B |Introduction of Rel-16 DL MIMO EE features in 36.212 16.0.0
2019-12 | RAN#86 | RP-192645 | 0331 - B |Introduction of Rel-16 MR DC/CA features in 36.212 16.0.0
RAN#87- Corrections on the indication value for the transport blocks in a
2020-03 e RP-200179 | 0334 - A bundle for HD-FDD eMTC UEs 16.1.0
2020-03 |RAN#7| Rp200196 | 0335 | - | F[Miscellaneous corrections for Rel-16 eMTC features in 36.212  |16.1.0
2020-03 | FAT#87| RP-200107 | 0336 | - | F[Miscellaneous corrections for Rel-16 NB-oT features in 36.212  [16.1.0
2020-06 RANe#88- RP-200699 | 0337 | 1 F |Miscellaneous corrections for Rel-16 NB-loT features in 36.212 16.2.0
2020-06 RANe#88- RP-200700 | 0338 ) = g/gsgfganeous corrections for Rel-16 DL MIMO EE features in 16.2.0
RAN#88- . . .
2020-06 e RP-200698 | 0339 - F [Miscellaneous corrections for Rel-16 eMTC features in 36.212 16.2.0
2020-06 RAN#88- RP-200702 | 0342 ) A Correction to define the values of SPS activation/release in DCI 16.2.0
e format 5A
2020-06 RANe#88- RP-200697 | 0343 | - F | Correction to remove the term ‘compact' for DCI format 6-1A 16.2.0
202009 |RAN#89| Rp 201802 | 0346 | - | A |Applicability of fields to CSS in eMTC 16.3.0
2020-09 RANe#89- RP-201816 | 0347 ) = ggrzrigtlon on terms and higher layer parameters for NB-10T in 16.3.0
RAN#89- . .
2020-09 e RP-201816 | 0348 - F |Correction on PUR-RNTI for NB-l0T in 36.212 16.3.0
RAN#90- Corrections on preamble format indicator presence in NPDCCH
2020-12 e RP-202400 | 0350 - A order in TS 36.212 16.4.0
2020-12 RANe#go' RP-202392 | 0351 | - | F |Clarification on usage of NDI 16.4.0
2020-12 RANe#QO- RP-202397 | 0352 | - F |Alignment corrections for Rel-16 features 16.4.0
2020-12 RANe#QO- RP-202391 | 0353 ) E ﬁ(%r(r:ectlon on explicit feedback for multi-TB scheduling in LTE- 16.4.0
RAN#90- . . . )
2020-12 e RP-202392 | 0354 - F |Corrections on the NPUSCH repetition adjustment field 16.4.0
RAN#91- L
2021-03 e RP-210062 | 0358 - A |CR on clarification of TPC command for PUCCH 16.5.0
2021-03 RANe#Ql- RP-210061 | 0360 | - A |Corrections on UCI multiplexing for partial PUSCH mode 1 16.5.0
2021-03 RAN#91- RP-210056 | 0361 1 = PUR _correctlon on PUSCH Repetition Adjustment and Zero 16.5.0
e Padding Procedures
RAN#91- . . .
2021-03 e RP-210057 | 0362 - F |PUR correction on DCI size alignment 16.5.0
2021-06 RANe#QZ- RP-211241 | 0365 ) E Eﬂorrectlon on bundling parameter for multi-TB scheduling for LTE- 16.6.0
2021-06 RANe#92- RP-211240 | 0366 - F |Correction of erroneous references 16.6.0
RAN#92- .
2021-06 e RP-211243 | 0368 | - F |Alignment of EN-DC/NE-DC parameter names 16.6.0
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