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Foreword

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

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

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

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

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

The present document describes multiplexing, channel coding and interleaving for UTRA Physical Layer TDD mode.

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 TS 25.202: "UE capabilities'.
[2] 3GPP TS 25.211: "Transport channels and physical channels (FDD)".
[3] 3GPP TS 25.212: "Multiplexing and channel coding (FDD)".
[4] 3GPP TS 25.213: " Spreading and modulation (FDD)".
[5] 3GPP TS 25.214: "Physical layer procedures (FDD)".
[6] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".
[7] 3GPP TS 25.221: "Transport channels and physical channels (TDD)".
[9] 3GPP TS 25.223: " Spreading and modulation (TDD)".
[10] 3GPP TS 25.224: "Physical layer procedures (TDD)".
[17] 3GPP TS 25.225: "Measurements'.
[12] 3GPP TS 25.331: "RRC Protocol Specification”.
[13] 3GPP TS 25.308: "High Speed Downlink Packet Access (HSDPA): Overall description (stage 2)".
[14] ITU-T Recommendation X.691 (12/97) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)".
[15] 3GPP TS 25.321: "Medium Access Control (MAC) protocol specification”
[16] 3GPP TS 25.302: "Services provided by the physical layer"
[17] 3GPP TS 25.306: "UE Radio Access Capahilities'
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply.

TrCH number: The transport channel number identifiesa TrCH in the context of L1. The L3 transport channel identity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
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TrCH ID isasfollows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH
with the next lowest TrCH ID and so on.

3.2 Symbols

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

/x/ round towards o, i.e. integer such that x </x / < x+1
[x/ round towards -, i.€. integer such that x-1 < /x/ <x
% absolute value of x

Unless otherwise is explicitly stated when the symbol is used, the meaning of the following symbols are:

i TrCH number

i TFC number

k Bit number

I TF number

m Transport block humber

n Radio frame number

p PhCH number

r Code block humber

| Number of TrCHsina CCTrCH.

Ci Number of code blocksinone TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

Mi Number of transport blocksin one TTI of TrCH i.
NTCEI code word Number of TFCI code word bits after TFCI encoding
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers.

Temporary variables, i.e. variables used in several (sub)clauses with different meaning.
X, X

v, Y
z,7

3.3 Abbreviations

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

<ACRONYM> <Explanation>

ARQ Automatic Repeat on Request
BCH Broadcast Channel

BER Bit Error Rate

BS Base Station

BSS Base Station Subsystem

CBR Constant Bit Rate

CCCH Common Control Channel
CCTrCH Coded Composite Transport Channel
CDMA Code Division Multiple Access
CFEN Connection Frame Number

CaQl Channel Quality Indicator

CRC Cyclic Redundancy Check
DCA Dynamic Channel Allocation
DCCH Dedicated Control Channel
DCH Dedicated Channel

DL Downlink

DRX Discontinuous Reception

DSCH Downlink Shared Channel

DTX Discontinuous Transmission
E-AGCH E-DCH Absolute Grant Channel
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ECSN E-AGCH Cyclic Sequence Number
E-DCH Enhanced Dedicated Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-PUCH E-DCH Physical Uplink Channel
E-RUCCH E-DCH Random Access Uplink Control Channel
E-TFCI E-DCH Transport Format Combination Indicator
E-UCCH E-DCH Uplink Control Channel
FACH Forward Access Channel
FDD Freguency Division Duplex
FDMA Freguency Division Multiple Access
FEC Forward Error Control
FER Frame Error Rate
GF GaloisField
HARQ Hybrid Automatic Repeat reQuest
HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH
HS-SICH Shared Information Channel for HS-DSCH
IMB Integrated Mobile Broadcast
JD Joint Detection
L1 Layer 1
L2 Layer 2
LLC Logical Link Control
MA Multiple Access
MAC Medium Access Control
MBSFN MBMS over a Single Frequency Network
MICH MBMS Indicator Channel
MIMO single user Multiple Input Multiple Output
MS Mobile Station
MT Mobile Terminated
MU-MIMO Multi-User Multiple Input Multiple Output
NRT Non-Rea Time
OVSF Orthogonal Variable Spreading Factor
PC Power Control
PCCC Parallel Concatenated Convolutional Code
PICH Paging Indicator Channel
PCH Paging Channel
PhCH Physical Channel
PI Paging Indicator (value calculated by higher layers)
PLCCH Physical Layer Common Control Channel
Py Paging Indicator (indicator set by physical layer)
QoS Quality of Service
QPSK Quaternary Phase Shift Keying
RACH Random Access Channel
RF Radio Frequency
RLC Radio Link Control
RMF Recommended Modulation Format
RRC Radio Resource Control
RRM Radio Resource Management
RSC Recursive Systematic Convol utional Coder
RSN Retransmission Sequence Number
RT Real Time
RTBS Recommended Transport Block Size
RU Resource Unit
RV Redundancy Version
SCCC Serial Concatenated Convolutional Code
SCH Synchronization Channel
SNR Signal to Noise Ratio
TCH Traffic channel
TDD Time Division Duplex
TDMA Time Division Multiple Access
TFC Transport Format Combination

ETSI

ETSI TS 125 222 V16.0.0 (2020-09)



3GPP TS 25.222 version 16.0.0 Release 16 14 ETSI TS 125 222 V16.0.0 (2020-09)

TFCI Transport Format Combination Indicator
TFRI Transport Format Resource Indicator
TPC Transmit Power Control
TrBk Transport Block
TrCH Transport Channel
TTI Transmission Time Interval
UE User Equipment
UL Uplink
UMTS Universal Mobile Telecommunications System
USCH Uplink Shared Channel
UTRA UMTS Terrestrial Radio Access
VBR Variable Bit Rate
4 Multiplexing, channel coding and interleaving for the

1.28 Mcps, 3.84 Mcps and 7.68 Mcps options

In the case of the 3.84 Mcps option, clause 4 applies only for non-MBSFN-IMB operation. Multiplexing, channel
coding and interleaving for 3.84 Mcps MBSFN IMB operation is described in sub-clause 5.

4.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting (including rate matching), and interleaving and transport channels mapping onto/splitting from physical
channels.

Inthe UTRA-TDD mode for the 1.28 Mcps, 3.84 Mcps and 7.68 Mcps options, the total number of basic physical
channels (a certain time dot one spreading code on a certain carrier frequency) per frame is given by the maximum
number of time slots and the maximum number of CDMA codes per time slot.

4.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels: DCH, RACH, DSCH, USCH, BCH, FACH and PCH. Other
transport channels which do not use the general method are described separately below.

Figure 1 illustrates the overall concept of transport-channel coding and multiplexing. Data arrives to the
coding/multiplexing unit in form of transport block sets, once every transmission time interval. The transmission time
interval istransport-channel specific from the set {5 ms®™Y, 10 ms, 20 ms, 40 ms, 80 ms}.

Note: “Y  may be applied for PRACH for 1.28 Mcps TDD
The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- TrBKk concatenation / Code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3) ;
- radio frame size equalization (see subclause 4.2.4);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- rate matching (see subclause 4.2.7);
- multiplexing of transport channels (see subclause 4.2.8);

- bit scrambling (see subclause 4.2.9);
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- physical channel segmentation (see subclause 4.2.10);
- sub-frame segmentation(see subclause 4.2.11A only for 1.28Mcps TDD)
- mapping to physical channels (see subclause 4.2.12).

The coding/multiplexing steps for uplink and downlink are shown in figures 1 and 1A.
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Figure 1: Transport channel multiplexing structure for uplink and downlink for 3.84Mcps and 7.68
Mcps TDD
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Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or several
physical channels. However, an aternative way of multiplexing servicesisto use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having severa parallel multiplexing chainsasin figures 1 and 1A, resulting
in several data streams, each mapped to one or several physical channels.

421 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is 24,
16, 12, 8 or 0 bitsand it is signalled from higher layers what CRC size that should be used for each transport channel.

4211 CRC calculation

The entire transport block is used to calculate the CRC parity bits for each transport block. The parity bits are generated
by one of the following cyclic generator polynomials:

Ocrc24(D) =D*+DZ+ D6+ D+ D + 1
Ocreis(D) = D+ D+ D5+ 1
Ocrc12(D) =D¥2+ D1+ D3+ D2+ D +1
Ocres(D) = D8+ D7+ D4+ D+ D +1

iml? ~im2

Denote the bitsin a transport block delivered to layer 1 by a.;, Qo Qg e+« Qg and the parity bits by

Pimt Pim2s Pimgs+++» Py, - A isthe size of atransport block of TrCH i, mis the transport block number, and Li isthe
number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers.

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

a D"?+a DV?+  + B D*+p,,D®+ p,,DZ +...+ P, psD" + Piros
yields aremainder equal to O when divided by gcre24(D), polynomial:

8D +28,D" "+, +8,, D+ p D" + oD + ..+ PrusD + Prge
yields aremainder equal to O when divided by gcreis(D), polynomial:

ayD " +a,,D" +. . +a,, D%+ p D" + P, D 4.+ Py D+ Py
yields aremainder equal to O when divided by gcrei2(D) and the polynomial:

a D" +a DA+ .+ By D®+p, D'+ p,,D°+...+ p,.D" + P.g

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

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
are input to the CRC calculation (M; = 0) and the size of atransport block is zero (A = 0), CRC shall be attached, i.e. all
parity bits equal to zero.

4.2.1.2 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by B, ;,0,.,,0,5:- - - Bs » Where Bi = Ai + Li. The relation between aimk

*1MimB,;

and bink is:
D=8, k=123 . A

B = Pm, +1-(k-a) K=A+LA+2,A+3, .. A+l
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4.2.2  Transport block concatenation and code block segmentation

All transport blocksinaTTI are serialy concatenated. If the number of bitsina TTI islarger than the maximum size of
a code block, then code block segmentation is performed after the concatenation of the transport blocks. The maximum
size of the code blocks depends on whether convolutional, turbo coding or no coding is used for the TrCH.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by b, ,,B.,,0,13,- - -, hmB, wherei isthe TrCH

number, mis the transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M. The bits after concatenation are denoted by X, X5, X 3,- .-, Xix, wherei

isthe TrCH number and X;=M;B;. They are defined by the following relations:

X =h, k=12 ..8B

Xik = h,Z,(k—B,) k=B + 1B +2,..,2B

X =Bl 3 02m) k= 2B+ 1,28+ 2,..., 3B

Xik = h,Mi,(k—(Mi—l)Bi) k= (Mi—l)Bi +1, (Mi —1)Bi + 2, ..., MiBi

4222 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blocks on TrCH i is denoted by Ci. If the number of bitsinput to
the segmentation, X;, is not amultiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are transmitted and they are
always set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;
- turbo coding: Z = 5114;
- no channel coding: Z = unlimited.

The bits output from code block segmentation, for C; # 0, are denoted by Q,,,,0;,,0;3,...,0 , Wherei isthe TrCH
number, r is the code block number, and K; is the number of bits per code block.

Number of code blocks:
[X,/Z] whenZ # unlimited
C =40 when Z = unlimited and X, =0
1 when Z = unlimited and X, #0

Number of bitsin each code block (applicable for Ci = 0 only):

if Xi <40 and Turbo coding is used, then

Ki =40
ese
Ki=/X1C/
end if
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Number of filler bits: Yi = GKj — X;

for k= 1to Y;-- Insertion of filler bits
O = 0
end for

for k= Yi+1toK;

O = X (k-v))
end for
r=2 --Segmentation
whiler < C;

for k= 1toK;

Ok = Xi (ke (r-2K, )
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0, ,0, 5,0, 3,---, Oy, » Wherei isthe

TrCH number, r is the code block number, and K; isthe number of bitsin each code block. The number of code blocks
on TrCH i is denoted by Ci. After encoding the bits are denoted by Y1, ¥ir», Yirzs---» Yiry, » Where Yi isthe number of

encoded bits. The relation between Oirk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels:

- convolutiona coding;

- turbo coding;

- no coding.

Usage of coding scheme and coding rate for the different types of TrCH is shown in tables 1 and 1A. The values of Y; in
connection with each coding scheme:

- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3. Y; = 3*K; + 24;
- turbo coding with rate 1/3: Y; = 3*K; + 12;

- nocoding: Yi =K.
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Table 1: Usage of channel coding scheme and coding rate for 3.84Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH Turbo coding 1/3
PCH Convolutional coding 1/2
RACH
1/3,1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3
No coding

Note: Rate 1/3 Turbo coding is only applied to BCH when the beacon timeslot uses burst type 4; rate 1/2 convolutional
coding is only applied to BCH when the beacon timeslot uses burst type 1. For the MBSFN FACH, only rate 1/3 Turbo
coding shall be applied.

Table 1A: Usage of channel coding scheme and coding rate for 1.28Mcps TDD

Type of TrCH Coding scheme Coding rate
BCH 1/3
PCH . . 1/3, 1/2
RACH Convolutional coding 172
1/3, 1/2
DCH, DSCH, FACH, USCH Turbo coding 1/3

No coding

Note: For the MBSFN FACH, only rate 1/3 Turbo coding shall be applied.

4231 Convolutional coding
Convolutional codes with constraint length 9 and coding rates 1/3 and 1/2 are defined.
The configuration of the convolutional coder is presented in figure 2.

Output from the rate 1/3 convolutional coder shall be done in the order output O, output 1, output 2, output O, output 1,
output 2, output 0,...,output 2. Output from the rate 1/2 convolutional coder shall be done in the order output 0, output
1, output O, output 1, output O, ..., output 1.

8 tail bits with binary value 0 shall be added to the end of the code block before encoding.

Theinitial value of the shift register of the coder shall be "all 0" when starting to encode the input bits.
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Input ~
—* o poi—~bf+b—b}-
rox Ly Output 0
LN > > % * Gp =561 (octal)
.S . | J g X ouputt
g g % g U gl N % LN %

"~ G, = 753 (octal)
(a) Rate 1/2 convolutional coder

Input Y ry
—r oo o {p—{ol{Df—{Df{D]
Y 4 4 b4 Y Y Output 0
>0 -S> O——> OB G, = 557 (octal)
L Xy X Y| ouputt
J i e W e G, = 663 (octal)
0! 3 & oupu2
G, =711 (octal)
(b) Rate 1/3 convolutional coder
Figure 2: Rate 1/2 and rate 1/3 convolutional coders
4.2.3.2 Turbo coding
42321 Turbo coder

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

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

qmzﬁgﬁﬁ,
90(D)

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

0. (D)=1+D+ D8

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

Output from the Turbo coder is, Y'(0), X(1), Y(1), Y'(1), etc:
X, Zu, Z1, X2, 22, Z2, ..., Xk, Zk, Zk,

where x1, Xo, ..., Xk are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K isthe number of bits, and z, z, ..., z« and Z4, Z5, ..., Zk are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by X'1, X, ..., X'k, and these bits are to be input to the
second 8-state constituent encoder.
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Xk
1st constituent encoder Z
—
Input »—o m D Z D
Input Output
Turbo code
internal interleaver

2nd constituent encoder

Output

P> D |
Xk

Figure 3: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

423272 Trellis termination for Turbo coder

Trellistermination is performed by taking the tail bits from the shift register feedback after al 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 3 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
congtituent encoder (lower switch of figure 3 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

X1y ZK+1, XK+2, Zk+2, Xk+3, Zk+3, XK1y ZK+1, XK+2, ZK+2, X'K+3, ZK+3

42323 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to a rectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. The bits input to the
Turbo code internal interleaver are denoted by X, X,, X3,..., X, , where K is the integer number of the bits and takes
onevaueof 40 < K < 5114. Therelation between the bitsinput to the Turbo code internal interleaver and the bits
input to the channel coding is defined by X, =0, and K =Ki.

Thefollowing subclause specific symbolsare used in subclauses 4.2.3.2.3.1t04.2.3.2.3.3:

K Number of bits input to Turbo code internal interleaver
R Number of rows of rectangular matrix

C Number of columns of rectangular matrix

p Prime number

Y, Primitive root

(8(i)) jcto1...p.o) BESE SEqUENCe for intra-row permutation

qi Minimum prime integers

ri Permuted prime integers

(T()), 0.,y ter-row permutation pattern
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<Ui ()> o) Intra-row permutation pattern of i-th row

i Index of row number of rectangular matrix
] Index of column number of rectangular matrix

k Index of bit sequence

423231 Bits-input to rectangular matrix with padding

The bit sequence X, X,, X3,..., Xk input to the Turbo code internal interleaver is written into the rectangular matrix as
follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:

5,if (40< K £159)
R=14 10,if (160 < K <200) or (481< K <530)) .
20,if (K = any other value)
The rows of rectangular matrix are numbered 0, 1, ..., R- 1 from top to bottom.

(2) Determine the prime number to be used in the intra-permutation, p, and the number of columns of rectangular
matrix, C, such that:

if (481 < K < 530) then
p=53andC=p.
else
Find minimum prime number p from table 2 such that
K <Rx(p+1),
and determine C such that

p-1 if K<Rx(p-1
C=:p if Rx(p-D)<K<Rxp.
p+1 if Rxp<K

end if
The columns of rectangular matrix are numbered 0, 1, ..., C - 1 from left to right.

Table 2: List of prime number p and associated primitive root v

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2
41 6 89 3 149 2 199 3
43 3 97 5 151 6 211 2
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(3) Write the input bit sequence X, X,,X;,..., X, into the R X C rectangular matrix row by row starting with bit y;
in column O of row O:

Y1 Yo Y3 - Yo
Y+ Yc+2) Yc+3) -+ Yoc
Y(rncty Y(ruc+2) Y(Rpc+3) ---Yrec

whereyx = x fork=1, 2, ..., Kand if RXC>K, the dummy bits are padded such that y, =0orl for k=K + 1,

K+ 2, ..., RXC. These dummy bits are pruned away from the output of the rectangular matrix after intra-row
and inter-row permutations.

42.3.2.3.2 Intra-row and inter-row permutations

After the bits-input to the RXx C rectangular matrix, the intra-row and inter-row permutations for the Rx C rectangular
meatrix are performed stepwise by using the following a gorithm with steps (1) — (6).

(1) Select a primitive root v from table 2 in section 4.2.3.2.3.1, which isindicated on the right side of the prime
number p.

(2) Construct the base sequence (s(j)) for intra-row permutation as:

je{o.1--p-2}
s(j)=(rxsj-1))mod p, j=1,2,... (p-2),and (0) = 1.

(3) Assign qo = 1 to bethefirst prime integer in the sequence <qi ) and determine the prime integer g; in

ie{0,1,-,R-1}’

the sequence <qi ) to be aleast prime integer such that g.c.d(qi, p- 1) = 1, g > 6, and g > ¢ - 1) for

ie{0,1,---,R-1}
eachi=1, 2, ..., R-1. Hereg.c.d. is greatest common divisor.

(4) Permute the sequence (g ) to make the sequence (r;) such that

ie{0,1, - R-1} ie{01,-,R-1}

rno=¢, i=01,....,R-1,

where <T (i )>ie o1 R} isthe inter-row permutation pattern defined as the one of the four kind of patterns,

which are shown in table 3, depending on the number of input bits K.

Table 3: Inter-row permutation patterns for Turbo code internal interleaver

Number of input bits Number Inter-row permutation patterns
K of rows R <T(0), T1), ..., T(R-1)>
(40<K<159) 5 <4,3,2,1,0>
(160 <K<200) or (481 <K<530) 10 <9,8,7,6,54,3,2,1,0>
(2281 <K <2480) or (3161 <K <3210) 20 <19,9,14,4,0,2,5,7,12,18,16,13,17,15,3,1, 6, 11, 8, 10>
K = any other value 20 <19,9,14,4,0,2,5,7,12,18, 10, 8, 13,17, 3,1, 16, 6, 15, 11>

(5) Performthei-th (i=0,1, ..., R- 1) intra-row permutation as:
if (C=p)then
Ui(j)=sl(ixr)mod(p-1)), j=0.1,....(p-2), and Ui(p-1) =0,
where Ui(j) isthe origina bit position of j-th permuted bit of i-th row.
end if
if (C=p+1)then

Ui (j)=s((jxr)mod(p-1)), j=0,1,...,(p-2). Ui(p-1)=0,and Ui(p) = p,
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where Ui(j) is the original bit position of j-th permuted bit of i-th row, and
if (K=RxC) then
Exhange Ur.1(p) with Ur1(0).
end if
end if
if (C=p-1)then
U;(i)=s((jixr)mod(p-1))-1, j=0,1,...,(p-2),
where Ui(j) isthe original bit position of j-th permuted bit of i-th row.
end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T(i )>iE {04R1}"

where T(i) isthe original row position of thei-th permuted row.

4.2.3.2.3.3 Bits-output from rectangular matrix with pruning
After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by y'x:

Yi Yry Yera - Ycnra
Yo Yk Yere) ---Y(cre2)

Yr

Yor YR - Yoxr

The output of the Turbo code internal interleaver is the bit sequence read out column by column from the intra-row and
inter-row permuted R x C rectangular matrix starting with bit y'; in row 0 of column 0 and ending with bit y'crin row R
- 1 of column C - 1. The output is pruned by deleting dummy bits that were padded to the input of the rectangular
matrix before intra-row and inter row permutations, i.e. bits y'x that corresponds to bits yk with k > K are removed from
the output. The bits output from Turbo code internal interleaver are denoted by X', X2, ..., X'k, where X'; corresponds to
the bit y'x with smallest index k after pruning, X, to the bit y'x with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver isK and the total number of pruned bitsis:

RxC-K.

4233 Concatenation of encoded blocks

After the channel coding for each code block, if C; is greater than 1, the encoded blocks are serially concatenated so that
the block with lowest index r is output first from the channel coding block, otherwise the encoded block is output from

channel coding block asit is. The bits output are denoted by G;;,C;,,Cs,. .., Cg, , Wherei isthe TrCH number and Ei =
CiY.. The output bits are defined by the following relations:

C =V k=12,..Y
Cu = Yiogyy K=Y+ 1 Yi+2,.,2Y

Ch = Visgeay) K= 2Yi+ 1, 2Yi +2,..,3Y,

Cy = yi,ci,(k_(ci -1)Y,) k=(C-1Yi+1,(C-1Y+2..,GY

If no code blocks are input to the channel coding (Ci = 0), no bits shall be output from the channel coding, i.e. E; = 0.
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4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in the subclause 4.2.6.

Theinput bit sequence to the radio frame size equalisation is denoted by C;;, G, G5, - . ., G, » Wherei is TrCH number

and E; the number of bits. The output bit sequenceis denoted by t;,, t;,, t;, ..., iz , where T; is the number of bits. The
output bit sequence is derived as follows:

tix=cifork=1... £ and
tk={0,1} fork=E+1... T}, if B <T,
where

Ti=Fi*N and

N, = |_Ei /F. —| is the number of bits per segment after size equalisation.

4.2.5 1st interleaving

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver isdenoted by X 1,X; 5, X 5:..., % x » Wherei is TrCH number and X; the number of bits. Here Xi is

guaranteed to be an integer multiple of the number of radio framesin the TTI. The output bit sequence from the block
interleaver is derived as follows:

1) select the number of columns C1 from table 4 depending on the TTI. The columns are numbered 0, 1, ..., C1-1
from left to right.

2) determine the number of rows of the matrix, R1 defined as
R1=X;/C1.
The rows of the matrix are numbered 0, 1, ..., R1 - 1 from top to bottom.

3) write the input bit sequence into the R1 X C1 matrix row by row starting with bit X, ; in column 0 of row 0 and

ending with bit X; q.cqy incolumn C1 -1 of row R1-1:

X1 X2 X3 e X
Xi,((:1+1) Xi,(C1+2) Xi,(C1+3) Xi,(2><Cl)
X (Repxcis) K (Rixc2)  Ki(R-DxC13) -+ Ki(RixCl)
4) Perform the inter-column permutation for the matrix based on the pattern <P1€l( ] )> efos,..cr} shown in table

4, where P1ca(j) isthe original column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by Vi k:

Yii Yiwrey Yiewrey - Yicroxwruy
Yie Yiruy Yiewrs2 - Yi(croxrio)
Yirt Yiery Yiery - Yicwxry

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 28 ETSI TS 125 222 V16.0.0 (2020-09)

5) Read the output bit sequence Y, 1, Y, 5, Yi 35+ 1 ¥i (cixryy Of the block interleaver column by column from the

inter-column permuted R1 X C1 matrix. Bit Y, ; correspondsto row O of column 0 and bit Y, ry.c1
correspondsto row R1 - 1 of column C1 - 1.

Table 4 Inter-column permutation patterns for 1st interleaving

TTI Number of columns C1 Inter-column permutation patterns
<P1c1(0), P1ci(), ..., P1lci(C1-1)>
5ms(®, 10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,1,5,3,7>

(D) can be used for PRACH for 1.28 Mcps TDD

4251 Relation between input and output of 1t interleaving

The bitsinput to the 1% interleaving are denoted by t; ;,1; ,,t; 5,..., 1, , wherei isthe TrCH number and Ti the number
of bits. Hence, i« = tixand X; = Ti.

The bits output from the 1% interleaving are denoted by d; ;,d; ,,d, 5,...,d; 1, and dix = Yik.

4.2.6 Radio frame segmentation

When the transmission time interval is longer than 10 ms, the input bit sequence is segmented and mapped onto
consecutive F; radio frames. Following radio frame size equalisation the input bit sequence length is guaranteed to be an
integer multiple of F;.

Theinput bit sequenceis denoted by X, X5, X3,..., X Wherei isthe TrCH number and X; is the number bits. The F;

output bit sequences per TTI aredenoted by Y, 1, Yin2) ¥inas---» ¥iny Where niisthe radio frame number in current
TTI and Y; isthe number of bits per radio frame for TrCH i. The output sequences are defined as follows:

Yink = X ((no ek M= Lo Fi k=1,

where

Y: = (Xi / F) isthe number of bits per segment.
The n; —th segment is mapped to the n; —th radio frame of the transmission time interval.

The input bit sequence to the radio frame segmentation is denoted by d,;,d,,,d;,, ..., d;; , wherei isthe TrCH

number and T; the number of bits. Hence, Xk = dik and X; = T;.

The output bit sequence corresponding to radio frame n isdenoted by &,,8,,85,...,6y . wherei isthe TrCH number

and N; is the number of bits. Hence, & , =Y, ., and N = Yi.

4.2.7 Rate matching

Rate matching means that bits on a TrCH are repeated or punctured. Higher layers assign a rate-matching attribute for
each TrCH. This attribute is semi-static and can only be changed through higher layer signalling. The rate-matching
attribute is used when the number of bits to be repeated or punctured is calculated.

The number of bitson a TrCH can vary between different transmission time intervals. When the number of bits between
different transmission time intervalsis changed, bits are repeated to ensure that the total bit rate after TrCH
multiplexing isidentical to the total channel bit rate of the allocated physical channels.
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If no bits are input to the rate matching for all TrCHs within a CCTrCH, the rate matching shall output no bits for all
TrCHs within the CCTrCH.
Notation used in subclause 4.2.7 and subclauses:

N :  Number of bitsin aradio frame before rate matching on TrCH i with transport format combination j.

AN; ;- If positive — number of bits to be repeated in each radio frame on TrCH i with transport format

combination j.

If negative — number of bits to be punctured in each radio frame on TrCH i with transport format
combination j.

RM; :  Semi-static rate matching attribute for TrCH i. Signalled from higher layers.

PL: Puncturing limit. This value limits the amount of puncturing that can be applied in order to minimise the
number of physical channels. Signalled from higher layers. The allowed puncturing in % is actually equal
to (1-PL)*100.

Noataj :  Total number of bitsthat are available for a CCTrCH in aradio frame with transport format
combination j.

P : number of physical channels used in the current frame.

Prax : maximum number of physical channels allocated for a CCTrCH.

Up: Number of data bitsin the physical channel p with p = 1...P during aradio frame.
I : Number of TrCHsina CCTrCH.

Zj: Intermediate calculation variable.

Fi : Number of radio framesin the transmission time interval of TrCH i.

n; : Radio frame number in the transmission time interval of TrCH i (0 <n; < F).

q: Average puncturing or repetition distance(normalised to only show the remaining rate matching on top of
an integer number of repetitions).

P1(n) : The column permutation function of the 1% interleaver, P1:(x) isthe original position of column with
number x after permutation. P1 is defined on table 4 of section 4.2.5 (note that P1- self-inverse).

§[n] : The shift of the puncturing or repetition pattern for radio frame ni when n = P1. (ni )

TFi(j) :Transport format of TrCH i for the transport format combination j.
TFS(i): The set of transport format indexes| for TrCH i.
ani . Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
&us . Increment of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
eminus . Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
b : Indicates systematic and parity bits.

b=1. Systematic bit. X(t) in subclause 4.2.3.2.1.

b=2: 1% parity bit (from the upper Turbo constituent encoder). Y(t) in subclause 4.2.3.2.1.

b=3: 2" parity bit (from the lower Turbo constituent encoder). Y'(t) in subclause 4.2.3.2.1.

Note: when the TTI is 5msec for 1.28Mcps, the above notation refers to a sub-frame rather than aradio frame. In this
case, Fi=21andn =0.
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4.2.7.1 Determination of rate matching parameters

The following relations, defined for all TFC j, are used when cal culating the rate matching pattern:
Z, j = 0

[ZRM N N |

Zij_ forali=1..1(0

Y RM %N,

m=1

AN, =Z,,-Z_;—N,, forali=1..1

Puncturing can be used to minimise the required transmission capacity. The maximum amount of puncturing that can be
applied is 1-PL, PL issignalled from higher layers. The possible values for Ngaa depend on the number of physical
channels Pmax , allocated to the respective CCTrCH, and on their characteristics (spreading factor, length of midamble
and TFCI code word, usage of TPC and multiframe structure), whichisgivenin[7].

For each physical channel an individual minimum spreading factor Spmin is transmitted by means of the higher layers.
Denote the number of data bitsin each physical channel by U s, , where p indicates the sequence number 1< p<Prax
and S indicates the spreading factor of this physical channel: Sp takes the possible values { 16, 8, 4, 2, 1} for 1.28Mcps
TDD and 3.84Mcps TDD, S takes the possible values {32, 16, 8, 4, 2, 1} for 7.68Mcps TDD. Theindex p is described
in section 4.2.12 with the following modifications: spreading factor (Q) is replaced by the minimum spreading factor
Somin and k is replaced by the channelization code index at Q= Somin. Then, for Ngaa ONe of the following valuesin
ascending order can be chosen:

plvg-min ’Ulrg-min +U2182min ’Ulelmin +U2vszmin T +U Pmaxv(s:’max)min }

Optionally, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Nyata iS
one of the following valuesin ascending order:

pllﬁ"“'Ul'Slmin ’U]-'Slmin +U2116""’U181mm +U2182min ""’UlSlmin +U2182min +”'+Upmax116""’UlSlmin +U2182min +"'+Upmaxr(gamax)min}

Naata, j fOr the transport format combination j is determined by executing the following a gorithm:

[
SET1 = { Nuaa such that (JTJQ{RM y})x Ndata —PLx Z RM x X nyj is non negative }

x=1
Ndata,j =min SET1

The number of bits to be repeated or punctured, AN;;, within one radio frame (one sub-frame when the TTI is 5msec)
for each TrCH i is calculated with the relations given at the beginning of this subclause for al possible transport format
combinations j and selected every radio frame (sub-frame). The number of physical channels corresponding to Ngaa, j,
shall be denoted by P.

If AN;i;j = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.3 does not need to be executed.

Otherwise, the rate matching pattern is calculated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters e, &ius, Eminus, @Nd X; are needed, which are calculated according to the equations in subclauses 4.2.7.1.1
and 4.2.7.1.2.

42711 Uncoded and convolutionally encoded TrCHs
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R = AN;; mod N;; -- note: in this context AN;j mod N;; isin the range of 0to Nij-1 i.e. -1 mod 10 = 9.

if R=0and 2xR < N;
thenq=INi;/ R]

else
q=INij/ (R-Nij)]

endif

NOTE 1: gisasigned quantity.

If giseven

thenq' = q+ ged(lql, Fi) / Fi -- where ged (I |, Fi) means greatest common divisor of |ql and F;

NOTE 2: ¢ isnot aninteger, but a multiple of 1/8.

else
q=q
endif
forx=0to F-1

S |LxxqJl mod F] = (ILx*q ! div F)
end for
an = (ax S[PLx(n)] x |AN; | + 1) mod (ax Nij)
€plus = AX X
@mins = ax JAN|

puncturing for AN; <0, repetition otherwise.

4.2.7.1.2 Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHS, i.e. AN;; >0, the parametersin subclause 4.2.7.1.1 are used.

If puncturing isto be performed, the parameters below shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2™ parity bit (b=3).

a= 2 when b=2
a= 1 when b=3

:{LANH/zj, b=2

AN, /2], b=3

i
If AN; iscalculated as 0 for b=2 or b=3, then the following procedure and the rate matching al gorithm of
subclause 4.2.7.3 don't need to be performed for the corresponding parity bit stream.
Xi=LNij/3],
q=LXi/ANi| |
if(q<2)

forr=0to Fi-1
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S[(3xr+b-1) mod Fi] =r mod 2;
end for
else
if giseven
then g = q—gcd(q, Fi)/ Fi -- where gcd (g, Fi) means greatest common divisor of q and F;
NOTE: (¢ isnot aninteger, but amultiple of 1/8.
dse g=q
endif
forx=0to Fi -1
r=[xxq | mod Fi;
S[(3xr+b-1) mod Fi] =[xxq | div Fi;
endfor
endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.3, where:
Xi isas above,
ani = (axYPL F; (n)]x:|ANi] + X;) mod (axX;), if en = 0 then en = axX;
Elus = axX;

Erminus = ax|ANi|

4.2.7.2 Bit separation and collection for rate matching

The systematic bits of turbo encoded TrCHs shall not be punctured, the other bits may be punctured. The systematic
bits, first parity bits, and second parity bits in the bit sequence input to the rate matching block are therefore separated
into three sequences.

The first sequence contains:
- All of the systematic bits that are from turbo encoded TrCHs.

- FromOto 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
sequence when the total number of bitsin ablock after radio frame segmentation is not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The second sequence contains:

- All of thefirst parity bits that are from turbo encoded TrCHs, except those that go into the first sequence when
the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
The third sequence contains:

- All of the second parity bits that are from turbo encoded TrCHSs, except those that go into the first sequence
when the total number of bitsis not a multiple of three.

- Some of the systematic, first parity and second parity bits that are for trellis termination.

The second and third sequences shall be of equal length, whereas the first sequence can contain from 0 to 2 more bits.
Puncturing is applied only to the second and third sequences.
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The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHSs, and for turbo encoded
TrCHs with repetition. The bit separation and bit collection are illustrated in figures 4 and 5.

Rate matching
i Xaik )’1ik> i
Radioframe| | |Bit separation Bit i TrCH
i ! Xoi _ i ion ffix ¢+ |Multiplexi
segmentation|ek Jik Rate matching Vaik. | collection ffix ultiplexing
i algorithm !
| X . i i
! Xky!  Ratematching P :
i algorithm !
.......... >
Figure 4: Puncturing of turbo encoded TrCHs
Rate matching
Radio frame i Bit separation Bit i TrCH
segmentation|gy ! X1ik | ik | collection ffix | | Multiplexing
! Rate matching :
, algorithm !
.......... >

Figure 5. Rate matching for uncoded TrCHSs, convolutionally encoded TrCHs,
and for turbo encoded TrCHs with repetition

The bit separation is dependent on the 1% interleaving and offsets are used to define the separation for different TTls. b
indicates the three sequences defined in this section, with b=1 indicating the first sequence, b = 2 the second one, and b
= 3 the third one.

The offsets oy, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o o 2]
5, 10, 40 0 1 2
20, 80 0 2 1
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The bit separation is different for different radio framesin the TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by ni. and the offset by ﬁni .

Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) Bo B B Bs B B Be B
5, 10 0 NA NA NA NA NA NA NA
20 0 1 NA NA NA NA NA NA
40 0 1 2 0 NA NA NA NA
80 0 1 2 0 1 2 0 1
42.7.2.1 Bit separation

The bitsinput to the rate matching are denoted by €, ,€, 5,6, 5,...,€ \ . wherei isthe TrCH number and N; is the

number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been |eft out in the bit numbering, i.e. Ni=N;;. The bits after separation are denoted by X, ; 1, X, 21 Xy 35--» Xp; x, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in section 4.2.7.2, with b=1 indicating
the first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bitsin each separated bit
sequence. The relation between € k and Xb,i k is given below.

For turbo encoded TrCHs with puncturing:
Xiik = € 3(k-141+(y+ 8, ) mod3 k=123, .., XX =LN/3]
Xiinsaqk =€ gnsakk K=1...,Nimod3 Note: When (Ni mod 3) = O this row is not needed.

Xoik = € ak-1)rte(ay+f, ymodz K= 12,3, X X =N /3]

X3ik = & (k1)1 ymod3 K= 12,3, XiXi= [N /3]

For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Xk =6, k=123 .., XX=N

42.7.2.2 Bit collection

The bits Xp,i k are input to the rate matching algorithm described in subclause 4.2.7.3. The bits output from the rate
matching algorithm are denoted Y, ; 1, Yy 21 Ypi 3s--+» Yoiy, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by
Zyi11Zj 202y 30+ -1 Zyj v, - After bit collection, the bits indicated as punctured are removed and the bits are then

denoted by f,,, f, ,, fi5,..., fiy, , wherei isthe TrCH number and Vi = Ni;+AN,. The relations between Ybi k, Zb;i k,
and f;  are given below.

For turbo encoded TrCHs with puncturing (Yi=X):
Z 3(k-1)1+(a 5 ymod3 = Yiik K=1,2,3,... Y
Z gnakk = Yui[nsskk K=1,...,Nimod 3 Note: When (Ni mod 3) = O this row is not needed.

Z 3(k-1) 1+t ymod3 = Y2ik K=1,2,3,..,Y
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zi,3(k—l)+l+(a3+,8nl)mod3 =Y k=123 ...V

After the bit collection, bits Z; k with value &, where 52{0, 1}, are removed from the bit sequence. Bit fi 1 corresponds to

the bit Z k with smallest index k after puncturing, bit fi 2 corresponds to the bit Z k with second smallest index k after
puncturing, and so on.

For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:

Z, =Y kK=1,2,3...Yi

When repetition is used, fi k=z k and Yi=V..

When puncturing is used, Yi=X; and bits z k with value &, where d2{0, 1}, are removed from the bit sequence. Bit fi 1

corresponds to the bit Z x with smallest index k after puncturing, bit fi 2 corresponds to the bit Z x with second smallest
index k after puncturing, and so on.

4.2.7.3 Rate matching pattern determination

The bitsinput to the rate matching are denoted by X; 1, X 5, X, 3-.-, X x, » Wherei isthe TrCH and X; is the parameter
givenin subclauses4.2.7.1.1 and 4.2.7.1.2.

NOTE: Thetransport format combination number j for simplicity has been left out in the bit numbering.
The rate matching ruleis as follows:
if puncturing isto be performed
e = @ -- initial error between current and desired puncturing ratio
m=1 -- index of current bit
do whilem <= X;
€e=e—emns -- Update error
if e <=0 then -- check if bit number m should be punctured
set bit x;mto dwhere 6#{0, 1}
e=e+eys --updateerror
end if
m=m+ 1-- next bit
end do
else
€= ay -- initial error between current and desired puncturing ratio
m=1 -- index of current bit
do whilem <= X;
e=e—emns -- update error
dowhilee<=0 -- check if bit number m should be repeated
repeat bit Xim
e=e+ s -- update error

end do
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m=m+ 1-- next bit
end do
end if

A repeated bit is placed directly after the origina one.

4.2.8 TrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH). If the TTI is smaller than 10ms, then no TrCH
multiplexing is performed.

The bitsinput to the TrCH multiplexing are denoted by f; ,, f; ,, f; 5,..., f;\, , wherei isthe TrCH id number and Vi is
the number of bitsin the radio frame of TrCH i. The number of TrCHs s denoted by I. The bits output from TrCH
multiplexing are denoted by hy,h,,h;,...,hg, where Sis the number of bits, i.e. S= Z\/I . The TrCH multiplexing is

i

defined by the following relations:
hk = fl,k k: 1, 2, aany V]_

hk = f2,(k7V1) k = V1+ 1, V1+2, ey V1+V2

hk = f3,(k70/1+V2)) k = (V]_+V2)+ 1, (V1+V2)+2, aany (V1+V2)+V3

hk = fl K=Vt AV, ) k= (V1+V2+ ---+VI-1)+ 1, (V1+V2+ ...+V|.1)+ 2, ..., (V1+V2+ ...+V|_1)+V|

4.2.9 Bit Scrambling

The bits output from the TrCH multiplexer are scrambled in the bit scrambler. The bitsinput to the bit scrambler are
denoted by hy, h,, h,..., hg, where Sis the number of bits input to the bit scrambling block equal to the total number of

bits on the CCTrCH. The bits after bit scrambling are denoted S, S,,S;,...,Sg -
Bit scrambling is defined by the following relation:

sc=h®p, k=212...,S
and P, results from the following operation:

16
P = (Z G+ P j mod2; p,=0;k<1; p,=1; g={0,0,00000000101101}

i=1

4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by S, S,,S;,. .., Sg, Where Sis the number of bitsinput to the

physical channel segmentation block. The number of PhCHs after rate matching is denoted by P, as defined in
subclause 4.2.7.1.

The bits after physical channel segmentation are denoted Up1Up 20 Upgse. s up]Up , where p is PhCH number and U, is

thein general variable number of bitsin the respective radio frame for each PhCH. The relation between Scand Upk is
given below.
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Bitson first PhCH after physical channel segmentation:
U, =S k=12,...,Us
Bits on second PhCH after physical channel segmentation:

Upe = Speuy k=1,2,...,U,

Bits on the P!" PhCH after physical channel segmentation:

Upk = Swiupraupy  K=12,..,Up

4.2.11 2nd interleaving
The 2 interleaving is a block interleaver and consists of bitsinput to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The 2nd interleaving can be applied jointly to

all data bits transmitted during one frame, or separately within each timeslot, on which the CCTrCH is mapped. The
selection of the 2nd interleaving scheme is controlled by higher layer.

42111 Frame related 2nd interleaving

In case of frame related 2™ interleaving, the bits input to the block interleaver are denoted by X, %X, %5,..., X, » where
U isthe total number of bits after TrCH multiplexing transmitted during the respective radio frame with

S=U=>U,.
p
The relation between Xk and the bits Up,k in the respective physical channelsis given below:

xk:ul,k k:l,2,...,U1

Xy =V k=1,2,...,U;

X(ksU,+..4Up ) —Upk k=1,2,...,Up

The following steps have to be performed once for each CCTrCH:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...
C2 - 1 from left to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U<R2XC2.

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X, X, X;,...,X, intothe R2 X C2 matrix row by row starting with bit Y, in
column 0 of row 0:

Y1 Y, Ys e Yoo
Yicon) Yicor2) Yicora) - Yo
Yiro-xcosy  Yiro-xcor2)  Yire-xc2ez) -+ Yiraxc2)

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 38 ETSI TS 125 222 V16.0.0 (2020-09)

where Y, =X, fork=1, 2, ..., U andif R2x C2> U, the dummy bits are padded such that y, =0or 1fork=

U+1,U+2, ..., R2x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> jefod...co} that isshown in

table 7, where P,(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Y', .

Y y'(R2+l) yl(2><R2+l) e y'((CZ-l)xR2+l)
Y, y'(R2+2) y'(sz2+2) e yl((CZ-l)xR2+2)
Y'ro y'(szz) y'(ssz) yI(C2><R2)

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 X C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits Y', that corresponds to bits Y, withk > U are removed
from the output. The bits at the output of the block interleaver are denoted by 7,,7,,...,7, , where Z1

corresponds to the bit ', with smallest index k after pruning, 2 to the bit ', with second smallest index k
after pruning, and so on.

Thebits z,,7,,...,Z7, shall be segmented as follows:

U, =2, k=1,2,...,U;
Usk = Zgu,) k=1,2,..,Uz
Up = Zeu s +Up ) k=1,2,..,Up

The bits after frame related 2" interleaving are denoted by V, 1, V, 5,..., Vi u, » Where t refers to the timeslot sequence
number and U is the number of bits transmitted in this timeslot during the respective radio frame.

Let T be the number of time slotsin a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes 1 and 2),and t =1,...,T . The physical layer shall assign the time slot
sequence number t in ascending order of the allocated time slots in the CCTrCH in the respective radio frame. In
timeslot t, R refers to the number of physical channels within the respectivetimeslotand r =1,...,R . The
relation between r and t and the physical channel sequence number p asdetailed in 4.2.12.1 is given by:

p=r t=1

p=R+R,,...,R +r 1<t<T

Defining therelation Utr k= Upk and denoting U, asthe number of bits for physical channel r intime slot t, the

relation between Vi k and Utr k is given below:

Vik = Uik k=1,2,.., Uy

Vi kayy) = Y2
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Vt,(k+u,1+...+u[m,l)) =U gk k=1,2,.., Uth

4.2.11.2 Timeslot related 2" interleaving

In case of timeslot related 2 interleaving, the bitsinput to the block interleaver are denoted by X, 1, X, 5, X, 5,-- ., Xy,

wheret is the timeslot sequence number, and U is the number of bits transmitted in this timeslot during the respective
radio frame.

Let T be the number of time dotsin a CCTrCH during the respective radio frame (where for 1.28Mcps TDD, the
respective radio frame includes subframes 1 and 2), andt =1,...,T . The physical layer shall assign the time slot
sequence number t in ascending order of the allocated time slotsin the CCTrCH in the respective radio frame. In
timeslot t, R refers to the number of physical channels within the respectivetimesiotand r =1,..., R . Therelation
between r and t and the physical channel sequence number p asdetailed in 4.2.12.1 is given by:

p=r t=1
p=R+R,,....,R +r 1<t<T

Defining the relation Utr k= Upk and denoting U, as the number of bits for physical channel r intime slot t, the
relation between X; k and Ug,r k IS given below:

Xt’k=ut’1’k k:1,2,..., Ull

X, vy = U2k k=1,2,..., Uy,

Xt,(k+Utl+...+Ut(Rfl)) :ut,R,k k=1,2,..., UtR[

The following steps have to be performed for each timeslot t, on which the respective CCTrCH is mapped:

(1) Assign C2 = 30 to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2, ...,
C2 - 1 fromleft to right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U< R2x C2.

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence X, 1,X; 5, X 35---, Xy, intothe R2 X C2 matrix row by row starting with bit Y,
in column O of row O:

Yia Yi2 Vi3 o Yie
Yi.(co41) Yi(c2+2) Yi(co+3) - Yoo
Yire-mxczry  Yire-nxcz+2)  Yire-gxczez) o+ Yi(raxc2)

where Y, , =X, fork=1,2, ..., Urand if R2x C2> U, the dummy bits are padded such that Y, , =0 or 1 for

k=Ui+ 1, U+ 2, ..., R2 x C2. These dummy bits are pruned away from the output of the matrix after the inter-
column permutation.
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(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> jelon,..c21} that is shown in

table 7, where P2(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Y", .

y't,l y't,(R2+1) ylt,(2><R2+l) e y't,((CZ—l)xR2+l)
ylt,2 ylt,(R2+2) ylt,(2><R2+2) e ylt,((CZ-l)xR2+2)
y't,RZ y't,(2><R2) ylt,(3><R2) e ylt,(02><R2)

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 x C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the

matrix before the inter-column permutation, i.e. bits ', that correspondsto bits Yy, , withk > U are removed
from the output. The bits after time slot 2" interleaving are denoted by V, 1,V ,,... Vi, » Where Vi1

corresponds to the bit y'; , with smallest index k after pruning, W2 to the bit Y, with second smallest index k
after pruning, and so on.

Table 7 Inter-column permutation pattern for 2nd interleaving

Number of Columns C2 Inter-column permutation pattern

< P2(0), P2(1), ..., P2(C2-1) >
<0, 20, 10, 5, 15, 25, 3, 13, 23, 8, 18, 28, 1, 11, 21,
6, 16, 26,4, 14,24,19,9, 29,12, 2,7, 22,27, 17>

30

4.2.11A Sub-frame segmentation for the 1.28 Mcps option

Inthe 1.28Mcps TDD, it is needed to add a sub-frame segmentation unit between 2nd interleaving unit and physical
channel mapping unit when the TTI of the CCTrCh is greater than 5msec. In this case, the operation of rate-matching
guarantees that the size of bit streamsis an even number and can be subdivided into 2 sub-frames. The transport channel
multiplexing structure for uplink and downlink is shown in figure 1A.

The input to the sub-frame segmentation unit is segmented into timeslot chunks, where each timeslot chunk contains al
of the bits that are to be transmitted in a given timeslot position in both of the sub-frames.

The input bit sequence is denoted by %10 %20 K30+ X%, \where | i the timeslot number and Xi isthe number of bits
transmitted in timeslot i in aradio frame. The two output bit sequences per radio frame are denoted by  Vin,1, Vin2, Yinza,
..+ Yinyi where nis the sub-frame number in current radio frame and Y; is the number of bits per sub-frame for timeslot
i. The output sequences are defined as follows:

Yink= )q,((n_l).Yl)Jrk, n=1or2, k=1...Y;
where

Yi = (Xi/ 2) isthe number of bitsin timeslot i per sub-frame,

Xik is the ki bit of the nput bit sequence and

Yink isthe ki bit of the output bit sequence corresponding to the n sub-frame
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4.2.12 Physical channel mapping

4.2.12.1 Physical channel mapping for the 3.84 Mcps and 7.68Mcps options

The PhCH for both uplink and downlink is defined in [7]. The bits after physical channel mapping are denoted by

W1 Wy 050 Wy o where p isthe PhCH number corresponding to the sequence number 1<'p<'P of this physical

channel as detailed below, U, isthe number of bitsin one radio frame for the respective PhCH, and P<. Prax. The bits

Wp k are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with
respect to k.

The physical layer shall assign the physical channel sequence number p to the physical channels of the CCTrCH in the
respective radio frame, treating each allocated timeslot in ascending order. If within atimeslot there are multiple
physical channelsthey shall first be ordered in ascending order of the spreading factor (Q) and subsequently by
channelisation code index (k), as shownin[9].

The mapping of the bits V; 1,V ,,..., V; y, is performed like block interleaving, writing the bitsinto columns, but a
PhCH with an odd number isfilled in forward order, whereas a PhnCH with an even number isfilled in reverse order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timeslot t used in
the current frame. Therefore, the bits V, 1, V, ,,...,V; y, are assigned to the bits of the physical channels

Wit We21u,, ,...,V\lt,pvl_._u!Fi in each timeslot.

In uplink there are at most two codes allocated (P<2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bs the following rule is applied:

if

SF1>=SF2 thenbs: =1 ; bs, = SFI/SF2;
else

SF2 > SF1 then bs, = SF2/SF1; bs, =1
end if

In the downlink case bs,is 1 for all physical channels.

42.12.1.1 Mapping scheme
Notation used in this subclause:

P +: number of physical channelsfor timedott, P;=1..2 for uplink ; P = 1...16 for downlink for 1.28Mcps TDD and
3.84McpsTDD, P, =1...32 for 7.68Mcps TDD

Uip:  capacity in bitsfor the physical channel pintimeslot t
U..:total number of bits to be assigned for timeslot t
bs,;:  number of consecutive bits to assign per code

for downlink all bs, =1

for uplink if SF1>= SF2 thenbs; =1 ; bs, = SF1/SF2;

if SF2> SF1 thenbs, = SF2/SF1; bs; = 1;

fby:  number of already written bits for each code
pos. intermediate calculation variable

for p=1 toP: -- reset number of already written bits for every physical channel
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fbp=0
end for
p=1 --start with PhCH #1
for k=1 to U,
do while (fbp == Up)  -- physical channel filled up already ?
p=(pmodP) + 1,
end do
if (p mod 2) ==
pos=Up-fb, --reverseorder
else
pos=fby,+ 1 --forward order
endif
Wippos = Vik  -- assignment
fb, =fbp+ 1 -- Increment number of already written bits
if (fbp mod bsy) == 0 -- Conditional change to the next physical channel
p=(pmodP) +1;
end if

end for

4.2.12.2 Physical channel mapping for the 1.28 Mcps option

The bit streams from the sub-frame segmentation unit are mapped onto code channels of time sots in sub-frames.

W, ., W W
The bits after physical channel mapping are denoted by ~ P*’ " P2"-+" ""PUp where p isthe PhCH number and Up is

the number of bitsin one sub-frame for the respective PhCH. The bits wpk are mapped to the PhCHs so that the bits for
each PhCH are transmitted over the air in ascending order with respect to k.

The mapping of the bits Yin1, Yin2 Yin3 ..., Yinutis performed like block interleaving, writing the bitsinto columns, but
a PhCH with an odd number isfilled in forward order, were as a PhCH with an even number isfilled in reverse order.

The mapping scheme, as described in the following subclause, shall be applied individually for each timeslot t used in

the current subframe. Therefore, the bitS Yin1, Yin2 Yin3, ..., Yinut @re assigned to the bits of the physical channels
W10y W20, WR LU in each timeslot.

In uplink there are at most two codes alocated (P<2). If there is only one code, the same mapping as for downlink is
applied. Denote SF1 and SF2 the spreading factors used for code 1 and 2, respectively. For the number of consecutive
bits to assign per code bsk the following rule is applied:

if

SF1>=SF2 thenbs: =1 ; bs, = SFI/SF2;
else

SF2 > SF1 then bs; = SF2/SF1; bs, = 1;

end if
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In the downlink case bs, is 1 for all physical channels.

421221 Mapping scheme
Notation used in this subclause:
P «: number of physical channelsfor timeslot t, P, = 1..2 for uplink ; P; = 1...16 for downlink
Uyp:  capacity in bitsfor the physical channel p in timeslot t in the current sub-frame
U.:  total number of bitsto be assigned for timeslot t in the current sub-frame
n = index of the current sub-frame (1 or 2)
bs,:  number of consecutive bits to assign per code
for downlink all bs, =1
for uplink if SF1>= SF2 thenbs; =1 ; bs, = SF1/SF2;
if SF2> SF1 thenbs, = SF2/SF1; bs, = 1;
fby:  number of already written bits for each code
pos. intermediate calculation variable
for p=1to P-- reset number of already written bits for every physical channel
fbp=0
end for
p=1 --start with PhCH #1
for k=1 to U
dowhile (fbp == U;p) -- physical channel filled up aready ?
p=(pmodPy) +1;
end do
if (pmod 2) ==
pos= Uip-flp  -- reverse order
else
pos=fb, + 1 -- forward order
end if
Wip,pos =Ytnk -- assignment
fbp=fby+ 1 -- Increment number of already written bits
If (fbp mod bs,) == 0-- Conditional change to the next physical channel
p=(pmodPt) +1;
end if

end for
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4.2.13 Multiplexing of different transport channels onto one CCTrCH, and
mapping of one CCTrCH onto physical channels

Different transport channel s can be encoded and multiplexed together into one Coded Composite Transport Channel
(CCTrCH). Thefollowing rules shall apply to the different transport channels which are part of the same CCTrCH:

1) Transport channels multiplexed into one CCTrCh shall have co-ordinated timings. When the TFCS of a
CCTrCH is changed because one or more transport channels are added to the CCTrCH or reconfigured within
the CCTrCH, or removed from the CCTrCH, the change may only be made at the start of aradio frame with
CFN fulfilling the relation

CFN mod Frax = 0,

where Frmax denotes the maximum number of radio frames within the transmission time intervals of all transport
channels which are multiplexed into the same CCTrCH, including any transport channelsi which are added
reconfigured or have been removed, and CFN denotes the connection frame number of the first radio frame of the
changed CCTrCH.

After addition or reconfiguration of atransport channel i within a CCTrCH, the TTI of transport channel i may only
start in radio frames with CFN fulfilling the relation

CFNi mod F; = 0.

2) Different CCTrCHs cannot be mapped onto the same physical channel.

3) One CCTrCH shall be mapped onto one or several physical channels.

4) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.

5) For the common transport channels, only the FACH and PCH may belong to the same CCTrCH.

6) Each CCTrCH carrying aBCH shall carry only one BCH and shall not carry any other Transport Channel.

7) Each CCTrCH carrying aRACH shall carry only one RACH and shall not carry any other Transport Channel.
Hence, there are two types of CCTrCH.
CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCH.

CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel, i.e. RACH
and USCH in the uplink and DSCH, BCH, FACH or PCH in the downlink, respectively.

Transmission of TFCI is possible for CCTrCH containing Transport Channels of
- dedicated type;
- USCH type;
- DSCH type;
- FACH and/or PCH type.

42131 Allowed CCTrCH combinations for one UE

421311 Allowed CCTrCH combinations on the uplink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
1) several CCTrCH of dedicated type;

2) several CCTrCH of common type.

42.13.1.2 Allowed CCTrCH combinations on the downlink

The following CCTrCH combinations for one UE are alowed, also simultaneously:

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 45 ETSI TS 125 222 V16.0.0 (2020-09)

3) several CCTrCH of dedicated type;

4) several CCTrCH of common type.

4.2.14 Transport format detection

Transport format detection can be performed both with and without Transport Format Combination Indicator (TFCI). If
a TFCI istransmitted, the receiver detects the transport format combination from the TFCI. When no TFCI is
transmitted, so called blind transport format detection may be used, i.e. the receiver side uses the possible transport
format combinations as a priori information.

4.2.14.1 Blind transport format detection

Blind Transport Format Detection is optional both in the UE and the UTRAN. Therefore, for all CCTrCH a TFCI shall
be transmitted, including the possibility of a TFCI code word length zero, if only one TFC is defined.

4.2.14.2 Explicit transport format detection based on TFCI

4.2.14.2.1 Transport Format Combination Indicator (TFCI)

The Transport Format Combination Indicator (TFCI) informs the receiver of the transport format combination of the
CCTrCHs. As soon as the TFCI is detected, the transport format combination, and hence the individual transport
channels' transport formats are known, and decoding of the transport channels can be performed.

4.3 Coding for layer 1 control for the 3.84 Mcps and 7.68Mcps
TDD options

4.3.1 Coding of transport format combination indicator (TFCI)

Encoding of the TFCI depends on itslength. If there are 6-10 bits of TFCI the channel encoding is done as described in
subclause 4.3.1.1. Also specific coding of less than 6 bitsis possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

The TFCI isencoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedureis as
shown in figure 6.

TECI (10 bits) (32,10) sub-code of | TFCI codeword
—— | thesecondorder ——P b. b
%8 Reed-Muller code 0°++ 31

Figure 6: Channel coding of the TFCI bits

If the TFCI consists of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bitsto zero.
TFCI is encoded by the (32,10) sub-code of second order Reed-Muller code. The code words of the (32,10) sub-code of
second order Reed-Muller code are linear combination of some among 10 basis sequences. The basis sequences are as
followsin table 8.
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Table 8: Basis sequences for (32,10) TFCI code

| Mio Mi 1 Mi 2 Mi 3 Mi,a Mi s Mi.e Mi 7 Mi.s Mi,o
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

The TFCI bitsay, &1, &, a8, a4, 8,8, & , 8, & (Where a isLSB and & is MSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
radio frame.

The output TFCI code word bits b; are given by:

b :Z(anx M ;) mod2

Whel’el = 0,. . ,31 NTFCl codeword — 32
4.3.1.2 Coding of short TFCI lengths

43121 Coding very short TFCIs by repetition

If the number of TFCI bitsis 1 or 2, then repetition will be used for coding. In this case each bit is repeated to atotal of
4 times giving 4-bit transmission (Nteci codeword =4) for asingle TFCI bit and 8-bit transmission (Ntrci codeword =8) for 2
TFCI bits. The TFCI bit(s) a (or a and ax where & isthe LSB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated radio frame.

In the case of Nteci codeword=4, the TFCI codeword { b, by, b, bs} isequal to the sequence { &, &, &, &} .

In the case of Ntrci codeword=8, the TFCI codeword { by, by, ... , b7} isegual to the sequence { ay, &, &, a1, &, &, &, ai}.
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43.1.2.2 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range 3 to 5 the TFCI is encoded using a (16, 5) bi-orthogonal (or first order Reed-
Muller) code. The coding procedure is as shown in figure 7.

TFCI (5 bits) I (16,5) bi-orthogonal | I TFCI codeword
ay...8 code Po...b15

Figure 7: Channel coding of short length TFCI bits

If the TFCI consists of less than 5 bits, it is padded with zerosto 5 bits, by setting the most significant bits to zero. The
code words of the (16,5) bi-orthogonal code are linear combinations of 5 basis sequences as defined in table 9.

Table 9: Basis sequences for (16,5) TFCI code

i Mi,o Mi 1 Mi 2 Mi 3 Mi 4
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1

The TFCI bitsap, &1, &, &, aa (Where a isLSB and a; is M SB) shall correspond to the TFC index (expressed in
unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated radio frame.

The output code word bits b are given by:

b =i(an>< M i’n)mod2

wherei =0,...,15. Nteci codeword = 16.

4.3.1.3 Mapping of TFCI code word
The mapping of the TFCI code word to the TFCI bit positionsin atimeslot shall be as follows.

Denote the number of bitsin the TFCI code word by Nrtrci codeword, denote the TFCI code word bits by bk where k=0...
NTFCI code word -1.
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bo ) ot bN/Z—l bN/Z - - ) bN—l

/ \

first part of TFCI code word second part of TFCI code word

Figure 8: Mapping of TFCI code word bits to timeslot

The locations of the first and second parts of the TFCI code word in the timeslot is defined in [7].

If the shortest transmission time interval of any constituent TrCH is at least 20 ms the successive TFCI code wordsin
the framesin the TTI shall beidentical. If TFCI istransmitted on multiple timeslots in aframe each timeslot shall have
the same TFCI code word.

4.3.2 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, =0, ..., Np-1, Py € {0, 1} isan identifier to instruct the UE whether there is a paging
message for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging
indicator Py. The length Lp of the paging indicator isLpi=2, Lpi=4 or Lp=8 symbols. Npig = 2*Npi* L bits are used for
the paging indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitse, i =1, ..., Npg iS
shown in table 10.

Table 10: Mapping of the paging indicator

Pq Bits {e2Lpi*q+1, €2Lpi*g+2, ... ,€2Lpi*(g+1) } Meaning
0 {0,0, .., 0} There is no necessity to receive the PCH
1 {1,1,..,1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npg of bits used for the
transmission of paging indicators, the sequence e = {ey, &, ..., enpis} iSextended by S-Npig bits that are set to zero,
resulting in asequence h = {hy, hy, ..., hg:

h.=e, k=1.. Ny
h, =0, K=Npz+1.., S
Thebitshy, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits s, k=1, ..., S output from the bit scrambler are then transmitted over the air as shownin [7].

4.3.3 Coding and Bit Scrambling of the MBMS Notification Indicator

The MBMS notification indicator Ng, =0, ..., No-1, Ng € {0, 1}, isanidentifier to instruct UES whether thereis an
MBMS notification indication for the groups of MBMS services that are associated to the NI, calculated by higher
layers, and the associated MBM S notification indicator Ng. The length Ly, of the MBMS notification indicator is Lni=2,
Lni=4 or Lni=8 symbols. Nnig = 2*Ny* L bits are used for the MBM S notification indicator transmission in one MICH.
The mapping of the MBM S notification indicatorsto the bits e, i = 1, ..., Nnig is shown in table 10A.

Table 10A: Mapping of the MBMS notification indicator

Ng Bits {€aLni*q+1, €2Lni*q+2, ... ,€2Lni%g+1) }
0 {0,0, .., 0}
1 {1,1,..,1}

If the number Sof bits available for the MICH is bigger than the number Ny;g of bits used for the transmission of
MBMS notification indicators, the sequencee ={ey, &, ..., exnig} is extended by S-Nyig bitsthat are set to zero,
resulting in asequence h = {hy, hy, ..., hg}:
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e, k=1.., Ny
, k=Ny,z+L..,S

h,
h, =
Thebitshy, k=1, ..., Son the MICH then undergo bit scrambling as defined in section 4.2.9.

The bitss, k=1, ..., S output from the bit scrambler are then transmitted over the air as shownin [7].

4.4 Coding for layer 1 control for the 1.28 Mcps option

4.4.1 Coding of transport format combination indicator (TFCI) for QPSK
and 16QAM

The coding of TFCI for 1.28Mcps TDD is same as that of 3.84Mcps TDD.cf.[4.3.1 'Coding of transport format
combination indicator.
4411 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Nteci codeword, @nd denote the TFCI code word bits by by, where k =
0, ey NTFCI code word -1

When the number of bitsin the TFCI code word is 8, 16, 32, the mapping of the TFCI code word to the TFCI bit
positions shall be as follows:

bo bya-1By/a Pyjo-1 Py Pavsa-iPavaa Byoy
N Y N
lstpartof 2nd partof 3rd partof 4th partof

TFCIcode word TFCIcode word TFCIcode word TFCIcode word

Figure 9: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
where N = Nteci code word-

For MBSFN transmissions with 16QAM, the coded bits by, are mapped to the transmitted TFCI bits according to the
following two group formulas:

Formula a, mapping onto the outer-corners of the 16QAM constellation
dax = b,
dak+1 = boke1,
a2 =1,
dass =1,

Formula b, mapping onto the inner-corners of the 16QAM constellation
Ok = bz,
dakr1 = Dok,

dax+2 =0,
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das3 =0,

The 1%, the 3", the 5™ and the 7" part of TFCI code word will use the Mapping Formula a, and the 2™, the 4™, the 61"
and the 8" part of TFCI code word will use the Mapping Formulab. Asthe TTI of SSCCPCH is 40ms or 80ms, the
TFCI bits will be repeated with a period of 20ms frame. In the second 20ms frame, the 1%, the 3, the 5" and the 7" part
of TFCI code word will use the Mapping Formula b, and the 2", the 4™, the 61" and 8" part of TFCI code word will use

the Mapping Formula a, and so on for the consecutive frames. The mapping of the TFCI code word to the TFCI bit
positions shall be as follows:

bO bN/8*1 b7N/8 bel
J N N J
1st part of e oo 8th part of
[FCI code word TFCI code word

Figure 9A: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option for downlink
MBSFN, Where N = NTFCl code word-

When the number of bits of the TFCI code word is 4 , then the TFCI code word is equally divided into two parts for the
consecutive two subframe and mapped onto the end of the first data field in each of the consecutive subframes.The
mapping for Ntrci codeword =4 1S shown in figure 10:

b0 ,bl b2 ,b3

| |
v v

1% Partof | |omPatof | [grd Partof | |4th Partof
TFECI field TFCI field TFCI field TFCI field

Figure 10: Mapping of TFCI code word bits to TFCI position in 1.28 Mcps TDD option,
when Nrrci code word. =4

The location of the 1st to 4th parts of the TFCI code word in the timedlot is defined in [7].
If the shortest transmission time interval of any constituent TrCH is at least 20 ms, then successive TFCI code words in

the frames within the TTI shall beidentical. If a TFCI istransmitted on multiple timeslots in a frame each timeslot shall
have the same TFCI code word.
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4.4.2 Coding of transport format combination indicator (TFCI) for 8PSK

Encoding of TFCI bits depends on the number of them and the modulation in use. When 2 Mcps service is transmitted,
8PSK modulation is applied in 1.28 Mcps TDD option. The encoding scheme for TFCI when the number of bitsare 6 —
10, and lessthan 6 bitsis described in section 4.4.2.1 and 4.4.2.2, respectively.

4421 Coding of long TFCI lengths

When the number of TFCI bitsis 6 — 10, the TFCI bits are encoded by using a (64,10) sub-code of the second order
Reed-Muller code, then 16 bits out of 64 bits are punctured (Puncturing positions are 0, 4, 8, 13, 16, 20, 27, 31, 34, 38,
41, 44, 50, 54, 57, 61% hits). The coding procedure is shown in Figure 11.

TFC1 (6%’ 10) sub—code . TFCT code word
(10 bits) ——» of second order > Puncturing ——» b b
ag .. .%0 Reed Muller code 0, ...7017

Figure 11: Channel coding of long TFCI bits for 8PSK
If the TFCI consists of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bits to zero.

The code words of the punctured (48,10) sub-code of the second order Reed-Muller codes are linear combination of 10
basis sequences. The basis sequences are shown in Table 11.
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Table 11: Basis sequences for (48,10) TFCI code

Mi,o

Mi,s

M7

Mi.e

Mi s

Mi,a

Mi 3

Mi 2

Mi 1

Mio

10
11
12
13
14
15
16
17
18
19
20
21

22
23
24
25

26
27
28
29
30
31

32
33
34
35
36
37
38
39
40

41

42

43

44
45

46

47

Let'sdefinethe TFCI bitsasay, a1, &, &, a4, 3, 8, & , 88, &, Where ap isthe LSB and a isthe MSB. The TFCI bits

shall correspond to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC

of the CCTrCH in the associated radio frame.
The output TFCI code word bits b; are given by:

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 53 ETSI TS 125 222 V16.0.0 (2020-09)

b =i(an>< M i’n)mod2

Whel’e |:O . 47 NTFCl code word :48
4422 Coding of short TFCI lengths

44221 Coding very short TFCIs by repetition

When the number of TFCI bitsis 1 or 2, then repetition will be used for the coding. In this case, each bit is repeated to a
total of 6 times giving 6-bit transmission (Nteci codeword = 6) for asingle TFCI bit and 12-bit transmission (Ntrci code word
= 12) for 2 TFCI bits. The TFCI bit(s) a (or a and &y where & isthe LSB) shall correspond to the TFC index
(expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in the associated
radio frame.

In the case of Ntrci codeword=6, the TFCI codeword { bo, b1, by, bs, ba, bs} isequal to the sequence { &, &, a0, &, a0, &} -

In the case of Nteci codeword=12, the TFCI codeword { b, by, ... , bi1} isequal to the sequence { a, a1, &, &, &, &, o, &,
&, &, &, i} -

44222 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range of 3 to 5, the TFCI bits are encoded using a (32,5) first order Reed-Muller
code, then 8 bits out of 32 bits are punctured (Puncturing positionsare 0, 1, 2, 3, 4, 5, 6, 7" bits). The coding procedure
is shown in Figure 12.

32 5) Firs TFCL code word
(32,5) First order Puncturing code wor
Reed—Muller code b 0 b 93

A 4

Figure 12: Channel coding of short TFCI bits for 8PSK
If the TFCI consists of less than 5 bits, it is padded with zeros to 5 bits, by setting the most significant bits to zero. The

code words of the punctured (32,5) first order Reed-Muller codes are linear combination of 5 basis sequences shown in
Table 12.

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 54 ETSI TS 125 222 V16.0.0 (2020-09)

Table 12: Basis sequences for (24,5) TFCI code

=
=
=
=
=

i,0 i1 i,2 i3 i4

OO NOO_RWIN|P|O| —

Flolk|lolk|lo|r|lo|k|o|r|ok|olk|lolk|lolk|lo|k|o|~|o
Rlr|lo|lolk|k|lo|lo|k|k|o|lok | |o|lolk|k|lolo|k|k|o|lo
PlRlk|k|lolo|lo|lo|k|k|k|+|o|lo|lo|lolk|k|k|k|o|lo|o|o
L L == e R R I R
I R R R R ===l =]==]=]

Let'sdefinethe TFCI bitsasap, a1, &, &, a1, Where &g isthe LSB and as isthe MSB. The TFCI bits shall correspond
to the TFC index (expressed in unsigned binary form) defined by the RRC layer to reference the TFC of the CCTrCH in
the associated radio frame.

The output code word bits b; are given by:

b =i(a“XM i’n)mod2

where i=0...23. Nteci code word =24.

4.42.3 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Nteci codeword, @nd denote the TFCI code word bits by by, where k =
0, ey NTFCI code word -1.

When the number of bitsin the TFCI code word is 12, 24 or 48, the mapping of the TFCI code word to the TFCI bit
positionsin atime slot shall be as follows.

b b b b b b

0 N/4-1 “N/4 N/2-1 bN/2 3N/4-1 73N /4 N-1
N N N N N
lstpartof 2nd partof 3rd partof 4th partof

TFCIcode word TFCIcode word TFCIcode word TFCIcode word

Figure 13: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option,
where N = Nteci code word-
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When the number of bitsin the TFCI code word is 6, the TFCI code word is equally divided into two parts for the
consecutive two sub-frames and mapped onto the first data field in each of the consecutive sub-frames. The mapping of
the TFCI code word to the TFCI bit positionsin atime slot shall be as shown in figure 14.

bo, bz, b2 bz, ba, bs
N2 N2
1st part of 2nd part of 3rd part of 4th part of
TFCI code word TFCI code word TFCI code word TFCI code word

Figure 14: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option when Ntrci code word = 6

The location of the 1st to 4th parts of the TFCI code word in the timedlot is defined in [7].

4.4.3  Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, =0, ..., Nm-1, Py € {0, 1} isanidentifier to instruct the UE whether there is a paging
message for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging
indicator Py. The length Lp of the paging indicator is Lpi=2, Lp=4 or Lp=8 symbols. Npig = 2*Np* L bits are used for
the paging indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitse, i =1, ..., Npg is
shown in table 13.

Table 13: Mapping of the paging indicator

Pq Bits {eaL,*q+1, €20,%q+2, ... ,€2L,%(q+1) } Meaning
0 {0, 0, .., 0} There is no necessity to receive the PCH
1 {1,1, .., 1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npig of bits used for the
transmission of paging indicators, the sequencee={e, &, ..., enpis} is extended by S-Npig bitsthat are set to zero,
resulting in asequence h = {hy, hy, ..., hg}:

h<=6<, k=1,...,NP|B
h =0 k=Nepg+1,...,S

Thebitshy, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

The bitss, k=1, ..., S output from the bit scrambler are then transmitted over the air as shownin [7].

4.4.4  Coding of the Fast Physical Access Channel (FPACH) information
bits

The FPACH burst is composed by 32 information bits which are block coded and convolutional coded, and then
delivered in one sub-frame as follows:

1. The 32 information bits are protected by 8 parity bits for error detection as described in sub-clause 4.2.1.1.

2. Convolutional code with constraint length 9 and coding rate %2 is applied as described in sub-clause  4.2.3.1.
The size of data block c(k) after convolutional encoder is 96 bits.

3. To adjust the size of the data block c(k) to the size of the FPACH burst, 8 bits are punctured as described in sub-
clause 4.2.7 with the following clarifications:
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- Nj;=96 is the number of bitsin aradio sub-frame before rate matching

- AN j = -8isthe number of bitsto punctured in aradio sub-frame

- @n =axX Nj

The 88 bits after rate matching are then delivered to the intra-frame interleaving.

4. Thebitsininput to the interleaving unit are denoted as {x(0), ..., Xx(87)}. The coded bits are block rectangular
interleaved according to the following rule: the input is written row by row, the output isread column by column.

X0 x(@ x(2) ...x(7)
X(8) x(9) x(10) ...x(15)

X(80) x(81) x(82) ...x(87)
Hence, the interleaved sequence is denoted by y (i) and are given by:

y(0), y(2), ..., y(87)=x(0), X(8), ...,x(80),x(1), ..., X(87).

4.4,5  Coding and Bit Scrambling of the MBMS Notification Indicator

The MBMS notification indicator Ng, =0, ..., Nn-1, Ng € {0, 1} isan identifier to instruct the UE whether thereis an
MBMS notification indication for the groups of MBMS services that are associated to the NI, calculated by higher
layers, and the associated MBM S notification indicator Ng. The length Ly, of the MBM S notification indicator is Lni=2,
Lni=4 or Lni=8 symbols. Nnig = 2*Ny* L bits are used for the MBM S notification indicator transmission in one MICH.
The mapping of the MBM S notification indicatorsto the bits e, i = 1, ..., Nnig is shown in table 13A.

Table 13A: Mapping of the MBMS notification indicator

Ng Bits {eaL,q+1, €21, %q+2, ... ,€2L X (q+D) }
0 10,0, ... 0}
1 {1,1,..,1}

If the number Sof bits available for the MICH is bigger than the number Ny of bits used for the transmission of
MBMS notification indicators, the sequence e = { €y, &, ..., ennis} isextended by S-Nng bits that are set to zero,
resulting in asequence h = {hy, hy, ..., hg:

h =&, k=],...,Nns
h =0 k=Nwue+1,...,S

The bitshx, k=1, ..., Son the MICH then undergo bit scrambling as defined in section 4.2.9.

Thebits s, k=1, ..., Soutput from the bit scrambler are then transmitted over the air as shownin [7].

4.4.6 Coding of PLCCH

The PLCCH isaNode-B terminated channel used to carry dedicated (UE-specific) TPC and SSinformation to multiple
UEs. Each TPC/SS command pair for a given UE is mapped to 3 bits as shown in table 13B.
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Table 13B: Mapping of the TPC/SS pair

3-bit TPC/SS command TPC command SS command
(MSB on left)

000 'DOWN' 'DOWN'
100 'UP' 'DOWN'
011 'DOWN' 'UP’
111 'UP' 'UP'
001 'DOWN' ‘Do Nothing'
101 'UP’ 'Do Nothing'

Let I=14 be the number of TPC/SS command pairs that can be carried by a single PLCCH. The 3 bits corresponding to
the i TPC/SS command pair (i=1... ), are denoted { B;,, B}, B},} where B, isthe MSB.

The bit sequence corresponding to the I=14 TPC/SS command pairsis denoted ¢, (k= 0,1,2,...41). Bin (n=0,1,2) is

mapped to ¢, such that:

a’3(i—1)+n = BIn

The PLCCH burst is composed of 44 information bits { Bpiccn(0), bpicen(1), - -.Bpiccn(43)} which are repetition coded, and
then delivered in one sub-frame as follows:

1

2.

bpcen(m)= ¢, (for m=0,1,...41) and byicen(mM) = O (for m=42,43)

Repetition coding with code rate %2 is applied to the sequence { bpicen(0), . - -,bpicen(43)} in order to form the
sequence {x(0), x(1), X(2), x(3),..., X(86), x(87)} . The size of the data block after the repetition encoder is 88 bits.
The encoded codeword {x(0), x(1), X(2), X(3),....X(86), Xx(87)} is equal to { bpicen (0), bpicen (0), Bpicen (1), picen
(2),...,bpicen (43), bpicen (43)}.

The bits output from the repetition encoder {x(0), ..., X(87)} areinput to an interleaving unit. The coded bits are

block rectangular interleaved according to the following rule: the input is written row by row, the output is read
column by column.

X0 x(@ x(2) ...x(7)
X(8) x(9) x(10) ...x(15)
x(éO) x(él) x(éZ) x(é?)

Hence, the interleaved sequence is denoted by y(i) and is given by:

y(0), y(1), ..., y(87) = x(0), X(8), ..., x(80), x(1), ..., X(87).

The hit sequence y(0), y(1), ... y(87) is mapped to the PLCCH burst in order of bit index, with the lowest bit index
being the first bit (in time) to be transmitted.

4.5

Coding for HS-DSCH

Figure 15 illustrates the overall concept of transport-channel coding for HS-DSCH. Data arrives at the coding unit in the
form of one transport block once every TTI. The TTIl is5 msfor 1.28 Mcps TDD and 10 msfor 3.84 Mcps TDD /
7.68Mcps TDD.

For 1.28 Mcps TDD, in the case of multiple-frequency transmission in one TTI, anumber of transport blocks arrive at
the coding unit, in which the number of transport blocks equals the number of frequencies used. Each transport block
for each frequency shall be coded separately as the following coding step.

For 1.28Mcps TDD, in the case of MIMO dua stream transmission in one TTI, two transport blocks arrive at the coding
unit. Each transport block for each data stream shall be coded separately as the following coding step.
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The following coding steps for HS-DSCH can be identified:
- add CRC to each transport block (see subclause 4.5.1);
- code block segmentation (see subclause 4.5.2);
- channel coding (see subclause 4.5.3);
- hybrid ARQ (see subclause 4.5.4);
- bit scrambling (see subclause 4.5.5);
- interleaving for HS-DSCH (see subclause 4.5.6);
- congstellation re-arrangement for 16QAM and 64QAM (see subclause 4.5.7);
- mapping to physical channels (see subclause 4.5.8).
The coding steps for HS-DSCH are shown in figure 15.
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Figure 15: Coding chain for HS-DSCH
In the following the number of transport blocks is always one. When referencing non HS-DSCH formulae which are

used in correspondence with HS-DSCH formulae the convention is used that transport block subscripts may be omitted
(e.g. Xi wheni isaways 1 may be written X).

45.1 CRC attachment for HS-DSCH

A CRC of size 24 bitsis calculated and added per HS-DSCH TTI. The CRC polynomial is defined in 4.2.1.1 with the
following specific parameters. i = 1, L1 = 24 hits.

45.2 Code block segmentation for HS-DSCH

Code block segmentation for the HS-DSCH transport channel shall be done with the general method described in
4.2.2.2 above with the following specific parameters.
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There will only be one transport block, i = 1. The bits bim, Bimz, bima, ...bims input to the block are mapped to the bits xi1,
Xi2, Xi3,.. Xix1 directly. It follows that X; = B. Note that the bits x referenced here refer only to the internals of the code
block segmentation function. The output bits from the code block segmentation function are 0ir1, Oir2, Oirs, .. .Oirk-

Thevalue of Z = 5114 for turbo coding shall be used.

4.5.3 Channel coding for HS-DSCH

Channel coding for the HS-DSCH transport channel shall be done with the general method described in 4.2.3 above
with the following specific parameters.

There will be a maximum of one transport block, i = 1. The rate 1/3 turbo coding shall be used.

45.4 Hybrid ARQ for HS-DSCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the HS-PDSCH set to which the HS-DSCH is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters. The exact set of bits at the output of the hybrid ARQ functionality depends on the
number of input bits, the number of output bits, and the RV parameters.

The hybrid ARQ functionality consists of two rate-matching stages and a virtual buffer as shown in the figure below.

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about whichis
provided by higher layers. Note that, if the number of input bits does not exceed the virtua IR buffering capability, the
first rate-matching stage is transparent.

The second rate matching stage matches the number of bits after first rate matching stage to the number of physical
channel bits availablein the HS-PDSCH set inthe TTI.

§ First Rate Matching Virtual IR Buffer Second Rate Matching

3 Systematic

bits Nos > RM_S Mhag

| Parity 1
C | N . h N . N W
Tl bt bits > RMPL1 o > RM_P12 Py, DIt B2

I separation - - collection

Parity2 N
bits »  RM P21 P2 »  RM_ P22 107,
Figure 16: HS-DSCH hybrid ARQ functionality
454.1 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs in
4.2.7.2 above.

454.2 HARQ First Rate Matching Stage

HARQ first stage rate matching for the HS-DSCH transport channel shall be done with the general method described in
4.2.7.1.2 above with the following specific parameters.

The maximum number of soft channel bits availablein the virtual IR buffer is Nigr which is signalled from higher layers
for each HARQ process. The number of coded bitsin aTTI before rate matching is N™™ thisis deduced from
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information signalled from higher layers and parameters signalled on the HS-SCCH for each TTI. Note that HARQ
processing and physical layer storage occurs independently for each HARQ process currently active.

If Nir is greater than or equal to N™" (i.e. all coded bits of the corresponding TTI can be stored) the first rate matching
stage shall be transparent. This can, for example, be achieved by setting eminys = 0. Note that no repetition is performed.

If Nir is smaller than NT™' the parity bit streams are punctured asin 4.2.7.1.2 above by setting the rate matching
parameter AN|™ = N, — N™" where the subscriptsi and | refer to transport channel and transport format in the

referenced sub-clause. Note the negative value is expected when the rate matching implements puncturing. Bits selected
for puncturing which appear as & in the algorithm in 4.2.7 above shall be discarded and not counted in the totals for the
streams through the virtual IR buffer.

4543 HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described
in 4.2.7.3 above with the following specific parameters. Bits selected for puncturing which appear as din the algorithm
in 4.2.7.3 above shall be discarded and are not counted in the streams towards the bit collection.

The parameters of the second rate matching stage depend on the value of the RV parameters sand r. The parameter s
can take the value O or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s= 0). The parameter r (range 0 to rmax-1) changes the initial error variable ey in the case of puncturing. In case of
repetition both parameters r and s change the initial error variable eyi. The parameters X, €ius and eminus are cal cul ated
as per table 14below.

Denote the number of bits before second rate matching as Nsys for the systematic bits, Ny, for the parity 1 bits, and Np.
for the parity 2 hits, respectively. For the HS-DSCH, denote the number of timeslots used as T, the number of codes per

C

timeslot as C and the number of bits available in timeslot t as Uy, where Uy = ZUt’p and U, , isthe number of bits
p=1

available in physical channel p of timeslot t as defined in [7]. Nuaa iS the number of bits available to the HS-DSCH in

T
one TTl and isdefinedas N, = ZUt . The rate matching parameters are determined as follows.
t=1

For Ngya S Ngg+ N +N

data, = puncturing is performed in the second rate matching stage. The number of

p2’
transmitted systematic bitsin atransmissionis N, ¢ = mi n{NSys, Ndata} for atransmission that prioritises

systematic bitsand N, o = max{N data — (N ot N, ),O} for atransmission that prioritises non systematic bits.

For Nyya > N+ N + N, repetition is performed in the second rate matching stage. A similar repetition rate in
. . . . . . . Ndata
all bit streams is achieved by setting the number of transmitted systematic bitsto N, ¢ =| Ng,-—— 25— 1.
’ Ngs+ 2N,

N —N N, —N
The number of parity bitsin atransmissionis: N, ,, = {QJ and N, = {Q—‘ for the

parity 1 and parity 2 bits, respectively.

Table 14 below summarizes the resulting parameter choice for the second rate matching stage.
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Table 14: Parameters for HARQ second rate matching

Xi €plus €minus
Systematic
RM S NSYS N5Y5 ‘Nws_Nt,ws
Parity 1 .
RM P1_2 Nepw | 2Ny 2"Np1 - Nt,pl‘
Parity 2
rRvp2 2 | Ne2 | Np NGz =N, |

The rate matching parameter e is calculated for each bit stream according to the RV parametersr and s using

e,(r)= {(Xi —Lr “€ous | T J—l) mOdeplus}+1 in the case of puncturing, i.e, Ny, < Ng o+ N + N,
and

e,(r)= {(Xi —\_(s+ 2 r)-epluS 1(2- rmax)j—l) mode }+1 for repetition, i.e, Ny, > Ngg + N, + N ;.

plus

Where I € {0,1,- TN . —1} and I isthetotal number of redundancy versions allowed by varying I' as defined in
4.6.1.4.

Note that rmax varies depending on the modulation mode, i.e. for 16QAM and 64QAM rmax = 2 and for QPSK rmax = 4.

Note: For the modulo operation the following clarification is used: the value of (x mod y) is strictly in the range of 0 to
y-1(i.e. -1 mod 10 = 9).

45.4.4 HARQ bit collection
The HARQ bit collection is achieved using arectangular interleaver of size N, X N, .
The number of rows and columns are determined from:

N,., = 6 for 64QAM
N, oy =4 for 160AM
N,,, =2 for QPSK

N = Ndata/Nrow

col

where Nyata 1S used as defined in 4.5.4.3 above.

Datais written into the interleaver column by column, and read out of the interleaver column by column, starting from
the first column.

Nisys iS the number of transmitted systematic bits. Intermediate values N; and N are calculated using:

N
N,:L\I"%JandNﬁN N, -N

tsys 'V col *

col
If No= 0 and Nr > 0, the systematic bits are written into rows 1...N..

Otherwise systematic bits are written into rows 1...N.+ 1 in the first Nc columns and, if Nr >0, alsointorows 1...N; in
the remaining Neoi-Nc columns.

The remaining spaceis filled with parity bits. The parity bits are written column wise into the remaining rows of the
respective columns. Parity 1 and 2 bits are written in aternating order, starting with a parity 2 bit in the first available
column with the lowest index number.
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In the case of 64QAM for each column the bits are read out of the interleaver in the order rowl, row2, row3, row4, row
5, row6. In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3,
row 4. In the case of QPSK for each column the bits are read out of the interleaver in the order rowl, row2.

45.5 Bit scrambling

The bit scrambling for HS-DSCH shall be done with the general method described in subclause 4.2.9.

4.5.6 Interleaving for HS-DSCH

Theinterleaving for TDD is done over all bitsin the TTI, as shown in figure 17 when QPSK modulation is being used
for the HS-DSCH, and figure 18 when 16-QAM modulation is being used, and figure 18a when 64QAM modulation is
being used. The bitsinput to the block interleaver are denoted by s, S, S, ..., SR, Where R isthe number of bitsin one
TTI.

S S Sk Block Interleaver Vis Vo Ve
- (R2 x 30)

Figure 17: Interleaver structure for HS-DSCH with QPSK modulation

For QPSK, the interleaver is a block interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The output bit sequence from the block
interleaver is derived as follows:

(1) The number of columns of the matrix is 30. The columns of the matrix are numbered O, 1, 2, ..., 29 from left to
right.

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that R< 30 x R2. The
rows of rectangular matrix are numbered 0, 1, 2, ..., R2 -1 from top to bottom.

(3) Write the input bit sequence s1, &, S, ..., Srinto the R2 x 30 matrix row by row starting with bit y; in column 0O of

row O:
Yi Y, Y3 - Y
y31 y32 y33 b y60
y30<(R2—1) +1 y30»(R2—1)+2 y30»(R2—1)+3 v Yaore

whereyk = scfork=1, 2, ..., Rand, if R< 30xR2, dummy bits are inserted for k = R+1, R+2, ..., 30xR2. These
dummy bits are pruned away from the output of the matrix after the inter-column permutation.

i : i <P2(j)>‘e{01 29} i ;
(4) Perform the inter-column permutation for the matrix based on the pattern JEO L that is shown in
Table 7, where P2(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by y'x.

1 1 1 1
Yi Yra Yorea o+ Yoorou
1 1 1 1
Yo VYra2 Yorzz o Yoore
1 1 1 1
Yre Yore Yszre - Yare

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2x30 matrix. The output is pruned by deleting dummy bits that were padded to the input of the
meatrix before the inter-column permutation, i.e. bits y'x that correspondsto bits yx with k > R are removed from
the output. The bits after interleaving are denoted by v, Vo, 3, ..., Vr, Where v; corresponds to the bit y'x with
smallest index k after pruning, v to the bit y'x with second smallest index k after pruning, and so on.
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(VR VARVARVARIA VAR VARS Vi, Vy e, Vg

SiSnSk LSS5 S SRSk > Block Interleaver
(R2 x 30)

$5554: S So s Ser Sk > Block Interleaver V3, Vg V7, Vs Vo1 Vi
(R2 x 30)

Figure 18: Interleaver structure for HS-DSCH with 16-QAM modulation

For 16QAM, asecond identical interleaver operatesin parallel to the first. For both interleavers, R2 is chosen to be the
minimum integer that satisfies R < 60 x R2. The output bits from the bit scrambling operation are divided pairwise
between the interleavers: bits sc and s«+1 go to the first interleaver and bits s« and s«+3 go to the second interleaver,
where k mod 4 = 1. Bits are collected pairwise from the interleavers: bits v and w1 are obtained from the first
interleaver and bits vi:2 and vi+ 3 are obtained from the second interleaver, where again k mod 4 = 1.

S.l’szl'"'SR 511521571331---1SR_515R_z Block Interleaver V11V21V71V81---1VR_51VR_4V17V2""’VR
P (R2x30) * >

S’S4’SQ’S.LO""’SR—31S&. Block Interleaver V3,V4,V9,V10,...,VR_ VR—2
(R2 x 30)

P51 561 115 2000 SR—l’& Block Interleaver | Vg, Vg, Vi1, Vios--, Vr_{, VR
(R2x 30)

Figure 18a: Interleaver structure for HS-DSCH with 64-QAM modulation

The interleaving for TDD is done over al bitsin the TTI, as shown in figure 18a when 64QAM modulation is being
used for the HS-DSCH. The bits input to the block interleaver are denoted by s1, &, S, ..., Sk, Where Ris the number of
bitsinone TTI.

For 64QAM, two identical interleavers operate in parallel to thefirst. For al interleavers, R2 is chosen to be the
minimum integer that satisfies R < 90 x R2. The output bits from the bit scrambling operation are divided into three
parts of different interleavers: bits sc and s«+1 go to the first interleaver, bits sq» and S« 3 go to the second interleaver and
bits si+4 and si+5 go to the third interleaver, where k mod 6 = 1. Bits are collected accordingly from the interleavers: bits
Vi and Vi+1 are obtained from the first interleaver, bits vi:2 and vi+3 are obtained from the second interleaver and bits Vi 4
and vi+s are obtained from the third interleaver, where again k mod 6 = 1.

4.5.7 Constellation re-arrangement for 16 QAM and 64 QAM

Thisfunction only appliesto 16 QAM modulated hits. In case of QPSK it is transparent.

The following table 15 describes the operations that produce the different rearrangements.

The bits of the input sequence are mapped in groups of 4 so that Vi, Vi1, Vi+2, Vik+3 are used, wherek mod 4 = 1.
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Table 15: Constellation re-arrangement for 16 QAM

Constellation
version Output bit sequence Operation

parameter b
0 VicViiaVira Ve None
1 Vo ViisVi Vi Swapping MSBs with LSBs
2 ViViii Vi o Vias Inversion of the logical values of LSBs
3 Ve Swapping MSBs with LSBs, and inversion of the logical

Vis2Vis3Vic Vi values of LSBs

The output bit sequences from the table above map to the output bitsin groups of 4, i.e. ry, rke1, M2, M3, where k mod
4=1.

The following table 15a describes the operations that produce the different rearrangements of 64 QAM.

The bits of the input sequence are mapped in groups of 6 so that Vi, Vit 1, Vie2, Vi3, Vike4, Vies are used, where k mod 6 =
1

Table 15a: Constellation re-arrangement for 64 QAM

Constellation
version Output bit sequence Operation
parameter b

0 VieVienVic 2 ViersVic4Vics None

1 VieaVias Viceo VsV Viea Swapping MSBs and LSBs. Inversion of Middle SBs
2 VieioVikia Vicea Vs Vi Vi Left circular shift of pair of SBs. Inversion of Middle SBs
3 ViViia ViioViess Vs aViss Inversion of Middle SBs

The output bit sequences from the table above map to the output bitsin groups of 6, i.e. ri, M1, k2, Nk+3, M4, M5,
wherek mod 6 = 1.

4.5.8 Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [7]. The bitsinput to the physical channel mapping are denoted by rq, r, ..., rr, where Ris
the number of physical channel bitsin the allocation for the current TTI. These bits are mapped to the physical channel
bits, {wip;:t=1,2,....T; p=1,2,..,C;j =1, 2, ..., Urp}, wheret isthe timeslot index, T is the number of timeslotsin
the allocation message, p is the physical channel index, C is the number of codes per timeslot in the allocation message,
j isthe physical channel bit index and Uy is the number of bits for the physical channel p in timesliot t. The timeslot
index, t, increases with increasing timeslot number; the physical channel index, p, increases with increasing
channelisation code index, and the physical channel bit index, j, increases with increasing physical channel bit position
intime. If TSO isincluded in the allocation message, TS0 has the maximum timeslot index while the timeslot index of
any other timedot increases with increasing timeslot number.

The bits ri shall be mapped to the PhCHs according to the following rule :

C
Define{yik: k=1,2, ..., ZULP } to be the set of bits to be transmitted in timedlot t as follows :
p=1

C
Vi =hfork=1,2, .., ZUl’p
p=L

C

Yo =T ¢ fork=1,2,.., ZUZ’D
k+zU11p p=1

p=1
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C
yT,k =I ¢ fork=1,2, .., ZUT,
k>0, p=1 P

=r=]
When the modulation level applied to the physical channelsis 16- QAM :
The physical channel p used to transmit the k™ bit in the sequence yik is:
if (k <=Uy1-C)

p= [kT_lJ modC +1

If pisodd then:
. k-1
W = Yok Where | =4 2.C +(k-1)mod4+1

If piseventhen:

‘M@j=MxVm@ej=Uhp—4[E:EJ—3+(k—Dnmd4

4.C

else
p = {WJ mod(c _1) +2

If pisodd then :
i k-U,-C-1
Wepi = Yik WhHEJ:4.|‘W1_1)

If piseven then :
i k-U,-C-1
O T

Otherwise, when the modulation level applied to the physical channelsis QPSK :

The physical channel p used to transmit the k™ bit in the sequence yix is:

if (k <= U1-C)
p=(k—-1)modC+1

If pisodd then:
. | k=1
W, = YixWhere =/ ——|+1
h ‘ C
If piseventhen:

: k-1] . k-1
s, =Yoo <U,, | 52 =0, | 17|

else

ETSI
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p=(k-U,,-C-1)mod(C -1) +2
If pisodd then:
k-U,-C-1

c_1 J+ U,+1

Wi = yt,kWherej :\\

If piseven then:
k-U,,-C-1
. J t,1

W, =yt’kwherej=Ut’p—{ C1

When the modulation level applied to the physical channelsis 64-QAM:

The physical channel p used to transmit the ki bit in the sequence yix is:

p:[kT_lJmodC+1

If pisodd then:
. k-1
W o) = Yy Where | =6- R + (k=D mod6+1

If piseventhen:

k-1

W, = Yk Where j=U, —6-[RJ—5+(k—l) mod 6

tp.j

4.6 Coding/Multiplexing for HS-SCCH

For 1.28 Mcps TDD, HS-SCCH shall be of type 1 when the following two conditions are both true:
- the UEis not configured in MIMO mode, and
- thevariableHS DSCH_SPS STATUSIisFALSE.

HS-SCCH type 1 may be used when the following two conditions are both true:

- the UE isnot configured in MIMO mode, and
- thevariable HS DSCH_SPS STATUSIis TRUE.

In this section, the terms "HS-SCCH" and "HS-SCCH type 1" are used interchangeably.

The following information, provided by higher layers, is transmitted by means of the HS-SCCH physical channel.

For 1.28 Mcps TDD, in the case of multi-frequency HS-DSCH transmission in one TTI, HS-PDSCH on each frequency
shall be configured with associated HS-SCCH(s) which is coded and multiplexed as following.

- Channelisation-code-set information (q bits where g = 8 for 1.28Mcps TDD / 3.84Mcps TDD and g = 10 for
7.68Mcps TDD)): Xces 1, Xecs2, « -+ Xecs, g

- Timedot information (nbitswhere n =5 for 1.28 Mcps TDD and n = 13 for 3.84 Mcps TDD / 7.68Mcps TDD):

X1y Xts,2y -+ oy Xtsn
- Modulation scheme information (1 bit): Xms1

- Transport-block size information (m bits where m = 6 for 1.28 Mcps TDD and m =9 for 3.84 Mcps TDD /
7.68Mcps TDD):

Xtbs,1; Xtbs,2y - -+, Xtbsm

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 68

Hybrid-ARQ process information (3 bits): Xnap,1, Xhap,2, Xhap.3
Redundancy version information (3 bits): Xrv.1, Xrv,2,Xrv3

New dataindicator (1 bit): Xng1

HS-SCCH cyclic sequence number (3 bits): Xncsn,1, Xnesn,2, Xhesn3

UE identity (16 bits): Xue 1, Xue2, ---» Xue16

For an HS-SCCH order type A for 1.28Mcps TDD,

Xees1y Xees2s -+ Xees, g @€ reserved
thl, XtSZ, ceay X[syn Sha“ be %t tO I00000l

Xms, 1, Xtbs1, Xtbs,2 Shall be set to Xodt, 1, Xodt, 2, Xodt,3

ETSI TS 125 222 V16.0.0 (2020-09)

Xtbs3, Xtbs4, ---, Xtbsm, Xhap,1, Xhap,2, Xhap,3 Xrv,1, Xrv,2,Xrv,3 ;Xnd,1, Xhesn,1, Xhesn,2, Xhesn,3 &€ reserved

where Xodt 1, Xodt 2, Xodt,3 are defined in subclause 4.6A.

The following coding/multiplexing steps can be identified:

multiplexing of HS-SCCH information (see subclause 4.6.2)
CRC attachment (see subclause 4.6.3);

channel coding (see subclause 4.6.4);

rate matching (see subclause 4.6.5);

interleaving for HS-SCCH (see subclause 4.6.6);

mapping to physical channels (see subclauses 4.6.7 and 4.6.8).

The general coding/multiplexing flow is shown in Figure 19.
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chs,l"xccs,q th,l"xts,n Xms,l ths,l"xtbs,m Xhap,l"Xhap,3 er,l"xrv,s Xnd,l thsn,l"xhcsn,s
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Figure 19 Coding and Multiplexing for HS-SCCH

4.6.1 HS-SCCH information field mapping
46.1.1 Channelisation code set information mapping

46.1.1.1 1.28Mcps TDD and 3.84Mcps TDD
HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the

allocation includes both the start and stop code. The start code kgart is signalled by the bits Xees 1, Xccs.2, Xees3, Xees4 and the
stop code Kgop by the bits Xecss, Xeess, Xees 7, Xees.g- The mapping in Table 16 below applies.
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Table 16: Channelisation code set information mapping for 1.28Mcps and 3.84Mcps TDD

Kstart | Xces,1 | Xces,2 | Xces,3 | Xcesa kstop Xccs,5 | Xces,6 | Xces,7 | Xces,8
1 0 0 0 0 1 0 0 0 0
2 0 0 0 1 2 0 0 0 1
3 0 0 1 0 3 0 0 1 0
4 0 0 1 1 4 0 0 1 1
5 0 1 0 0 5 0 1 0 0
6 0 1 0 1 6 0 1 0 1
7 0 1 1 0 7 0 1 1 0
8 0 1 1 1 8 0 1 1 1
9 1 0 0 0 9 1 0 0 0
10 1 0 0 1 10 1 0 0 1
11 1 0 1 0 11 1 0 1 0
12 1 0 1 1 12 1 0 1 1
13 1 1 0 0 13 1 1 0 0
14 1 1 0 1 14 1 1 0 1
15 1 1 1 0 15 1 1 1 0
16 1 1 1 1 16 1 1 1 1

If avalue of Keart = 16 and kgop = 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Kgart > Ksop Shall be treated as an error by the UE.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS is FALSE, HS-PDSCH channelization codes of
all the alocated timeslots are indicated by channelisation-code-set information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refers to the timeslot with the maximal
timeslot index among all the timeslots scheduled to the UE and HS-PDSCH channelisation codes of the specific
timeslot isindicated by channelisation-code set information field. The HS-PDSCH channelisation codes of timeslot O
are signalled via higher layer signalling if timeslot 0 is scheduled to the UE. The HS-PDSCH channelisation codes of
other scheduled timeslots are predefined, i.e. the entire resource of each timeslot is scheduled to the UE with SF=1.

If NON_RECTANGULAR _RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, HS-PDSCH channelisation codes in the specific timeslot is
indicated by channelisation-code set information field. The HS-PDSCH channelisation codes of other scheduled
timeslots are predefined, i.e. the entire resource of the timeslot is scheduled to the UE with SF=1.

46.1.1.2 7.68Mcps TDD

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
allocation includes both the start and stop code. The start code kgart is signalled by the bits Xees 1, Xces.2, Xecs 3, Xees 4, Xecs5
and the stop code Ksop by the bits Xees6, Xoes7, Xecs8r Xees 9, Xaes20. The mapping in Table 16A below applies.
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Table 16A: Channelisation code set information mapping for 7.68Mcps TDD

Kstart Xces,1 Xcces,2 Xces,3 Xces,4 | Xces,5 kstop Xces,6 Xces, 7 Xcces,8 Xces,9 | Xces,10
1 0 0 0 0 0 1 0 0 0 0 0
2 0 0 0 0 1 2 0 0 0 0 1
3 0 0 0 1 0 3 0 0 0 1 0
4 0 0 0 1 1 4 0 0 0 1 1
5 0 0 1 0 0 5 0 0 1 0 0
6 0 0 1 0 1 6 0 0 1 0 1
7 0 0 1 1 0 7 0 0 1 1 0
8 0 0 1 1 1 8 0 0 1 1 1
9 0 1 0 0 0 9 0 1 0 0 0
10 0 1 0 0 1 10 0 1 0 0 1
11 0 1 0 1 0 11 0 1 0 1 0
12 0 1 0 1 1 12 0 1 0 1 1
13 0 1 1 0 0 13 0 1 1 0 0
14 0 1 1 0 1 14 0 1 1 0 1
15 0 1 1 1 0 15 0 1 1 1 0
16 0 1 1 1 1 16 0 1 1 1 1
17 1 0 0 0 0 17 1 0 0 0 0
18 1 0 0 0 1 18 1 0 0 0 1
19 1 0 0 1 0 19 1 0 0 1 0
20 1 0 0 1 1 20 1 0 0 1 1
21 1 0 1 0 0 21 1 0 1 0 0
22 1 0 1 0 1 22 1 0 1 0 1
23 1 0 1 1 0 23 1 0 1 1 0
24 1 0 1 1 1 24 1 0 1 1 1
25 1 1 0 0 0 25 1 1 0 0 0
26 1 1 0 0 1 26 1 1 0 0 1
27 1 1 0 1 0 27 1 1 0 1 0
28 1 1 0 1 1 28 1 1 0 1 1
29 1 1 1 0 0 29 1 1 1 0 0
30 1 1 1 0 1 30 1 1 1 0 1
31 1 1 1 1 0 31 1 1 1 1 0
32 1 1 1 1 1 32 1 1 1 1 1

If avalue of keart = 32 and k«op = 1 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Kgart > ksop Shall be treated as an error by the UE.

4.6.1.2 Timeslot information mapping

46.1.2.1 1.28 Mcps TDD

For 1.28 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits X1, Xis2, ..., Xss, Where bit
Xsn carries the information for timeslot n+1. Timeslot 1 cannot be used for HS-DSCH resources. If the signalling bit is
set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the timesl ot
shall not be used. If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUSIisFALSE, all used timeslots
shall use the same channelisation code set, as signalled by the channelisation code set information bits. Otherwise, the
used timeslots may use different channelization code sets as described in 4.6.1.1.1.

When indicated by the higher layer that Timeslot O can be used for HS-PDSCH, bit %1 carries the information for
timeslot O. If xs1 isset (i.e. equal to 1), Timeslot O shall be used for HS-PDSCH resource. Otherwise, Timeslot O shall
not be used.

4.6.1.2.2 3.84 Mcps TDD and 7.68Mcps TDD

For 3.84 Mcps, the timeslots to be used for HS-PDSCH resources are signalled by the bits X1, Xis2, .., %13, where bit
Xtsn carries the information for the n™ available timeslot for HS-PDSCH resources, where the order of the timeslots
available for HS-PDSCH resources shall be the same as the order of the 15 time slots within each frame with the
following two slots removed:

- The dot containing the P-CCPCH
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- Thefirst dot in aframe containing the PRACH

If the P-CCPCH and/or PRACH are assigned to some, but not all frames, then the corresponding time slots shall remain
unavailable for these frames as well..

If the bit is set (i.e. equal to 1), then the corresponding timeslot shall be used for HS-PDSCH resources. Otherwise, the
timeslot shall not be used. All used timeslots shall use the same channelisation code set, as signalled by the
channelisation code set information bits.

4.6.1.3 Modulation scheme information mapping

The modulation scheme to be used by the HS-PDSCH resources shall be signalled by bit Xns1. If 64QAM is not
supported by the UE, the mapping schemein Table 17 shall apply.

Table 17: Modulation scheme information mapping

Xms,1 | Modulation Scheme
0 QPSK
1 16-QAM

If 64QAM is supported by the UE, the mapping schemein Table 17a shall apply.

Table 17a: Modulation scheme information mapping

Xms,1 | Modulation Scheme
0 QPSK or 64QAM
1 16-QAM

The method of determining the modulation scheme by UE with 64QAM capability is as following:
If Xms1 = 1, then modulation scheme is 16QAM;
Elseif xms1 = 0, then

Step 1, UE first calculates the physical resource bearer capability and the transmission bit rate. The physical resource
bearer capability is the maximum bit rate at which RAN can transmit with the physical resources assigned in HS-SCCH
and the QPSK modulation. The physical resource bearer capability can be calculated by the channelization-code-set
information and time slot information of HS-SCCH.

The transmission bit rate is the bit rate to which the transport-block size indicated in HS-SCCH corresponds.

Step 2, if the physical resource bearer capability multiplied by R is less than the transmission bit rate, and R belongs to
[0, 1],

then modulation scheme is 64QAM;
else modulation scheme is QPSK.

Note: According to the simulation results the value of the transmission bit rate divided by the physical resource bearer
capability according to 64QAM should be more than 1/3, where the value of R is equal to 1.

If 64QAM is configured by UE, the method of determining recommended modulation scheme by NodeB can be similar
to 64QAM indication in HS-SCCH. The details are:

If Xms1 =1, NodeB should determine the recommended modulation scheme as 16QAM,

Elseif Xns1 =0, NodeB calculates the physical resource bearer capability assigned in HS-SCCH corresponding to RMF
and RTBSin HS-SICH, and calculates the transmission bit rate according to the RTBS in HS-SICH, and then
determines whether the recommended modulation scheme is 64QAM or QPSK.
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4.6.1.4 Redundancy and constellation version information mapping
The redundancy version (RV) parametersr, s and constellation version parameter b are mapped jointly to produce the

value Xn. Xy is aternatively represented as the sequence X1, Xrv,2, Xrv,3 Where X1 isthe MSB. Thisis done according
to the following tables according to the modulation mode used:

Table 18: RV mapping for 16 QAM and 64 QAM

X (value) S r b
0 1 0 0
1 0 0 0
2 1 1 1
3 0 1 1
4 1 0 1
5 1 0 2
6 1 0 3
7 1 1 0
Table 19: RV mapping for QPSK
X (value) S r
0 1 0
1 0 0
2 1 1
3 0 1
4 1 2
5 0 2
6 1 3
7 0 3
4.6.1.5 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number is mapped such that Xnesn,1 cOrresponds to the MSB and Xpesn3 to the LSB.

4.6.1.6 UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that X,e1
corresponds to the MSB and Xue 16 to the LSB, cf. [14].

4.6.1.7 HARQ process identifier mapping

The hybrid-ARQ process information Xnap,1, Xnap,2, Xhap,3 1S unsigned binary representation of the HARQ process
identifier where Xnap.1 1S MSB.

4.6.1.8 Transport block size index mapping

The transport-block size information Xins 1, Xibs2, ---, Xibsm 1S Unsigned binary representation of the transport block size
index where Xis1is MSB.

4.6.2 Multiplexing of HS-SCCH information

The information carried on the HS-SCCH is multiplexed onto the bits &,,a,,...8, according to the following rule :

8y, 8y...8, = Xogg11 Xogs 2%

ccs,1? “rces, 2t Mees,q

a'q+1’ a'q+2'"aq+n = th,l’ th,2"'th,n
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a X

g+n+1 = ms,1

a'q+n+2 ’ aq+n+3"'a'q+n+n‘nt1 = ths,l’ ths,2'"xtbs,m

a'q+n+m+2 ' aq+n+m+3 ' a'q+n+m+4 = Xhap,l’ Xhap,z ' Xhap,s
a'q+n+m+5 ’ a'q+n+m+6 ' a'q+n+m+7 = er,l’ er,2’ er,3
a'q+n+m+8 = Xnd 1

a'q+n+m+9 ' a'q+n+m+10 ' a19+n+m+11 = thsn,l’ thsn,Z' thsn,s

46.3 CRC attachment for HS-SCCH

From the sequence of bits @,, &,,...a, a 16 bit CRC is calculated according to Section 4.2.1.1. This gives a sequence of
bits V;, Y,,...Y;s Where

yk = pim(l7_k) k = 1,2,. 16

Thislatter sequence of bitsis then masked with the UE identity and appended to the sequence of bits &, @,,...8,. The
bits at the output of the CRC attachment block is the sequence of bits b, b,,...0;, where

b =4 i=1,2,...,A

b = (yifA + xueyifA)mod 2 i=A+1..B

4.6.4  Channel coding for HS-SCCH

Channel coding for the HS-SCCH shall be done with the general method described in 4.2.3 with the following specific
parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH.

4.6.5 Rate matching for HS-SCCH

Rate matching for HS-SCCH shall be done with the general method described in 4.2.7.

4.6.6 Interleaving for HS-SCCH

Interleaving for HS-SCCH shall be done with the general method described in 4.2.11.1.

4.6.7 Physical Channel Segmentation for HS-SCCH

Physical channel segmentation for HS-SCCH shall be done with the general method described in 4.2.10. For 1.28 Mcps
TDD, the HS-SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2; for 3.84 Mcps TDD and 7.68Mcps
TDD the HS-SCCH only uses one physical channel, see[7].

4.6.8 Physical channel mapping for HS-SCCH

Physical channel mapping for the HS-SCCH shall be done with the general method described in subclause 4.2.12.
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4.6A  Coding/Multiplexing for HS-SCCH orders type A

HS-SCCH orderstype A are commands sent to the UE using HS-SCCH. No HS-PDSCH is associated with HS-SCCH
orders.

For 1.28 Mcps TDD, HS-SCCH order type A may be used when any of the following conditionsistrue:
- HS DSCH_RECEPTION_CELL_FACH_STATEisTRUE;
- CONTROL_CHANNEL _DRX_STATUSIis TRUE, and UE is not configured in MIMO mode;

- CONTROL_CHANNEL_DRX_STATUSIis TRUE, and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual streamis SF1

- thevariable HS DSCH_SPS STATUSIis TRUE, and UE is not configured in MIMO mode;

- thevariable HS DSCH_SPS STATUSIis TRUE, and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual streamis SF1.

The following information is transmitted by means of the HS-SCCH order type A physical channel.
- Order type (3 bits):  Xodt1, Xodt,2, Xodt,3
- UEidentity (16 bits):  Xue1, Xue2, --- Xue 16

The coding for HS-SCCH orderstype A is specified in subclause 4.6.
4.6A.1 HS-SCCH orders type A information field mapping

4.6A.1.1 Order type mapping

If Xodt,1, Xodt,2, Xoat,3= '000', then the HS-SCCH order is an uplink synchronization establishment order when UE isin
CELL_FACH or CELL_PCH sate.

If Xodt,1, Xodt,2, Xoat,3= '001', then the HS-SCCH order is an order to release the allocated semi-persistent HS-PDSCH
resources when UE isin CELL_DCH dtate.

If Xodt,1, Xodt,2, Xoat,3= '010', then the HS-SCCH order is DRX Activation order when UE isin CELL_DCH state.

If Xodt,1, Xodt,2, Xoat,3= '011', then the HS-SCCH order is DRX De-activation order when UE isin CELL_DCH state.

4.6A.1.2 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that X,e1
corresponds to the MSB and X,e 16 to the LSB, cf. [14].

4.6B  Coding/Multiplexing for HS-SCCH type 2 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 2 when any of the following conditionsis met:
- thevariable HS DSCH_SPS STATUSIis TRUE, and UE is not configured in MIMO mode;

- thevariableHS DSCH_SPS STATUSIis TRUE, and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual streamis SF1.

HS-SCCH type 2 is used to allocate semi-persistent HS-PDSCH resources for the initial transmissions. The following
information is transmitted by means of the HS-SCCH type 2 physical channels.

- Typeflag 1 (2 bits): Xfiag1,1, Xiag1,2

- Resource repetition pattern index (2bits): Xerpi,1, Xrrpi2
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Typeflag 2 (2 bits): Xagz,1, Xfiag2,2

Transport-block size information (2 bits): Xns 1, Xtbs,2

Time dot information (5bits): X1, Xs2, ---, X5

Channelisation-code-set information (6 bits): Xecs 1, Xccs2y -« - Xccs, 6
Modulation scheme information (1 bit): Xms1

HS-SICH indicator (2bits): Xui,1, XHi,2

HS-SCCH cyclic sequence number (3 bits): Xncsn,1, Xnesn,2, Xhesn3

UE identity (16 bitS): Xue1, Xue;2, ---» Xue,16

Redundancy and constellation version (0 bit): X, =0 (see subclause 4.6.1.4)

Reserved (5 hits): Xres 1, Xres2,- .- , Xress

For an HS-SCCH order type A,

XflagL,1, XflagL,2, Xrrpi,1, Xrrpi,2 » Xflag2,1, Xflag2,2, Xtbs,1, Xtbs2 @€ reserved
Xts 1y Xts,2y +-+y Xis5 shall be set to '00000'

Xees,1, Xees;2, Xees;3 Shall be set to Xodt,1, Xodt,2, Xodt,3

ETSI TS 125 222 V16.0.0 (2020-09)

Xeesds Xeos 5, Xees 6y Xms,Ly XHI, 1, XHI,2, Xhesn L Xhesn,2, Xhesn3, Xres 1, Xres2, Xres3 , Xres4, Xress ar€ reserved

where Xodt 1, Xodt,2, Xodt,3 are defined in subclause 4.6A.

The following coding/multiplexing steps for HS-SCCH type 2 can be identified:

The general coding/multiplexing flow for HS-SCCH type 2 is shown in Figure 19A.

multiplexing of HS-SCCH type 2 information (see subclause 4.6B.2)
CRC attachment for HS-SCCH type 2 (see subclause 4.6B.3);
channel coding for HS-SCCH type 2 (see subclause 4.6B.4);

rate matching for HS-SCCH type 2 (see subclause 4.6B.5);
interleaving for HS-SCCH type 2 (see subclause 4.6B.6);

mapping to physical channels for HS-SCCH type 2 (see subclauses 4.6B.7 and 4.6B.8).
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Figure 19A: Coding and Multiplexing for HS-SCCH type 2

4.6B.1 HS-SCCH type 2 information field mapping

4.6B.1.1 Type flag 1 mapping

The type flag 1 Xaag1,1, XiagL,2 are mapped such that Xqag1,1 ='1'corresponds to the MSB and Xsiag1,2 ='1' to the LSB. The
typeflag 1 is used to distinguish HS-SCCH type 2 from other types.

4.6B.1.2 Resource repetition pattern index mapping

The resource repetition pattern index Xri 1, Xrrpi2 1S the unsigned binary representation of a reference to one of
repetition patterns of the assigned semi-persistent HS-PDSCH resources configured by higher layers. The resource
repetition pattern index Xerpi1, Xrrpi,2 @€ mapped such that X 1corresponds to the MSB and X.pi 2 to the LSB. The
mapping of Xerpi.1 Xrrpi2 ="00" is not used.

Xrrpi, 1, Xrrpi,2 Resource repetition pattern
index as signalled in the
variable
HS_DSCH_SPS_PARAMS[12]

‘01 1st entry
'10' 2" entry
11 3 entry
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4.6B.1.3 Type flag 2 mapping

The type flag 2 Xqagz,1, Xiagz,2 are mapped such that Xqagz,1 ='1'corresponds to the MSB and Xsiag2,2 ='0' to the LSB. The
type flag 2 is used to distinguish HS-SCCH type 2 from other types.

4.6B.1.4 Transport block size index mapping

The transport-block size information xuws 1, Xws,2 iS the unsigned binary representation of a reference to one of the four
Transport-block sizes configured by higher layers.

Xtbs,1, Xibs,2 Transport Block size as
signalled in the variable
HS_DSCH_SPS_PARAMS[12]

‘00! 1%t entry
‘o1 2" entry
‘10’ 3 entry
11 4% entry

4.6B.1.5 Timeslot information mapping

The mapping of the time slot information Xs1, Xs2, ... Xss IS performed according to section 4.6.1.2.1.

4.6B.1.6 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
alocation includes both the start and stop code. The start code Keart is Signalled by the bits Xees1, Xecs 2, Xees:3 @nd the stop
code ksop by the bits Xces 4, Xces;5, Xees,6. The mapping in Table 16B below applies.

If avalue of keart = 9 and kgop = 6 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Ksart > Ksiop are not used.

Table 16B: Channelisation code set information mapping

Kstart Xces,1 | Xces,2 | Xccs,3 kstop Xccs,4 | Xces,5 | Xces,6
1 0 0 0 2 0 0 0
3 0 0 1 4 0 0 1
5 0 1 0 6 0 1 0
7 0 1 1 8 0 1 1
9 1 0 0 10 1 0 0
11 1 0 1 12 1 0 1
13 1 1 0 14 1 1 0
15 1 1 1 16 1 1 1

If NON_RECTANGULAR RESOURCE_ALLOCATION_STATUSIisFALSE, HS-PDSCH channelization codes of
all the allocated timeslots are indicated by channelisation-code-set information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refersto the timeslot with the maximal
timeslot index among all the timeslots scheduled to the UE and HS-PDSCH channelisation codes of the specific
timeslot isindicated by channelisation-code set information field. The HS-PDSCH channelisation codes of timeslot O
are signalled via higher layer signalling if timeslot 0 is scheduled to the UE. The HS-PDSCH channelisation codes of
other scheduled timeslots are predefined, i.e. the entire resource of each timeslot is scheduled to the UE with SF=1.

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 79 ETSI TS 125 222 V16.0.0 (2020-09)

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUSIis TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, HS-PDSCH channelisation codesin the specific timeslot is
indicated by channelisation-code set information field. The HS-PDSCH channelisation codes of other scheduled
timeslots are predefined, i.e. the entire resource of the timeslot is scheduled to the UE with SF=1.

4.6B.1.7 Modulation scheme information mapping

The mapping of the modulation scheme information xms1 is performed according to table 17 in section 4.6.1.3.

4.6B.1.8 HS-SICH indicator mapping

The HS-SICH indicator consists of 2 bits used to indicate the UE which HS-SICH will be used to convey the CQI and
the acknowledgement indicator for the received data on the semi-persistent HS-PDSCH resources. The bits Xui 1, Xui 2
are mapped such that x.11 corresponds to the MSB and xw 2 to the LSB.

XHI,1, XHI,2 HS-SICH indicator as
signalled in the variable
HS_DSCH_SPS_PARAMS[12]

‘00! 1%t entry
‘o1 2nd entry
‘10’ 3 entry
11 4% entry

4.6B.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn,2, Xnesn3 iS Mapped such that Xnesn,1 corresponds to the MSB and Xnesn;3
tothe LSB.

4.6B.1.10  UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that Xye1
corresponds to the MSB and Xue 16 to the LSB, cf. [14].

4.6B.2 Multiplexing of HS-SCCH type 2 information

The information carried on the HS-SCCH type 2 is multiplexed onto the bits &, &, ,...a, according to the following
rule:

818, = Xfiagr 11 Xiiaga,2

85,8y = Xirpi 10 X 2

85,85 = Xfiag2,11 Xfiag2,2
87,85 = Xps,11 Xips,2

Ag1 g+ B3 = Xig1s Xis 20 Xis 5

Qs Q5o Byg = K11 Xecs 20+ Xoes 6
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Ay = X1
Q1,8 = Xy 11 Xy 2
31 41 A5 = Xieen 11 Xnesn, 21 Xnesn 3

a26’ a27'"a30 = Xres,l’ Xres,2'"Xr$,5

4.6B.3 CRC attachment for HS-SCCH type 2

The sequence of bits B, D,,...05, is calculated according to subclause 4.6.3.

4.6B.4 Channel coding for HS-SCCH type 2

Channel coding for the HS-SCCH type 2 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 2.

4.6B.5 Rate matching for HS-SCCH type 2

Rate matching for HS-SCCH type 2 shall be done with the general method described in 4.6.5.

4.6B.6 Interleaving for HS-SCCH type 2

Interleaving for HS-SCCH type 2 shall be done with the general method described in 4.2.11.1.

4.6B.7 Physical Channel Segmentation for HS-SCCH type 2

Physical channel segmentation for HS-SCCH type 2 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6B.8 Physical channel mapping for HS-SCCH type 2

Physical channel mapping for the HS-SCCH type 2 shall be done with the general method described in subclause
4.2.12.

4.6C Coding/Multiplexing for HS-SCCH type 3 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 3 when any of the following conditionsis met:
- thevariable HS DSCH_SPS STATUSIis TRUE, and UE is not configured in MIMO mode;

- thevariableHS DSCH_SPS STATUSIis TRUE, and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual streamis SF1.

HS-SCCH type 3 is used to allocate one subframe HS-PDSCH resources for retransmissions of HS-DSCH semi-
persistent scheduling operation. The following information is transmitted by means of the HS-SCCH type 3 physical
channels.

- Typeflag 1 (2 bits): Xqag1,1, Xfag1,2
- Resource repetition pattern index (2bits): Xerpi,1, Xerpi2

- Typeflag 2 (2 bits): Xqagz,1, Xflag2,2
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- Transport-block size information (2 bits): Xips1, Xbs 2
- Timedot information (5bits): X1, Xis2, -« Xis5
- Channelisation-code-set information (6 bits): Xees1, Xecs2y -« Xecs, 6
- Modulation scheme information (1 bit): Xms1
- Redundancy version information (2 bits): Xev,1, Xrv,2
- Pointer to the previous transmission (4 bits):  Xptr,1, Xptr,2, Xptr 3, Xptr,4
- HS-SCCH cyclic sequence number (3 bits): Xnesn,1, Xncsn2, Xhesn,3
- Reserved (1 bit): Xres1
- UE identity (16 bits): Xue 1, Xue2, - - Xue,16
The following coding/multiplexing steps for HS-SCCH type 3 can be identified:
- multiplexing of HS-SCCH type 3 information (see subclause 4.6C.2)
- CRC attachment for HS-SCCH type 3 (see subclause 4.6C.3);
- channel coding for HS-SCCH type 3 (see subclause 4.6C.4);
- rate matching for HS-SCCH type 3 (see subclause 4.6C.5);
- interleaving for HS-SCCH type 3 (see subclause 4.6C.6);
- mapping to physical channelsfor HS-SCCH type 3 (see subclauses 4.6C.7 and 4.6C.8).

The general coding/multiplexing flow for HS-SCCH type 3 is shown in Figure 19B.
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Figure 19B: Coding and Multiplexing for HS-SCCH type 3

4.6C.1 HS-SCCH type 3 information field mapping

4.6C.1.1 Type flag 1 mapping

Thetypeflag 1 Xfag1,1, Xnag1,2 are mapped such that Xqag1,1 ='1'corresponds to the MSB and Xgag12 ='1' to the LSB. The
type flag 1 is used to distinguish HS-SCCH type 3 from other types.

4.6C.1.2 Resource repetition pattern index mapping

The resource repetition pattern index Xerpi,1, Xrrpi,2 &€ mapped such that X.rpi,1corresponds to the MSB and X;ri 2 to the
LSB. The mapping Xrpi,1, Xrrpi,2="00" is used to indicate one subframe HS-PDSCH resources assigned for retransmissions
of semi-persistent scheduling operation.

4.6C.1.3 Type flag 2 mapping

The type flag 2 Xqagz,1, Xiagz,2 are mapped such that Xqagz,1 ='1'corresponds to the MSB and Xsiag2,2 ='0' to the LSB. The
type flag 2 is used to distinguish HS-SCCH type 3 from other types.

4.6C.1.4 Transport block size index mapping

The transport-block size information xus 1, Xs2 1S the unsigned binary representation of areference to one of the four
Transport-block sizes configured by higher layers. The mapping is performed according to section 4.6B.1.4.
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4.6C.1.5 Timeslot information mapping

The mapping of the time slot information Xs1, Xs2, ... Xss 1S performed according to section 4.6.1.2.1.

4.6C.1.6 Channelisation code set information mapping

The mapping of the channelisation code set information Xees1, Xecs 2, Xees:3, Xees4, Xees 5, Xees,6 1S performed according to
section 4.6B.1.6.

4.6C.1.7 Modulation scheme information mapping

The mapping of the modulation scheme information xms1 is performed according to table 17 in section 4.6.1.3.

4.6C.1.8 Redundancy version information mapping
The redundancy version (RV) parametersr, s and constellation version parameter b are mapped jointly to produce the

value Xy. Xy isaternatively represented as the sequence X1, Xrv,2 Where X1 is the MSB. Thisis done according to the
following tables according to the modulation mode used.

Table 18A: RV mapping for 16QAM and 64QAM

Xw (value) Nsys / Ndata < 1/2 Nsys / Ndata 2 1/2
S r b S r b
0 1 0 0 1 0 0
1 1 1 1 0 1 1
2 1 0 2 0 0 0
3 1 0 3 1 0 2

Table 19A: RV mapping for QPSK

Xr (value) Nsys / Ndata <1/2 Nsys / Ndata 2 1/2
S r S r
0 1 0 1 0
1 1 1 0 1
2 1 2 0 3
3 1 3 1 2
4.6C.1.9 Pointer to the previous transmission mapping

Pointer to the previous transmission Xoir,1, Xptr,2, Xptr,3, Xptr,4 1S the unsigned binary representation of s, such that the
previous transmission of the same transport block started (4+s) subframes before the start of this transmission. And X1
corresponds to the MSB and Xur4 to the LSB.

4.6C.1.10 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn 1, Xhesn,2, Xnesn3 iS Mapped such that Xnesn,1 corresponds to the MSB and Xnesn;3
tothe LSB.

4.6C.1.11  UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that X,e1
corresponds to the MSB and Xy 16 to the LSB, cf. [14].

4.6C.2 Multiplexing of HS-SCCH type 3 information

The information carried on the HS-SCCH type 3 is multiplexed onto the bits &, &,,...8, according to the following
rule:
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3,3, = Xiiag111 Xfiag1,2

33,8, = X5 Xrpi 2

85,85 = Xfjag211 Xfiag2,2

87,85 = Xips 1 Xips 2

89, 840843 = Xis 13 X5 20+ Xis 5

By Ay5---Bg = Xees 1 Xogs 20+ Xocs, 6
Ao = Xns1

A1, 8y = Xy 1 Xy 2

831 Qg8 = i 15 Xir 2+ Xir 4
A7+ 885 829 = Xnean 1 Xhesn 2 XKhesn,3
A = Xest

4.6C.3 CRC attachment for HS-SCCH type 3

The sequence of bits B, B,,...0;, is calculated according to subclause 4.6.3.

4.6C.4 Channel coding for HS-SCCH type 3

Channel coding for the HS-SCCH type 3 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 3.

4.6C.5 Rate matching for HS-SCCH type 3

Rate matching for HS-SCCH type 3 shall be done with the general method described in 4.6.5.

4.6C.6 Interleaving for HS-SCCH type 3

Interleaving for HS-SCCH type 3 shall be done with the general method described in 4.2.11.1.

4.6C.7 Physical Channel Segmentation for HS-SCCH type 3

Physical channel segmentation for HS-SCCH type 3 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6C.8 Physical channel mapping for HS-SCCH type 3

Physical channel mapping for the HS-SCCH type 3 shall be done with the general method described in subclause
4.2.12.
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4.6D Coding/Multiplexing for HS-SCCH type 4 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 4 when any of the following conditions is met:
- TheUEisconfigured in MIMO mode, and the variable MIMO SF mode for HS-PDSCH dual streamis SF1.
- TheUE isconfigured in MU-MIMO mode, and UE is not configured in MIMO mode.

- TheUE isconfigured in MU-MIMO mode, and the UE is configured in MIMO mode with the variable MIMO
SF mode for HS-PDSCH dual stream being SF1.

Note: For the UEs configured in MU-MIMO mode staying in CELL-FACH state, HS-SCCH shall be of type 1
for BCCH transmission [10].

HS-SCCH type 4 is used for single stream transmission in MIMO mode or in MU-MIMO mode. The following
information is transmitted by means of the HS-SCCH type 4 physical channels.

- Typeflag 1 (1 bit): Xsag1,1

- Channelisation-code-set information (6 bits): Xees1, Xecs.2, -+ - Xecs, 6
- Typeflag 2 (1 bit): Xfag2,1

- Timedot information (5bits): X1, Xis2, ... Xis5

- Modulation scheme information (1 bit): Xms1

- Transport-block size information (6 bits): Xiws1, Xtbs 2, .., Xtbs6

- Hybrid-ARQ process information (4 bits): Xnap,1, Xhap,2, Xnap,3, Xhap,4,
- Redundancy version information (2 bits): Xev,1, Xrv,2

- HS-SCCH cyclic sequence number (3 bits): Xnesn,1, Xncsn.2, Xhesn,3

- Midamble allocation scheme flag (1 bit): Xsiag1

- UE identity (16 bits): Xue 1, Xue2, - - Xue,16

The following coding/multiplexing steps for HS-SCCH type 4 can be identified:

multiplexing of HS-SCCH type 4 information (see subclause 4.6D.2)

- CRC attachment for HS-SCCH type 4 (see subclause 4.6D.3);

- channel coding for HS-SCCH type 4 (see subclause 4.6D.4);

- rate matching for HS-SCCH type 4 (see subclause 4.6D.5);

- interleaving for HS-SCCH type 4 (see subclause 4.6D.6);

- mapping to physical channelsfor HS-SCCH type 4 (see subclauses 4.6D.7 and 4.6D.8).

The general coding/multiplexing flow for HS-SCCH type 4 is shown in Figure 19C.
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Figure 19C: Coding and Multiplexing for HS-SCCH type 4

4.6D.1 HS-SCCH type 4 information field mapping

4.6D.1.1 Type flag 1 mapping

The typeflag 1 bit Xnag1,1 IS mapped as Xaag1,1 ='0'. The type flag 1 is used to distinguish HS-SCCH type 4 from other
types.

4.6D.1.2 Type flag 2 mapping

The type flag 2 Xqagz,1 1S Mapped as Xiagz,1 ='1'. The type flag 2 is used to distinguish HS-SCCH type 4 from other types.

4.6D.1.3 Channelisation code set information mapping

When the midamble allocation scheme flag bit Xqag,1='0", the mapping of the channelisation code set information Xccs 1,
Xees2, Xees3, Xees 4, Xees5, Xees6 1S performed according to section 4.6B.1.6.

When the midamble all ocation scheme flag bit Xfag1="1", the bitS Xccs 1, Xecs2 are comprised of the special default
midambl e pattern indicator (Xmpi,1, Xmpi,2) 8Nd Xees 1= Xmpi,1 @NA Xees2= Xmpi2. The mapping is shown in Table 24A below.

The start code ksart is signalled by the bits Xees 3, Xees.4 and the stop code ksop by the bits Xees s, Xees6. The mapping in Table
24B below applies. If avalue of keart = 13 and kop = 4 is signalled, a spreading factor of SF=1 shall be used for the HS-
PDSCH resources. Other than this case, ksart > Ksop are not used.
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Table 24A: Special default midamble pattern mapping

Special default Xmpi,l | Xmpi,2

Mid-amble

pattern
pattern 1A
pattern 1B
pattern 2A
pattern 2B

Table 24B: Channelisation code set information mapping

l=l[=]

[EnY
R [O|r|O

Kstart Xces,3 | Xccs,4 kstop Xces,5 | Xccs,6
1 0 0 4 0 0
5 0 1 8 0 1
9 1 0 12 1 0
13 1 1 16 1 1

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUSIis FALSE, HS-PDSCH channelization codes of
al the alocated timeslots are indicated by channelisation-code-set information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refers to the timeslot with the maximal
timeslot index among all the timeslots scheduled to the UE and HS-PDSCH channelisation codes of the specific
timeslot isindicated by channelisation-code set information field. The HS-PDSCH channelisation codes of timeslot O
are signalled via higher layer signalling if timeslot 0 is scheduled to the UE. The HS-PDSCH channelisation codes of
other scheduled timeslots are predefined, i.e. the entire resource of each timeslot is scheduled to the UE with SF=1.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, HS-PDSCH channelisation codes in the specific timeslot is
indicated by channelisation-code set information field. The HS-PDSCH channelisation codes of other scheduled
timeslots are predefined, i.e. the entire resource of the timeslot is scheduled to the UE with SF=1.

4.6D.1.4 Timeslot information mapping

The mapping of the time slot information Xs1, Xs2, - .. Xss IS performed according to section 4.6.1.2.1.

4.6D.1.5 Modulation scheme information mapping

The mapping of the modulation scheme information xms1 is performed according to section 4.6.1.3.

4.6D.1.6 Transport block size index mapping

The transport-block size information Xws 1, s 2, ..., Xss IS the unsigned binary representation of the transport block size
index where Xus1 1S MSB. The mapping is performed according to section 4.6.1.8.

4.6D.1.7 HARQ process identifier mapping

The hybrid-ARQ process information Xnap, 1, Xnap,2, Xnap,3, Xhap4 iS Unsigned binary representation of the HARQ process
identifier where Xnap,1 iSMSB.

4.6D.1.8 Redundancy version information mapping

The redundancy version (RV) parametersr, s and constellation version parameter b are mapped jointly to produce the
value Xy. Xy isaternatively represented as the sequence X1, Xrv,2 Where X1 is the MSB. The mapping is performed
according to section 4.6C.1.8. If X, =0, the UE shall treat the corresponding transport block as an initial transmission.

4.6D.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn,1, Xhesn,2, Xnesn,3 IS mapped such that Xnesn,1 corresponds to the MSB and Xnesn3
tothe LSB.
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4.6D.1.10 UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that Xye1
corresponds to the MSB and X, 16 t0 the LSB, cf. [14].

4.6D.1.11 Midamble allocation scheme flag

When the midamble allocation scheme flag bit Xqag1='0", the default midamble allocation scheme is used. Otherwise
when the midambl e allocation scheme flag bit xaag1="1", the special default midamble allocation scheme with four
patternsis used.

4.6D.2 Multiplexing of HS-SCCH type 4 information

The information carried on the HS-SCCH type 4 is multiplexed onto the bits &;, &,,...8, according to the following
rule:

& = Xfagry

81 83,8y = Xogs 11 Xees 21 Xocs 3

85 = Xiiag2,1

81 87,85 = Xogg, 41 Xogs 51 Xecs, 6

Qg1 Qg B3 = Kig1s Xis 20 Xis 5

Ay = X

Qg5 Qg8 = Kips 11 Xips,2++Xios,6
By BBy = Xogp 11 Xrap. 2+ Xnap
Q51 86 = Xy 10 Xy 2

87185, 829 = Xicn 11 Xnesn, 21 Xnesn 3
Ay = Xesy

4.6D.3 CRC attachment for HS-SCCH type 4

The sequence of bits b, ,,...05, is calculated according to subclause 4.6.3.

4.6D.4 Channel coding for HS-SCCH type 4

Channel coding for the HS-SCCH type 4 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 4.

4.6D.5 Rate matching for HS-SCCH type 4

Rate matching for HS-SCCH type 4 shall be done with the general method described in 4.6.5.
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4.6D.6 Interleaving for HS-SCCH type 4

Interleaving for HS-SCCH type 4 shall be done with the general method described in 4.2.11.1.

4.6D.7 Physical Channel Segmentation for HS-SCCH type 4

Physical channel segmentation for HS-SCCH type 4 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6D.8 Physical channel mapping for HS-SCCH type 4

Physical channel mapping for the HS-SCCH type 4 shall be done with the general method described in subclause
4.2.12.

4.6E  Coding/Multiplexing for HS-SCCH type 5 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 5 when the following two conditions are both true:
- theUE isconfiguredin MIMO mode, and
- thevariable MIMO SF mode for HS-PDSCH dual stream is SF1.

HS-SCCH type 5 is used for dual stream transmission in MIMO mode. The following information is transmitted by
means of the HS-SCCH type 5 physical channels.

- Typeflag 1(1 bit): Xag1,1
- Modulation scheme information for stream 2 (1 bit): Xms1
- Transport-block size offset information for stream 2 (5 bits): Xiws2.1, Xtbs2,2, -+, Xths25
- Typeflag 2 (1 bit): Xsag2,1
- Timedot information (5bits): X1, Xis2, ... Xis5
- Transport-block size information for stream 1 (6 bits): Xips1,1, Xibs1,2, - - Xtos1,6
- Modulation scheme information for stream 1 (1 bit): Xms1,1
- Hybrid-ARQ process information (3 bits): Xnap,1, Xhap,2, Xnap,3
- Redundancy version information for stream 1 (2 bits): Xrva,1, Xrv1,2
- Redundancy version information for stream 2 (2 bits): X2,1, Xrv2,2
- HS-SCCH cyclic sequence humber (3 bits): Xncsn,1, Xncsn2, Xnesn,3
- UE identity (16 bits): Xue 1, Xue2, - - Xue,16
The following coding/multiplexing steps for HS-SCCH type 5 can be identified:
- multiplexing of HS-SCCH type 5 information (see subclause 4.6E.2)
- CRC attachment for HS-SCCH type 5 (see subclause 4.6E.3);
- channel coding for HS-SCCH type 5 (see subclause 4.6E.4);
- rate matching for HS-SCCH type 5 (see subclause 4.6E.5);
- interleaving for HS-SCCH type 5 (see subclause 4.6E.6);

- mapping to physical channelsfor HS-SCCH type 5 (see subclauses 4.6E.7 and 4.6E.8).
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The general coding/multiplexing flow for HS-SCCH type 5 is shown in Figure 19D.
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Figure 19D: Coding and Multiplexing for HS-SCCH type 5

4.6E.1 HS-SCCH type 5 information field mapping

4.6E.1.1 Type flag 1 mapping

The typeflag 1 bit Xnag1,1 IS mapped as Xaag1,1 ='1'. The type flag 1 is used to distinguish HS-SCCH type 5 from other
types.

4.6E.1.2 Type flag 2 mapping

The type flag 2 bits Xage,1 IS mapped as Xiage,1 ='0'. The type flag 2 is used to distinguish HS-SCCH type 5 from other
types.

4.6E.1.3 Timeslot information mapping

The mapping of the time slot information Xs 1, Xis2, ... X5 iS performed according to section 4.6.1.2.1.

4.6E.1.4 Modulation scheme information mapping

The mapping of the modul ation scheme information for each stream (Xme1,1 for stream 1 or X1 fOr Stream 2) is
performed according to section 4.6.1.3.

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 91 ETSI TS 125 222 V16.0.0 (2020-09)

4.6E.1.5 Transport block size offset information mapping

The transport-block size offset information for stream 2 X 1, Xtos2.2, - - -, Xibs2,51S the unsigned binary representation of
the transport block size index offset for the stream 2 where Xwe1 1S MSB. The transport-block size offset for the stream
2 subtracted from the transport-block size for the stream 1 gives the transport-block size for stream 2.

4.6E.1.6 Transport block size index mapping

The transport-block size information for stream 1 Xus1,1, Xibs1.2, - - Xibst,6 1S the unsigned binary representation of the
transport block size index where xuws1 is MSB. The mapping is performed according to section 4.6.1.8.

4.6E.1.7 HARQ process identifier mapping

The hybrid-ARQ process information Xnap,1, Xnap,2, Xnap,3 iS Unsigned binary representation of the HARQ process
identifier HAR for stream 1 where Xuap.1 isMSB. The HARQ processidentifier for stream 2is HAR + N, . /2,
where Nproc IS the number of HARQ processes configured by higher layers.

4.6E.1.8 Redundancy version information mapping

The redundancy version (RV) parametersr, s and constellation version parameter b are mapped jointly to produce the
value X. X1 isaternatively represented as the sequence for stream 1 Xiv1,1, Xrv12 Where X1,1 isthe MSB. X2 is
alternatively represented as the sequence for stream 2 Xn2,1, Xrv2,2 Where Xn2,1 i1sthe MSB. The mapping of the
redundancy version for each stream is performed according to section 4.6C.1.8. If Xv1= 0 or X2 =0, the UE shall treat
the corresponding transport block as aninitial transmission.

4.6E.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn,1, Xhesn,2, Xnesn,3 IS mapped such that Xnesn,1 corresponds to the MSB and Xnesn3
tothe LSB.

4.6E.1.10  UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that X,e1
corresponds to the MSB and X,e 16 to the LSB, cf. [14].

4.6E.2 Multiplexing of HS-SCCH type 5 information

Theinformation carried on the HS-SCCH type 5 is multiplexed onto the bits &, 8, ,...a, according to the following
rule:

& = Xiag1a

A = X2

83,8y = Xpso 11 XKips2,2

85 = Xiiag2,1

g1 87,85 = Xipsp, 31 Xips2,4 Xibs2,5
8gs &yg---Bh3 = Xig 10 Xis 2+ Xis 5

Qg1 8589 = Xips11s Xips,2++Xibs16
A0 = Xt
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Q11892 83 = Xigp,11 Xngp 21 Xap,3
A1 85 = X110 X 2

Q61 A7 = Xvz10 Xrv22

Qg1 891 83y = Xieen 11 Xosn, 21 Xnesn 3

4.6E.3 CRC attachment for HS-SCCH type 5

The sequence of bits B, D,,...05, is calculated according to subclause 4.6.3.

4.6E.4 Channel coding for HS-SCCH type 5

Channel coding for the HS-SCCH type 5 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 5.

4.6E.5 Rate matching for HS-SCCH type 5

Rate matching for HS-SCCH type 5 shall be done with the general method described in 4.6.5.

4.6E.6 Interleaving for HS-SCCH type 5

Interleaving for HS-SCCH type 5 shall be done with the general method described in 4.2.11.1.

4.6E.7 Physical Channel Segmentation for HS-SCCH type 5

Physical channel segmentation for HS-SCCH type 5 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6E.8 Physical channel mapping for HS-SCCH type 5

Physical channel mapping for the HS-SCCH type 5 shall be done with the general method described in subclause
4.2.12.

4.6F  Coding/Multiplexing for HS-SCCH type 6 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 6 when the following two conditions are both met:
- thevariable HS DSCH_SPS_STATUSIis TRUE, and
- UEisconfigured in MIMO mode while the variable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

HS-SCCH type 6 is used to allocate semi-persistent HS-PDSCH resources for the initial transmissions. The following
information is transmitted by means of the HS-SCCH type 6 physical channels.

- Typeflag (3 bits): Xnag 1, Xfag 2, Xflag3

Channelisation-code-set information (8 bits): Xees 1, Xccs 2, -+ - Xccs, 8

- Timedot information (5bits): X1, Xis2, ... Xis5

Modulation scheme information (1 bit): Xms1
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- Resource repetition pattern index (2bits): Xrpi,1, Xerpi,2

- Transport-block size information (2 bits): Xiws1, Xos 2

- HS-SICH indicator (2bits): X 1, Xui,2

- HS-SCCH cyclic sequence number (3 bits): Xnesn,1, Xncsn.2, Xhesn,3

- Reserved (8 bits): Xres 1, Xres2,..., Xresg

- UE identity (16 bits): Xue 1, Xue2, - - Xue,16

- Redundancy and constellation version (0 bit ): Xy =0 (see 4.6.1.4)
For an HS-SCCH order type B,

- Xilag,1, Xflag2s Xflag,3, Xces,1, Xees;2y Xees3 » Xeesi4y Xeos5, Xoos6 Xocs 7, Xocs g A€ reserved

- Xis1 Xts2s -+ Xts5 Shall be set to ‘00000

- Xms,1, Xrrpi,1, Xrrpi,2 Shall be set to Xodt,1, Xodt,2, Xodt,3

- Xtbs L Xtbs2, XHI Ly XHI,2, » Xhesn, 1 Xhesn,2, Xhean3, Xres 1, Xres2, Xres3, Xresa, Xress, Xres, Xres7, Xresg are reserved
where Xod,1, Xodt,2, Xodt,3 are defined in subclause 4.6J.
The following coding/multiplexing steps for HS-SCCH type 6 can be identified:

- multiplexing of HS-SCCH type 6 information (see subclause 4.6F.2)

- CRC attachment for HS-SCCH type 6 (see subclause 4.6F.3);

- channel coding for HS-SCCH type 6 (see subclause 4.6F.4);

- rate matching for HS-SCCH type 6 (see subclause 4.6F.5);

- interleaving for HS-SCCH type 6 (see subclause 4.6F.6);

- mapping to physical channels for HS-SCCH type 6 (see subclauses 4.6F.7 and 4.6F.8).
The general coding/multiplexing flow for HS-SCCH type 6 is shown in Figure 19E.
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Figure 19E: Coding and Multiplexing for HS-SCCH type 6

4.6F.1 HS-SCCH type 6 information field mapping

4.6F.1.1 Type flag mapping

The type flag Xqag,1, Xflag,2, Xfiag,3 are mapped such that Xqag1 ='1'corresponds to the MSB and Xsagz ='0' to the LSB. The
bit Xnag,2 IS reserved. The type flag is used to distinguish HS-SCCH type 6 from other types.

4.6F.1.2 Channelisation code set information mapping

The mapping of the channelisation code set information Xees 1, Xccs.2, Xcos 3, Xces 4, Xees5, Xees 6, Xees7, Xecs;8 1S performed
according to section 4.6.1.1.1.

4.6F.1.3 Timeslot information mapping

The mapping of the time slot information Xs 1, Xis2, ... X5 iS performed according to section 4.6.1.2.1.

4.6F.1.4 Modulation scheme information mapping

The mapping of the modulation scheme information xms 1 is performed according to table 17 in section 4.6.1.3.

4.6F.1.5 Resource repetition pattern index mapping

The mapping of the resource repetition pattern index Xpi,1, Xrrpi 2 iS performed according to section 4.6B.1.2.
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4.6F.1.6 Transport block size index mapping

The mapping of the transport-block size information s 1, Xws2 1S performed according to section 4.6B.1.4.

4.6F.1.7 HS-SICH indicator mapping

The mapping of the HS-SICH indicator X1 1, X+i.2 1S performed according to section 4.6B.1.9.

4.6F.1.8 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence nuUmber Xnesn 1, Xhesn,2, Xnesn3 iS Mapped such that Xnesn,1 corresponds to the MSB and Xnesn;3
tothe LSB.

4.6F.1.9 UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that X,e1
corresponds to the MSB and X,e 16 to the LSB, cf. [14].

4.6F.2 Multiplexing of HS-SCCH type 6 information

The information carried on the HS-SCCH type 6 is multiplexed onto the bits &;, &,,...8, according to the following
rule:

a8y, 85 = Xfag 11 Xflag, 21 Xflag,3

Ay, 85...a); = Xes 11 Xoes 2+ Koo 8

Qo) Ayze-Byg = K1) Xis 20 Xis 5

A7 = Xisa

Qug) B9 = Xirpi 1 Xrrpi 2

801 821 = Xips, 1 Xips 2

Qo183 = Xy 15 Xy 2

A 8251 85 = Xneen, 13 Xhosn, 21 Xnesn,3

Q73 Qpgreens Agy = Kigg 11 Xigg 210+ Xres g

4.6F.3 CRC attachment for HS-SCCH type 6

The sequence of bits B, b,,...0;, is calculated according to subclause 4.6.3.

4.6F.4 Channel coding for HS-SCCH type 6

Channel coding for the HS-SCCH type 6 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 6.
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4.6F.5 Rate matching for HS-SCCH type 6

Rate matching for HS-SCCH type 6 shall be done with the general method described in 4.6.5.

4.6F.6 Interleaving for HS-SCCH type 6

Interleaving for HS-SCCH type 6 shall be done with the general method described in 4.2.11.1.

4.6F.7 Physical Channel Segmentation for HS-SCCH type 6

Physical channel segmentation for HS-SCCH type 6 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6F.8 Physical channel mapping for HS-SCCH type 6

Physical channel mapping for the HS-SCCH type 6 shall be done with the general method described in subclause
4.2.12.

4.6G Coding/Multiplexing for HS-SCCH type 7 (1.28 Mcps TDD
only)
HS-SCCH shall be of type 7 when the following two conditions are both met:
- thevariable HS DSCH_SPS_STATUSIis TRUE, and
- UEisconfigured in MIMO mode while the variable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

HS-SCCH type 7 is used to allocate one subframe HS-PDSCH resources for retransmissions of HS-DSCH semi-
persistent scheduling operation. The following information is transmitted by means of the HS-SCCH type 7 physical
channels.

- Typeflag (3 bits): Xiag1, Xfag,2, Xflag,3
- Channelisation-code-set information (8 bits): Xees1, Xecs 2y -« Xecs, 8
- Timedot information (5bits): X1, Xis2, ... Xis5
- Modulation scheme information (1 bit): Xms1
- Resource repetition pattern index (2bits): Xirpi1, Xerpi,2
- Transport-block size information (2 bits): Xips1, Xbs 2
- Redundancy version information (2 bits): Xv,1, Xrv,2
- Pointer to the previous transmission (4 bits):  Xptr,1, Xptr,2, Xptr 3, Xptr,4
- HS-SCCH cyclic sequence number (3 bits): Xncsn,1, Xncsn2, Xnesn,3
- Reserved (4 bits): Xres1, Xres2, Xres;3, Xresa,
- UE identity (16 bits): Xue1, Xue2, - - Xue 16
The following coding/multiplexing steps for HS-SCCH type 7 can be identified:

- multiplexing of HS-SCCH type 7 information (see subclause 4.6G.2)

CRC attachment for HS-SCCH type 7 (see subclause 4.6G.3);

channel coding for HS-SCCH type 7 (see subclause 4.6G.4);

rate matching for HS-SCCH type 7 (see subclause 4.6G.5);
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- interleaving for HS-SCCH type 7 (see subclause 4.6G.6);
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- mapping to physical channelsfor HS-SCCH type 7 (see subclauses 4.6G.7 and 4.6G.8).

The general coding/multiplexing flow for HS-SCCH type 7 is shown in Figure 19F.

Xflag,1s Xflag.2, Xlag,3 Xces, 1» ---Xces, 8 Xis, 1y ---Xis,5 Xms, 1 Xrrpi, 1 Xrrpi,2 Xibs, 1, Xibs,2 Xpy, 15 Xy, 2 Xpir,ds «Xpir,4 Xpesn, Ir---Xhesn 3 Xres, 1, Xres, 2, Xres, 3 Xres 4

[ I

|

multiplexing

a.,a,,.4a, l

X

ue, 1 X, ‘xw.l(r

ue,2 >y

CRC attachment

b.b, ..b, l

Channel Coding

€, Cy 5o e l

Rate Matching

JioJo oo l

Interleaving

Vi,V 0V l

Physical Channel
Segmentation

Z'{p.] ”up,l -,--~u],_[/P l l

Physical Channel
Mapping

PhCH#1 PhCH#n

Figure 19F: Coding and Multiplexing for HS-SCCH type 7

4.6G.1 HS-SCCH type 7 information field mapping

4.6G.1.1 Type flag mapping

The type flag Xfag,1, Xfiag2, Xflag:3 are mapped such that Xqag1 ="1'corresponds to the MSB and Xsag3 ='0' to the LSB. The
bit Xnag2 IS reserved. The type flag is used to distinguish HS-SCCH type 7 from other types.

4.6G.1.2 Channelisation code set information mapping

The mapping of the channelisation code set information Xees1, Xecs 2, Xecs:3, Xces 4, Xees;5, Xees 6, Xcos,7, Xees,8 1S performed

according to section 4.6.1.1.1.

4.6G.1.3 Timeslot information mapping

The mapping of the time slot information Xs1, Xs2, ... Xss IS performed according to section 4.6.1.2.1.

4.6G.1.4 Modulation scheme information mapping

The mapping of the modulation scheme information xms1 is performed according to table 17 in section 4.6.1.3.
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4.6G.1.5 Resource repetition pattern index mapping

The mapping of the resource repetition pattern index bits Xerpi,1, Xrrpi,2 IS performed according to section 4.6C.1.2.

4.6G.1.6 Transport block size index mapping

The mapping of the transport-block size information s 1, Xws2 IS performed according to section 4.6B.1.4.

4.6G.1.7 Redundancy version information mapping

The mapping of the redundancy version X1, X2 is performed according to section 4.6C.1.8.

4.6G.1.8 Pointer to the previous transmission mapping

The mapping of the pointer to the previous transmission X1, Xpir,2, Xptr,3 1S performed according to section 4.6C.1.9.

4.6G.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence number Xnesn,1, Xhesn,2, Xnesn,3 IS mapped such that Xnesn,1 corresponds to the MSB and Xnesn3
tothe LSB.

4.6G.1.10 UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that Xye1
corresponds to the MSB and X, 16 to the LSB, cf. [14].

4.6G.2 Multiplexing of HS-SCCH type 7 information

The information carried on the HS-SCCH type 7 is multiplexed onto the bits &,, &,,...8, according to the following
rule:

a,8y,85 = Xfag 11 Xflag, 21 Xflag,3

Ay, 85...a); = Xes 11 Xoes 2+ Xoes 8

Aoy Ayze-Bhg = K15 XKis 2+ Xis 5

A7 = Xisa

Qug) B9 = Xirpi 1 Xrrpi 2

Qo1 Ay = Xips 1 Xips 2

Qg1 83 = Xy 10 Xy 2

Ay, ApsenByy = Xptr,l, er‘z...Xptr,4

A8 891 83p = Kposn,13 Xhosn, 2 Xhesn 3

A1+ 837, 835 Ay = Kies 11 Kres 21 Xres 3 Xres 4
4.6G.3 CRC attachment for HS-SCCH type 7

The sequence of bits B, D,,...05, is calculated according to subclause 4.6.3.
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4.6G.4 Channel coding for HS-SCCH type 7

Channel coding for the HS-SCCH type 7 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 7.

4.6G.5 Rate matching for HS-SCCH type 7

Rate matching for HS-SCCH type 7 shall be done with the general method described in 4.6.5.

4.6G.6 Interleaving for HS-SCCH type 7

Interleaving for HS-SCCH type 7 shall be done with the general method described in 4.2.11.1.

4.6G.7 Physical Channel Segmentation for HS-SCCH type 7

Physical channel segmentation for HS-SCCH type 7 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6G.8 Physical channel mapping for HS-SCCH type 7

Physical channel mapping for the HS-SCCH type 7 shall be done with the general method described in subclause
4.2.12.

4.6H Coding/Multiplexing for HS-SCCH type 8 (1.28 Mcps TDD
only)

HS-SCCH shall be of type 8 when any of the following conditionsis met:

- TheUE isconfigured in MIMO mode, and the variable MIMO SF mode for HS-PDSCH dual streamis
SF1/SF16.

- TheUEisconfigured in MU-MIMO mode, and the UE is configured in MIMO mode with the variable MIMO
SF mode for HS-PDSCH dual stream being SF1/SF16.

HS-SCCH type 8 is used for single stream transmission in MIMO mode or in MU-MIMO mode. The following
information is transmitted by means of the HS-SCCH type 8 physical channels.

- Channelisation-code-set information (4 bits): Xees1, Xecs2. - -, Xcos 4

- Transport-block size information (6 bits ): Xns 1, Xtbs2, -- - Xibs6

- Modulation scheme information (1 bit): Xms1

- Timedot information (5bits): X1, Xis2, -« Xis5

- Redundancy version information (2 bits): Xv,1, Xrv,2

- Typeflag 1 (6 bits): Xnag1,1, Xflagt,2, XflagL,3, XflagL4, XflagL,s, XflagLé,

- Field flag 2 (1 bit): Xfag2,1

- Special Information (2 bits): Xinfo,1, Xinfo,2

- Hybrid-ARQ process information (4 bits): Xnap,1, Xhap,2, Xnap,3, Xhap,4,
- HS-SCCH cyclic sequence number (3 bits): Xnesn,1, Xncsn.2, Xhesn,3

- UE identity (16 bits): Xue1, Xue2, ---» Xue16
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The following coding/multiplexing steps for HS-SCCH type 8 can be identified:
- multiplexing of HS-SCCH type 8 information (see subclause 4.6H.2)
- CRC attachment for HS-SCCH type 8 (see subclause 4.6H.3);
- channel coding for HS-SCCH type 8 (see subclause 4.6H.4);
- rate matching for HS-SCCH type 8 (see subclause 4.6H.5);
- interleaving for HS-SCCH type 8 (see subclause 4.6H.6);
- mapping to physical channelsfor HS-SCCH type 8 (see subclauses 4.6H.7 and 4.6H.8).

The general coding/multiplexing flow for HS-SCCH type 8 is shown in Figure 19G.

Xees,Is - Xees, 4 Xibs 1, - Xtbs, 6 Xms, i Xis, 1o - X1s,5 X 15 X2 Xflagl, 1, ---Xflagl,6 Xflag2,1  Xinfo,I> Xinfo,2 Xhap,15++ Xhap,4 Xhcsn, 1>-+-Xhesn, 3
multiplexing
a,a, .4,
xue:I > xl/e,Z 5"'x1/e,l(v CRC attachment
b.b,,..b,

Channel Coding

€ sCy sunilp

Rate Matching

JioJo oS

Interleaving

VioVy eV

Physical Channel
Segmentation

UprsUpy ""upﬂ,,

Physical Channel
Mapping

PhCH#1 PhCH#n

Figure 19G: Coding and Multiplexing for HS-SCCH type 8

4.6H.1 HS-SCCH type 8 information field mapping

4.6H.1.1 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
alocation includes both the start and stop code.

If the field flag Xnag21="0', the special information Xinfo,1, Xinfo.2 @€ comprised of the channelisation code set extended
information Xees 5, Xccs,6 AN Xinfo,1= Xees 5, Xinfo,2= Xces6. 1 e start code keart is signalled by the bits Xees 1, Xees2, Xeess and the
stop code Kgop by the bits Xees 3, Xecs 4, Xeese. The mapping in Table 16Ba below applies.
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If avalue of Keart = 5 and keop = 2 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Ksart > ksop are not used.

If the field flag Xnag2,1="1", the bits Xinfo,1, Xinfo,2 @€ comprised of the special default midamble pattern indicator (Xmpi,1,
Xmpi,2) @Nd Xinfo,1= Xmpi,1 &Nd Xinfo,2= Xmpi,2. The mapping in Table 16Bb below applies. The start code kgart is signalled by
the bits Xees 1, Xees2 @nd the stop code Keop by the bits Xees 3, Xees.4. The mapping in Table 16Bc below applies.

If avalue of keart =13 and kgop = 4 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Ksart > Ksiop &€ not used

Table 16Ba: Channelisation code set information mapping

Kstart Xces,1 | Xces,2 | Xccs,5 kstop Xccs,3 | Xces,4 | Xces,6
1 0 0 0 2 0 0 0
3 0 0 1 4 0 0 1
5 0 1 0 6 0 1 0
7 0 1 1 8 0 1 1
9 1 0 0 10 1 0 0
11 1 0 1 12 1 0 1
13 1 1 0 14 1 1 0
15 1 1 1 16 1 1 1

Table 16Bb: Special default midamble pattern mapping

Special default Xmpi,l | Xmpi,2

Mid-amble

pattern
pattern 1A
pattern 1B
pattern 2A
pattern 2B

R (R|OO
ROk |O

Table 16Bc: Channelisation code set information mapping

Kstart Xces,1 | Xccs,2 kstop Xces,3 | Xccs,4
1 0 0 4 0 0
5 0 1 8 0 1
9 1 0 12 1 0
13 1 1 16 1 1

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUSIis FALSE, HS-PDSCH channelization codes of
al the alocated timeslots are indicated by channelisation-code-set information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refers to the timeslot with the maximal
timeslot index among all the timeslots scheduled to the UE and HS-PDSCH channelisation codes of the specific
timeslot isindicated by channelisation-code set information field. The HS-PDSCH channelisation codes of timeslot O
are signalled via higher layer signalling if timeslot 0 is scheduled to the UE. The HS-PDSCH channelisation codes of
other scheduled timeslots are predefined, i.e. the entire resource of each timeslot is scheduled to the UE with SF=1.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, HS-PDSCH channelisation codes in the specific timeslot is
indicated by channelisation-code set information field. The HS-PDSCH channelisation codes of other scheduled
timeslots are predefined, i.e. the entire resource of the timeslot is scheduled to the UE with SF=1.

4.6H.1.2 Transport block size index mapping

The transport-block size information Xiws 1, Xs.2, - - Xis,61S the unsigned binary representation of the transport block size
index where xws1 is MSB. The mapping is performed according to section 4.6.1.8.
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4.6H.1.3 Modulation scheme information mapping

The mapping of the modulation scheme information xms1 is performed according to section 4.6.1.3.

4.6H.1.4 Timeslot information mapping

The mapping of the time slot information Xs 1, Xis2, ... X5 iS performed according to section 4.6.1.2.1.

4.6H.1.5 Redundancy version information mapping

The redundancy version (RV) parametersr, s and constellation version parameter b are mapped jointly to produce the
value Xy. Xy isaternatively represented as the sequence X1, Xrv,2 Where X1 is the MSB. The mapping is performed
according to section 4.6C.1.8. If X, =0, the UE shall treat the corresponding transport block as an initial transmission.

4.6H.1.6 Type flag mapping

The typeflag Xflagl,1, Xflag1,2, Xflag1,3, Xflagl,4, Xflag1,5, Xflagl,6 is mapped as'000000'. The typeflag isused to disti nguish HS
SCCH type 8 from other types.

4.6H.1.7 Field flag mapping

Thefield flag is used to distinguish the mapping of specia information Xinso,1, Xinfo,2.

If Xniag21="0" , the special information X nfo 1, Xinfo,2 @€ comprised of the channelisation code set extended information
Xees,5, Xees,6 and Xinfo,1= Xccs 5, Xinfo,2= Xccs,6-

If Xqag2,1="1" , the specia information Xinro,1, Xinfo,2 @€ comprised of the special default midamble pattern indicator (Xmpi,1,
Xempi 2)-

4.6H.1.8 Special Information mapping

The specia information Xinfo,1, Xinfo,2 1S Mapped such that Xnf,1 corresponds to the MSB and Xinto,2 to the LSB.

If Xriag21="0" , the special information X nfo 1, Xinfo,2 @€ comprised of the channelisation code set extended information
Xees,5, Xees,6 and Xinfo,1= Xccs,5, Xinfo,2= Xccs,6-

If Xnag2,1="1", the special information X;nfo 1, Xinfo.2 are comprised of the special default midamble pattern indicator (Xmpi 1,
mei,z)-

4.6H.1.9 HARQ process identifier mapping

The hybrid-ARQ process information Xnap,1, Xnap2, Xnap,3, Xhap,4 1S Unsigned binary representation of the HARQ process
identifier where Xnap.1 1S MSB.

4.6H.1.10 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence nuUmber Xnesn 1, Xhesn2, Xnesn3 iS Mapped such that Xnesn,1 corresponds to the MSB and Xnesn;3
tothe LSB.

4.6H.1.11  UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that Xye1
corresponds to the MSB and X, 16 to the LSB, cf. [14].

4.6H.2 Multiplexing of HS-SCCH type 8 information

The information carried on the HS-SCCH type 8 is multiplexed onto the bits &,, &,,...8, according to the following
rule:
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A, 81y By = Xogg 1y Xogs 21+ Xeos.a

85, 8g---Buo = Xips11 Xips,2++Xips,6

A1 = X1

Q1 By3e-Big = K11 Xis 20 Xis 5

Q7,85 = Xy 10 Xy 2

g, By sees By = Xpiag1 11 Xfiagr 2101 XtiagL6
A = Xfjag2,1

Q61857 = Xinf 0,00 Xinf 0,2

Qg1 8ag-+-8g1 = Xnap 10 Xnap,2++Xnap 4

8g7+ 853, 834 = Xneen 11 Xnesn, 21 Xhosn,3

4.6H.3 CRC attachment for HS-SCCH type 8

The sequence of bits B, ,,...05, is calculated according to subclause 4.6.3.

4.6H.4 Channel coding for HS-SCCH type 8

Channel coding for the HS-SCCH type 8 shall be done with the general method described in 4.2.3 with the following
specific parameters:

The rate 1/3 convolutional coding shall be used for HS-SCCH type 8.

4.6H.5 Rate matching for HS-SCCH type 8

Rate matching for HS-SCCH type 8 shall be done with the general method described in 4.6.5.

4.6H.6 Interleaving for HS-SCCH type 8

Interleaving for HS-SCCH type 8 shall be done with the general method described in 4.2.11.1.

4.6H.7 Physical Channel Segmentation for HS-SCCH type 8

Physical channel segmentation for HS-SCCH type 8 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.6H.8 Physical channel mapping for HS-SCCH type 8

Physical channel mapping for the HS-SCCH type 8 shall be done with the general method described in subclause
4.2.12.
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Coding/Multiplexing for HS-SCCH type 9 (1.28 Mcps TDD

only)

HS-SCCH shall be of type 9 when the following conditions are true:

the UE is configured in MIMO mode, and

the variable MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

HS-SCCH type 9 is used for dual stream transmission in MIMO mode. The following information is transmitted by
means of the HS-SCCH type 9 physical channels.

The following coding/multiplexing steps for HS-SCCH type 9 can be identified:

The general coding/multiplexing flow for HS-SCCH type 9 is shown in Figure 19H.

Channelisation-code-set information (4 bits): Xecs 1, Xccs2- - -» Xecs 4

Transport-block size information for stream 1 (6 bits): Xis1,1, Xibs1,2, -- -, Xibs1,6

Modulation scheme information for stream 1 (1 bit): Xms1.1
Time dot information (5bits): X1, Xs2, ---, Xis5

Redundancy version information for stream 1 (2 bits): X1, Xrv1,2

Transport-block size information for stream 2 (6 bits): Xws,1, Xibs2,2, -« Xtos2,6

Modulation scheme information for stream 2 (1 bit): Xme1
Redundancy version information for stream 2 (2 bits): Xiv2,1, Xrv2,2
Hybrid-ARQ process information (4 bits): Xnap,1, Xnap,2, Xnap:3, Xap4,
HS-SCCH cyclic sequence number (3 bits): Xncsn,1, Xnesn,2, Xhesn3

UE identity (16 bits): Xue 1, Xue2, - - Xue16

multiplexing of HS-SCCH type 9 information (see subclause 4.61.2)
CRC attachment for HS-SCCH type 9 (see subclause 4.61.3);
channel coding for HS-SCCH type 9 (see subclause 4.61.4);

rate matching for HS-SCCH type 9 (see subclause 4.61.5);

interleaving for HS-SCCH type 9 (see subclause 4.61.6);

mapping to physical channels for HS-SCCH type 9 (see subclauses 4.61.7 and 4.61.8).
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Figure 19H: Coding and Multiplexing for HS-SCCH type 9

4.61.1 HS-SCCH type 9 information field mapping

4.61.1.1 Channelisation code set information mapping

HS-PDSCH channelisation codes are allocated contiguously from a signalled start code to a signalled stop code, and the
allocation includes both the start and stop code. The start code keart is Signalled by the bits Xees 1, Xecs,2 and the stop code
Kstop DY the bits Xces;3, Xees.4- The mapping in Table 16 C below applies.

If avalue of Keart = 5 and keop = 4 is signalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, Ksart > ksop are not used.

Table 16C: Channelisation code set information mapping

Kstart Xces,1 | Xccs,2 kstop Xccs,3 | Xccs,4
1 0 0 4 0 0
5 0 1 8 0 1
9 1 0 12 1 0
13 1 1 16 1 1

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUSIis FALSE, HS-PDSCH channelization codes of
al the alocated timeslots are indicated by channelisation-code-set information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refers to the timeslot with the maximal
timeslot index among all the timeslots scheduled to the UE and HS-PDSCH channelisation codes of the specific
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timeslot isindicated by channelisation-code set information field. The HS-PDSCH channelisation codes of timeslot O
are signalled via higher layer signalling if timeslot 0 is scheduled to the UE. The HS-PDSCH channelisation codes of
other scheduled timedlots are predefined, i.e. the entire resource of each timedot is scheduled to the UE with SF=1.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, HS-PDSCH channelisation codes in the specific timeslot is
indicated by channelisation-code set information field. The HS-PDSCH channelisation codes of other scheduled
timeslots are predefined, i.e. the entire resource of the timeslot is scheduled to the UE with SF=1.

4.61.1.2 Transport block size offset information mapping

The transport-block size information for stream 1 Xuws1,1, Xtbs1,2, - - Xibst,6 1S the unsigned binary representation of the
transport block size index where xuws1.1 1S MSB. The mapping is performed according to section 4.6.1.8.

The transport-block size information for stream 2 Xis 1, Xbs2,2, - - - Xios2,6 1S the unsigned binary representation of the
transport block size index where xws,1 iSMSB. The mapping is performed according to section 4.6.1.8.

4.61.1.3 Modulation scheme information mapping

The mapping of the modulation scheme information for each stream (Xms1,1 fOr stream 1 or Xms2,1 fOr stream 2) is
performed according to section 4.6.1.3.

4.61.1.4 Timeslot information mapping

The mapping of the time slot information Xis 1, Xis2, ... X5 iS performed according to section 4.6.1.2.1.

4.61.1.5 Redundancy version information mapping

The mapping of the redundancy version for each stream ( Xva,1, Xrva,2 fOr stream 1 and Xivz,1, Xnv22 fOr stream 2) is
performed according to section 4.6E.1.8.

4.61.1.6 HARQ process identifier mapping

The hybrid-ARQ process information Xnap,1, Xnap,2, Xnap,3, Xhap4 iS Unsigned binary representation of the HARQ process
identifier where Xnap,1 iSMSB.

For dual stream transmission, two transport blocks are transmitted on the associated HS-PDSCH(s), and the mapping
relationship between the hybrid-ARQ processes and the transport blocks is such that when the HARQ-process with

identifier HAR is mapped to the transport block on stream 1, the HARQ-process with the identifier given by
(HAF’l +N oo/ 2) mod(N ) shall be mapped to the transport block on stream 2, where Nyroc i the number of
HARQ processes configured by higher layers.

proc proc

4.61.1.9 HS-SCCH cyclic sequence number

The HS-SCCH cyclic sequence nuUmber Xnesn 1, Xhesn2, Xnesn3 iS Mapped such that Xnesn,1 corresponds to the MSB and Xnesn;3
tothe LSB.

4.61.1.10 UE identity

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that Xye1
corresponds to the MSB and X, 16 to the LSB, cf. [14].

4.61.2  Multiplexing of HS-SCCH type 9 information

The information carried on the HS-SCCH type 9 is multiplexed onto the bits &;, &,,...8, according to the following
rule:

Ay 8geeey By = Xogs 11 Xogs, 21000 Xocs 4
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85, 8g--Bp = Xips1 11 XKips1, 2+ Xios1 6

A1 = X1

Qo By Byp = K11 Xis 20+ Xis 5

Q7,88 = X110 X2

Q91 80 1-e1 8oy = Xipsp10 Xips2,21++1 Xios2,6
Qs = X2,

Ae1 87 = X210 K22

Qg1 8g-+-8g1 = Xnap11 Xnap,2++Xnap 4
Q218331 8y = Xicen 11 Xnesn, 21 Xnesn 3

4.61.3 CRC attachment for HS-SCCH type 9

The sequence of bits B, B,,..0;, is calculated according to subclause 4.6.3.

4.61.4  Channel coding for HS-SCCH type 9

Channel coding for the HS-SCCH type 9 shall be done with the general method described in 4.2.3 with the following
specific parameters:

Therate 1/3 convolutional coding shall be used for HS-SCCH type 9.

4.61.5 Rate matching for HS-SCCH type 9

Rate matching for HS-SCCH type 9 shall be done with the general method described in 4.6.5.

4.61.6 Interleaving for HS-SCCH type 9

Interleaving for HS-SCCH type 9 shall be done with the general method described in 4.2.11.1.

4.61.7  Physical Channel Segmentation for HS-SCCH type 9

Physical channel segmentation for HS-SCCH type 9 shall be done with the general method described in 4.2.10. The HS-
SCCH consists of two physical channels HS-SCCH1 and HS-SCCH2.

4.61.8  Physical channel mapping for HS-SCCH type 9

Physical channel mapping for the HS-SCCH type 9 shall be done with the general method described in subclause
4.2.12.

4.6  Coding/Multiplexing for HS-SCCH orders type B (1.28Mcps
TDD only)

HS-SCCH orders type B are commands sent to the UE using HS-SCCH. No HS-PDSCH is associated with HS-SCCH
orders.
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HS-SCCH order type B may be used when any of the following two conditionsis met:

- CONTROL_CHANNEL_DRX_STATUSIis TRUE and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1/SF16;

- Thevariable HS DSCH_SPS STATUSIis TRUE, and UE is configured in MIMO mode while the variable
MIMO SF mode for HS-PDSCH dual stream is SF1/SF16.

The following information is transmitted by means of the HS-SCCH order type B physical channel.
- Order type (3 bits):  Xodt1, Xodt,2, Xodt,3
- UE identity (16 bits):  Xue1, Xue2, --- Xue 16

The coding for HS-SCCH orders type B is specified in subclause 4.6F.
4.6J.1 HS-SCCH orders type B information field mapping

4.6J.1.1 Order type mapping

If Xodt,1, Xodt,2, Xoat,3= "001', then the HS-SCCH order is an order to release the allocated semi-persistent HS-PDSCH
resources when UE isin CELL_DCH dtate.

If Xodt,1, Xodt,2, Xoat,3= '010', then the HS-SCCH order is DRX Activation order when UE isin CELL_DCH state.

If Xodt,1, Xodt,2, Xoat,3= '011', then the HS-SCCH order is DRX De-activation order when UE isin CELL_DCH state.

4.6J.1.2 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [12]. Thisis mapped such that Xye1
corresponds to the MSB and X,e 16 to the LSB, cf. [14].

4.7 Coding for HS-SICH

The following information, provided by higher layers, is transmitted by means of the HS-SICH physical channel.
For 1.28 Mcps TDD, HS-SICH type 1 is not used for dual stream transmission when UE is configured in MIMO mode.
In this section, the terms"HS-SICH" and "HS-SICH type 1" are used interchangeably.

For 1.28 Mcps TDD, in the case of multi-frequency HS-DSCH transmission in one TTI, HS-PDSCH on each frequency
shall be configured with associated HS-SICH(s) which is coded as following.

- Recommended Modulation Format (RMF) (1 bit): Xin1

- Recommended Transport-block size (RTBS) (n bitswhere n = 6 for 1.28 Mcps TDD and n =9 for 3.84 Mcps
TDD and 7.68Mcps TDD): Xibs 1, Xibs2, - --» Xibsn

- Hybrid-ARQ information ACK/NACK (1 bit): Xan1
The following coding/multiplexing steps can be identified:
- separate coding of RMF, RTBS and ACK/NACK (see subclause 4.7.2);
- multiplexing of HS-SICH information (see subclause 4.7.3);
- interleaving for HS-SICH (see subclause 4.7.4);
- mapping to physical channels (see subclause 4.7.5).

The general coding/multiplexing flow is shown in the figure 20.
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HS-SICH Multiplexing

d,,d,...d,
A

HS-SICH interleaving
Vi, V.V v

Physical Channel Mapping

'
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Figure 20: Coding and multiplexing for HS-SICH

4.7.1 HS-SICH information field mapping

4.7.1.1 RMF information mapping

The RMF information bit, X:n1, shall be mapped according to the mapping specified in subclause 4.6.1.3.

4.7.1.2 RTBS information mapping

The RTBS information bits, Xws1, Xis2, - - Xibsn, Shall be mapped according to the same mapping asis used for the
transport block size information bits in subclause 4.6. This mapping is defined by higher layers[12].

4.7.1.3 ACK/NACK information mapping
The ACK/NACK information bit xan1 shall be mapped according to the mapping given in Table 20 below.

Table 20: ACK/NACK information mapping

ACK/NACK | Xan1
ACK 1
NACK 0
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4.7.2 Coding for HS-SICH

4.7.2.1 Field Coding of ACK/NACK

The ACK/NACK bit xan1 shall be repetition coded to 36 bits. The coded bits are defined as C;...C4 .

4.7.2.2 Field Coding of CQI

47221 Field Coding of CQI for 1.28 Mcps TDD

The quality information consists of Recommended Transport Block Size (RTBS) and Recommended Modulation
Format (RMF) fields. The 6 bits of the RTBS field are coded to 32 hits using a (32, 6) 1% order Reed-Muller code. The
coding procedureis as shown in figure 21.

(32,6) 1st order
Xips10 Xips, 2171 Kips.6 ——P] Reed-l\:ljuller > 4,7y
Code

Figure 21: Field coding of RTBS information bits

The coding uses a subset basis sequences as the TFCI coder as described in subclause 4.3.1.1. The basis sequences that
are used for RTBS coding are asfollows in table 21.

Table 21: Basis sequences for (32,6) RTBS code

i Mio Mi 1 Mi 2 Mi 3 Mi 4 Mi s
0 1 0 0 0 0 1
1 0 1 0 0 0 1
2 1 1 0 0 0 1
3 0 0 1 0 0 1
4 1 0 1 0 0 1
5 0 1 1 0 0 1
6 1 1 1 0 0 1
7 0 0 0 1 0 1
8 1 0 0 1 0 1
9 0 1 0 1 0 1
10 1 1 0 1 0 1
11 0 0 1 1 0 1
12 1 0 1 1 0 1
13 0 1 1 1 0 1
14 1 1 1 1 0 1
15 1 0 0 0 1 1
16 0 1 0 0 1 1
17 1 1 0 0 1 1
18 0 0 1 0 1 1
19 1 0 1 0 1 1
20 0 1 1 0 1 1
21 1 1 1 0 1 1
22 0 0 0 1 1 1
23 1 0 0 1 1 1
24 0 1 0 1 1 1
25 1 1 0 1 1 1
26 0 0 1 1 1 1
27 1 0 1 1 1 1
28 0 1 1 1 1 1
29 1 1 1 1 1 1
30 0 0 0 0 0 1
31 0 0 0 0 1 1
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The output RTBS code word bits{z :i =1, ..., 32} are given by:
6

Z = (z Xips,n * M i—l,n—lj mod 2
n=1

The RMF bit 1 iS repetition coded to 16 bits to produce the bits. Z,, Z,,,...,Z,  wherencq = 48.

Nea

4.7.2.2.2 Field Coding of CQI for 3.84 Mcps TDD and 7.68Mcps TDD
RTBS and RMF bits are multiplexed onto the bits Y, , Y, ...Y,, according to the following rule :
Y1 = Xt 1

Y21 Y3 Y10 = Xipsa1 Xips, 2+ Xins.0

Thebits Y, Y,...Y,, are coded to produce the bits wi,w,...ws; using a (32,10) sub-code of the second order Reed-
Muller code as defined in subclause 4.3.1.1..

The bits wi,W,...ws; are used to produce the CQI bits Z,, Z,...Z

e using a (4,1) repetition code, where ncgi=128, such
that:

Zn, Zn+32, Zoveay Zwos = Wn - N=1...32

4.7.3 Multiplexing of HS-SICH information fields

The CQlI bits Z;, Zy...Zy , € multiplexed with the repetition coded ACK/NACK bits C;...C4; to produce the bits

d,,d,...d, where U isthe number of physical channel bits carried by HS-SICH, according to the following rule.:
d,.d,. by, =227,

dncq +11 dnCQl +2°" 'dncQI 136 — Cl, CZ - '036

d d, =00...0

Ncal +37 dnCQI +38"*"

4.7.4 Interleaver for HS-SICH

Interleaver for HS-SICH shall be done with the general method described in 4.2.11.1.

4.7.5 Physical channel mapping for HS-SICH
Physical channel mapping for HS-SICH shall be done with the general method described in 4.2.12.

4.7A  Coding for HS-SICH type 2 (1.28 Mcps TDD only)

HS-SICH type 2 is used for dua stream transmission when UE is configured in MIMO mode.
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The following information, provided by higher layers, is transmitted by means of the HS-SICH type 2 physical
channels.

- Recommended Modulation Format (RMF) for stream 1 (1 bit): Xrmf1,1

- Recommended Modulation Format (RMF) for stream 2 (1 bit): Xrmi21

- Recommended Transport-block size (RTBS) for stream 1 (N=6 bits): Xns1,1, Xtbs1,2, -+, Xtbsin

- Recommended Transport-block size (RTBS) for stream 2 (n=6 bits): X1, Xtbs2,2, - - -, Xibs2,n

- Hybrid-ARQ information ACK/NACK for stream 1 (1 bit): Xan1,1

- Hybrid-ARQ information ACK/NACK for stream 2 (1 bit): Xanz,1
The following coding/multiplexing steps can be identified:

- separate coding of RMF, RTBS and ACK/NACK (see subclause 4.7A.2);

- multiplexing of HS-SICH information (see subclause 4.7A.3);

- interleaving for HS-SICH (see subclause 4.7A.4);

- mapping to physical channels (see subclause 4.7A.5).
The general coding/multiplexing flow for HS-SICH type 2 is shown in the figure 20A.

Xrmfl.1 Xtbs1, 1y Xebs1,2> ++ Xibsl6 Xani, 1 Xempz, 1 Kabs2, I Xibs2,20 «ooy Xibs2,6 Xan2,1
Field Coding of CQI Field Coding of ACK/NACK Field Coding of CQI Field Coding of ACK/NACK
for Stream 1 for Stream 1 for Stream 2 for Stream 2
Z1,1521,25 «sZ 1 oot C1.15C1,25 +sC1,36 22,1522,25 +++sZ2 001 C2,15€2,25 ++5C2,36

h 4 Y
HS-SICH Multiplexing

d[9d29 "'9dU

HS-SICH Interleaving

VisV2, VU

h 4
Physical Channel Mapping

'

PhCH

Figure 20A: Coding and multiplexing for HS-SICH type 2

4.7A.1 HS-SICH type 2 information field mapping

4.7A.1.1 RMF information mapping

The RMF information bit for each stream, Xrm1,1 for stream 1 or Xnz,1for stream 2, shall be mapped according to the
mapping given in subclause 4.7.1.1 respectively.

4.7A.1.2 RTBS information mapping

The RTBS information bits for each stream , Xipsi,1, Xibs1,2, - - -, Xibs1,n fOr Stream 1 or X1, Xibs2,2, - .-, Xtos2n fOr stream 2,
shall be mapped according to the mapping given in subclause 4.7.1.2 respectively.
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4.7A.1.3 ACK/NACK information mapping

The ACK/NACK information bit for each stream, Xan1,1 for stream 1 or Xanz,1 fOr stream 2, shall be mapped according to
the mapping given in subclause 4.7.1.3 respectively.

4.7A.2 Coding for HS-SICH type 2

4.7A.2.1 Field Coding of ACK/NACK

The ACK/NACK bit for stream 1, Xan11, shall be repetition coded to 36 bits. The coded bits are defined as C;...C, 55-

The ACK/NACK bit for stream 2, Xanz1, shall be repetition coded to 36 bits. The coded bits are defined as C, ,...C, 54 -

4.7A.2.2 Field Coding of CQI

The quality information for each stream consists of Recommended Transport Block Size (RTBS) and Recommended
Modulation Format (RMF) fields. The 6 bits of the RTBS field for each stream are coded to 32 hitsusing a (32, 6) 1%
order Reed-Muller code respectively. The coding procedure for each stream is performed according to section 4.7.2.2
shown in figure 21A and figure 21B.

(32,6) 1st order
Xibs1,17 Xibs1,21+++1 Kbs1,6 » Reed-Muller —7,,7,,....2 5
’ ’ ’ Code

Figure 21A: Field coding of RTBS information bits for stream 1

(32,6) 1st order

thSZ,l’ thsZ’Z yueny X[b52,6_> R%d"\gu”er _> 22,11 22,2""1 22,32
Code

Figure 21B: Field coding of RTBS information bits for stream 2

The RMF bit for stream 1, Xinf1,1 , iS repetition coded to 16 bitsto producethe bits. Z 44,7 4,,..., 7, Wherencq =
: : Mo
48.

The RMF bit for steam 2, Xn2,1 , IS repetition coded to 16 bits to produce the bits. Z, .5, Z, 44,..., Z,,  Wherencq =
: : Moo
48.

4.7A.3 Multiplexing of HS-SICH type 2 information fields

The CQI bits for each stream, Z, 4, ZyZip, 050,20 Lyp A€ multiplexed with the repetition coded

ACK/NACK bits for each stream, C,;...C, 55 OF C, ..., 5, to produce the bits d,,d,...d,, where U isthe number of
physical channel bits carried by HS-SICH, according to the following rule:

dy, ;. =2,25.-2 0,
dnCQI +11 dnCQI +2"'dnCQI +36 — Cl,l,cl,Z"'Cl,SG
dnCQI +371 dnCQI +38"'dz*nCQ|+36 = Z2,1, Z2,2"'22,nCQI

dZ*er, +371 d2*er, +38"'d2*nCQ, 2= C2,1,(:2,2"'02,36
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Oy 730 Oy -Gy = 00...0

4.7A.4 Interleaver for HS-SICH type 2

Interleaver for HS-SICH shall be done with the general method described in 4.2.11.1.

4.7A.5 Physical channel mapping for HS-SICH type 2

Physical channel mapping for HS-SICH shall be done with the general method described in 4.2.12.

4.8 Coding for E-DCH

Figure 22 shows the processing structure for the E-DCH transport channel mapped onto a separate CCTrCH. Data
arrives to the coding unit in form of a maximum of one transport block once every transmission time interval (TTI). A
10ms TTI isused for E-DCH for 3.84Mcps and 7.68Mcps TDD whilst for 1.28Mcps TDD, aTTI of 5mswill be used.

For 1.28Mcps TDD multi-carrier E-DCH transmission, a number of transport blocks may arrive at the coding unit in
one TTI, where the number of the transport blocks equals to the number of the scheduled E-DCH carriers. Each
transport block for each scheduled E-DCH carrier shall be coded separately. The following coding steps for E-DCH on
one carrier can be identified:

- add CRC to each transport block (see subclause 4.8.1);

- code block segmentation (see subclause 4.8.2);

- channel coding (see subclause 4.8.3);

- hybrid ARQ (see subclause 4.8.4);

- bit scrambling (see subclause 4.8.5);

- interleaving for E-DCH (see subclause 4.8.6);

- congstellation re-arrangement for 16QAM (see subclause 4.8.7);

- mapping to physical channels (see subclause 4.8.8).
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Figure 22. Coding chain for E-DCH
In the following the number of transport blocksis always one. When referencing non E-DCH formulae which are used

in correspondence with E-DCH formulae the convention is used that transport block subscripts may be omitted (e.g. X;
when i isaways 1 may be written X).

48.1 CRC attachment for E-DCH

CRC attachment for the E-DCH transport channel shall be performed according to the general method described in
4.2.1 above with the following specific parameters.

The CRC length shall always be L1=24 bits.

4.8.2 Code block segmentation for E-DCH

Code block segmentation for the E-DCH transport channel shall be performed according to the general method
described in 4.2.2.2 with the following specific parameters.
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There is a maximum of one transport block. The bits B.1,0,,5, B3,/ 05 inpUt to the block are mapped to the bits

X1 Xi21 Xigs-ey Xy directly. It follows that X; = Bi. Note that the bits x referenced here refer only to the internals of the
code block segmentation function. The output bits from the code block segmentation function are i1, Oir2, Oir3, ..., Oirk.

The value of Z =5114 for turbo coding shall be used.

4.8.3 Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in
section 4.2.3 above with the following specific parameters.

Thereis amaximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4 Physical layer HARQ functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the E-PUCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality is controlled by the
redundancy version (RV) parameters.

Rate Matching
Systematic
bits N N
t,
ik > RM_S %
N Parity 1
e, bit bits Npl M PL 2 Nt,pl bit Ne data,j
separation o - = collection
Parity2
bits N N
b2 » RM P22 Ly,

Figure 23: E-DCH hybrid ARQ functionality

484.1 Determination of SF, modulation and number of physical channels

The SF, modulation type and number of E-PUCHs in the E-PUCH set is determined by higher layers (see [15]). These
correspond to avalue of Nedataj.

4.8.4.2 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with
puncturing in 4.2.7.2.1 above.

4843 HARQ Rate Matching Stage

The hybrid ARQ rate matching for the E-DCH transport channel shall be done with the general method described in
4.2.7.3 with the following specific parameters.

The parameters of the rate matching stage depend on the value of the RV parameters sand r. The sand r combinations
corresponding to each RV allowed for the E-DCH are listed in table 22 below.
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Table 22: RV for E-DCH

E-DCH RV Index S r
0 1 0
1 0 0
2 1 1
3 0 1

The parameter eyus, Eminus @nd e are calculated with the general method described in 4.5.4.3 above. The following
parameters are used as input:

Nws = Npl = Np2 = Ne'J/3
Naata = Ne,data,j

rmax = 2 (for both QPSK and 16-QAM)

4.8.4.4 HARQ bit collection

HARQ bit collection for E-DCH shall be performed according to the general method described for HS-DSCH in
subclause 4.5.4.4.

4.8.5 Bit scrambling

The bit scrambling for E-DCH shall be performed in accordance with the general method described in subclause 4.2.9.

4.8.6 Interleaving for E-DCH

Interlevaing for E-DCH shall be performed in accordance with the general method described for HS-DSCH in
subclause 4.5.6.

4.8.7 Constellation re-arrangement for 16 QAM

Constellation rearrangement shall be performed in the case of 16-QAM in accordance with the general method
described for HS-DSCH in subclause 4.5.7. For QPSK this function is transparent.

For 3.84Mcps and 7.68Mcps, the constellation version parameter b is associated with the E-DCH RV index as shown in
table 23 below.

Table 23: Mapping of RV to constellation rearrangement parameter b for E-DCH (3.84Mcps and
7.68Mcps options)

E-DCH RV Index b
0 0
1 1
2 2
3 3

For 1.28Mcps option, the constellation version parameter b is associated with the retransmission sequence number
(RSN). The mapping between RSN and b parameters for constellation re-arrangement is listed in table 25A in subclause
49212

4.8.8 Physical channel mapping for E-DCH

The E-PUCH isdefined in [7]. The bitsinput to the physical channel mapping are denoted by rq, r, ..., rr, where R=
Ne,dataj @nd isthe number of physical channel data bitsto be transmitted in the current TTI. These bits are mapped to
the physical channel bits, {wk:t=1,2, .., T;and k=1, 2, ..., U}, wheret isthe timeslot index, T is the number of
timeslotsin the allocation message, k is the physical channel bit index and U is the number of bitsin the E-PUCH
physical channel intimeslot t. The timeslot index, t, increases with increasing timeslot number and the physical channel
bit index, k, increases with increasing physical channel bit position in time.
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Thebitsry, ro, ..., rr shall be mapped to the physical channel bits w;x according to the following rule :

Wy = fork=1,2 ..U

Wz,k = rk+U1 for k: 1! 2! RS ] U2

4.9 Coding for E-UCCH

49.1 Coding for E-UCCH for the 3.84Mcps and 7.68Mcps TDD options

E-UCCH iscoded in two parts, E-UCCH part 1 and E-UCCH part 2. Both parts of the E-UCCH are transmitted on the
E-PUCH (see[7]).

The following information is transmitted by means of E-UCCH part 1:
- E-TFCI information: Xci 1, Xeci,2, -y Xifci,7

The following information is transmitted by means of E-UCCH part 2:
- Retransmission sequence number (RSN): Xrsn 1, Xrsn2

- HARQ processID (HARQ_ID):  Xnarg1, Xnarg,2

4911 Overview

Figure 24 below illustrates the overall coding chain for E-UCCH.

Xtfci, 1y Xtfci,2s -1 Xtfci,7 ern,ly Xrsn,2 Xharq,l, Xharq,z
Multiplexing
X1y X2,000s X4
h J ¢
Channel Channel
Coding Coding
Yoi Y1,.e0s Y31 y 2o, Z1,..1y Z31 ‘
Physical Physical
channel channel
mapping mapping
E-UCCH part 1 E-UCCH part 2

Figure 24: Coding chain for E-UCCH parts 1 and 2
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49.1.2 E-UCCH part 1

49121 Information field mapping of E-TFCI
The E-TFCI is mapped such that i1 corresponds to the M SB.

49.1.22 Channel coding for E-UCCH part 1

The E-TFCI bits X, 1, Xgei 21+++» Xitci 7 A€ Z€ro-padded and coded to produce the bits yo, y1,...ys1 using a(32,10) sub-
code of the second order Reed-Muller code as defined in subclause 4.3.1.1. Bits X 15 Xigg 21+++1 Xt 7 COIrespond to
bits a4, 8z,..., 8, of subclause 4.3.1.1, and bits agy, 85, @, of subclause 4.3.1.1 are set to zero.

49.1.2.3 Physical channel mapping for E-UCCH part 1

E-UCCH part 1 isdescribed in [7]. The sequence of bitsyo, i, ..., Ya1 output from the E-UCCH part 1 channel coding is
mapped to the E-UCCH part 1 indicator field of each E-PUCH of the E-DCH TTI configured to carry E-UCCH. The
bitsy; {i=0,1,...31} are mapped in an identical manner to that described for TFCI in subclause 4.3.1.3 such that they are
transmitted over the air in ascending order with respect toi.

49.1.3 E-UCCH part 2

49.1.3.1 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ processin case the last received RSN for that
HARQ processisincompatible with the current one.

The RSN is set by higher layers as described in [15]. For agiven HARQ process, once the maximum RSN value of 3is
reached, the RSN alternates between the values of 2 and 3 for any further retransmissions. The RSN thus follows the
pattern 0,1,2,3,2,3,2,3,2,3,... The RSN istransmitted by the physical layer in E-UCCH part 2.

The bits (Xrsn,1, Xrsn,2) Of the RSN field of E-UCCH part 2 are mapped such that X1 corresponds to the MSB of the RSN
and Xysn2 corresponds to the LSB of the RSN.

The applied E-DCH RV index specifying the used RV (sand r parameter) and in the case of 16-QAM, also the used
constellation rearrangement parameter (b) both depend only on the values of RSN, and on Nys / Negataj @ Shown in
table 25 below.

Table 25: Relation between RSN value and E-DCH RV Index

RSN Value Nsys / Ne data,j <1/2 1/2 £ Nsys / Ne data,j
E-DCH RV Index E-DCH RV Index

0 0 0

1 2 3

2 0 2

3 2 1

The UE shall use either:
- anRV index asindicated in Table 25 and according to the value of RSN

- or, if signalled by higher layersonly E-DCH RV index 0 independently of the value of RSN.

49.1.3.2 Information field mapping of HARQ process ID

The HARQ process ID bitS (Xnarg 1, Xnarg,2) transmitted on E-UCCH part 2 correspond to the two LSBs of the 3-bit
HARQ ID indicated by higher layers (the MSB of the higher layer HARQ ID is not transmitted). Thus, with the higher
layer HARQ ID represented as hy, hy, hs (with hy as the MSB), bitS Xnarg1, Xnarg,2 COrrespond to bits hy, hs.
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49.1.3.3 Multiplexing of E-UCCH part 2 information

The retransmission sequence number information (Xrs 1, Xrsn2) and the HARQ process ID information (Xarg,1, Xharg,2) &re
multiplexed together to give a sequence of bits xa, Xo, ..., Xa Where:

Xk = Xrsnk K=1,2

Xk = Xnarg,k-2 k=34

49.1.34 Channel coding for E-UCCH part 2

Thebits X, X,,..., X, are zero-padded and coded to produce the bits zo, z1,...zs1 using a (32,10) sub-code of the second
order Reed-Muller code as defined in subclause 4.3.1.1. Bits X, X,,..., X, correspond to bits &;,a,,...,8, of
subclause 4.3.1.1, and bits 8y, &;,..., 8, of subclause 4.3.1.1 are set to zero.

49.1.35 Physical channel mapping for E-UCCH part 2

E-UCCH part 2 isdescribed in [7]. The sequence of bits z, z, ..., zs1 output from the E-UCCH part 2 channel coding is
mapped to the E-UCCH part 2 indicator field of each E-PUCH of the E-DCH TTI configured to carry E-UCCH. The
bitsz {i=0,1,...31} are mapped such that they are transmitted over the air in ascending order with respect toi.

4.9.2 Coding for E-UCCH for the 1.28Mcps TDD option
The E-UCCH on one carrier is used to convey the following information for the E-DCH on the same carrier:
- The modulation type of the selected E-TFC — 0 bits (see note 1)

- Thetransport block size of the selected E-TFC — 6 bits

The retransmission sequence number (RSN) — 2 hits
- TheHARQ process ID - 2 bits
Notel: The occupied modulation type is not explicitly signaled, which isinferred from the transport block size.

The E-UCCHSs on the different carriers are coded independently. The E-UCCH on one carrier istransmitted on the E-
PUCH on the same carrier and is coded using a (32, 10) sub code of the second order Reed Muller code as defined in
subclause 4.3.1.1

Figure 24A below illustrates the overall coding chain for E-UCCH on one carrier.
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Figure 24A: Coding chain for E-UCCH

49.2.1 E-UCCH information field mapping

49211 Information field mapping of E-TFCI
The E-TFCI is mapped such that i 1 corresponds to the M SB.

49212 RSN information mapping

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case the last received RSN for that
HARQ processisincompatible with the current one.

The RSN is set by higher layers as described in [15]. For agiven HARQ process, once the maximum RSN value of 3is
reached, the RSN alternates between the values of 2 and 3 for any further retransmissions. The RSN thus follows the
pattern 0,1,2,3,2,3,2,3,2,3,....

The bits (Xrsn,1, Xrsn2) Of the RSN field are mapped such that X1 corresponds to the MSB of the RSN and Xsn,2
corresponds to the LSB of the RSN.

The used RV isimplicitly linked to the transmitted RSN, as such the Node-B is always able to determine the correct RV
if the RSN information is correctly obtained.

The constellation rearrangement parameter linkage with RSN is shown in Table 25A below
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Table 25A: mapping between RSN and b parameters for CoRe

RSN Nsys / Ne,data,j <1/2 1/2 Nsys / Ne,dataj
b b
0 0 0
1 2 3
2 3 0
3 1 1

In addition to being associated with the value of RSN, the redundancy version (RV) of the E-DCH transmission is also
associated with the coding rate of the E-DCH transmission according to Table 25B and Table 25C below.

Table 25B: Relation between RSN and E-DCH RV index for QPSK

RSN Nsys / Ne,data,j <1/2 1/2 £ Nsys / Ne,data,j
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 2 1

Table 25C: Relation between RSN and E-DCH RV index for 16QAM

RSN Nsys / Ne,data,j <1/2 1/2 < Nsys / Ne,data,j
E-DCH RV Index E-DCH RV Index
0 0 0
1 0 3
2 2 1
3 2 2

The UE shall use either:

- anRV index asindicated in Table 25A, 25B, 25C and according to the value of RSN

- or, if signalled by higher layersonly E-DCH RV index 0 independently of the value of RSN.

49213 HARQ information mapping

The bits (Xnarg,1, Xnarg,2) Of the HARQ field are mapped such that Xnarq1 cOrresponds to the MSB of the HARQ process 1D
and Xnarq,2 Corresponds to the LSB of the HARQ process ID.

49.2.2 Multiplexing for E-UCCH

The transport block size information (Xs1, .- -, Xibs6), retransmission sequence number information (Xsn,1, Xrsn,2) and the
HARQ process I D information (Xnarg,1, Xnarg,2) are multiplexed together to give a sequence of bitsxy, Xz, ..., X10 where:

Xk = Xmwsk K=1,2,3,4,5,6

Xk = Xrsnk-6K=7,8

Xk = Xharqk-8 k=9,10

49.2.3 Coding for E-UCCH

The bits X, X,,..., X, are coded to produce the bits zo, z1,...z31 using a (32,10) sub-code of the second order Reed-
Muller code as defined in subclause 4.3.1.1.
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4924 Physical channel mapping for E-UCCH

The E-UCCH is described in [7]. The sequence of bits zp, z, ..., zs1 output from the E-UCCH channel coding is mapped
with E-DCH to E-PUCH of the E-DCH TTI configured to carry E-UCCH.

4.10 Coding for E-AGCH

The E-AGCHs on the different carriers are coded independently.

For the 1.28 Mcps TDD, E-AGCH type 1 is used when the variable E DCH_SPS STATUS=FALSE and the UE is not
configured in MU-MIMO mode by higher layers for a UE (as defined in [12]).

In this section, the terms"E-AGCH" and "E-AGCH type 1" are used interchangeably.

The E-AGCH carries the following fields multiplexed into w bits Xag,1, Xag,2, ... Xagw. W iSwithin the range 14 to 28 bits
(for the 3.84Mcps option) and 15 to 29 bits (for the 7.68Mcps option) and 23 to 26 bits (for the 1.28Mcps option)

- Absolute grant (power) value (Xpg,1, Xpg2s - -- Xpg,5) {5 bits},

- Code resource related information (X1, X2, --- Xene), { Ne=5 bits for the 1.28Mcps and 3.84Mcps options, Nc=6
bits for the 7.68M cps option}

- Timeslot resource related information (X1, X2, ... Xentre1), { Nrrri bitS} [Nrrer =5 for 1.28Mcps, and is configured
by higher layersfor 3.84Mcps and 7.68M cps options]

- E-AGCH Cyclic Sequence Number (ECSN) (Xe 1, Xe2, Xe3) (3 bits)

- Resource duration indicator (3 bitsif present) (x- 1, %2, X 3) — [the presence of thisfield is configured by higher
layers]

- E-HICH Indicator (Xg,1,Xe12) (2 bits) (for 1.28Mcps TDD only)
- E-UCCH Number Indicator (Xeni,1,Xeni 2, Xent,3) (3 bits) (for 1.28Mcps TDD only)

Figure 25 illustrates the overall coding chain for the E-AGCH on one carrier.
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Figure 25 — TrCH processing of E-AGCH

4.10.1 Information Field Mapping

4.10.1.1 Mapping of the Absolute Grant (Power) Value

The absolute grant (power) value (Xpg,1, Xpg,2: - - Xog,5) 1S represented by 5 bits and corresponds to a dB value as specified
intable 26 for 3.84Mcpsand 7.68 Mcps TDD and in table 26A for 1.28Mcps TDD below. The values are mapped such

that Xpg,1 corresponds to the MSB of the index.

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 125

ETSI TS 125 222 V16.0.0 (2020-09)

Table 26: Mapping of Absolute Grant Value (for 3.84Mcps and 7.68 Mcps TDD)

Absolute Grant Value Index
31dB 31
30 dB 30
29 dB 29
28 dB 28
27 dB 27
26 dB 26
25 dB 25
24 dB 24
23 dB 23
22 dB 22
21 dB 21
20 dB 20
19 dB 19
18 dB 18
17 dB 17
16 dB 16
15 dB 15
14 dB 14
13 dB 13
12 dB 12
11 dB 11
10 dB 10
9 dB 9
8 dB 8
7 dB 7
6 dB 6
5 dB 5
4 dB 4
3dB 3
2 dB 2
1dB 1
0dB 0
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Table 26A: Mapping of Absolute Grant Value (for 1.28Mcps TDD)

Absolute Grant Value Index
19 dB 31
18 dB 30
17 dB 29
16 dB 28
15 dB 27
14 dB 26
13 dB 25
12 dB 24
11 dB 23
10 dB 22
9dB 21
8 dB 20
7 dB 19
6 dB 18
5dB 17
4 dB 16
3dB 15
2 dB 14
1dB 13
0dB 12
-1dB 11
-2 dB 10
-3dB 9
-4 dB 8
-5dB 7
-6 dB 6
-7 dB 5
-8 dB 4
-9 dB 3

-10dB 2
-11 dB 1
-12 dB 0

4.10.1.2 Mapping of the Code Resource Related Information

The code resource related information (Xc,1, Xc.2,-- Xene) indicates which node on the OV SF code tree has been allocated
and is represented by N bits where N.=5 for 1.28Mcps and 3.84Mcps and Ne=6 for 7.68Mcps. The mapping between
the allocated OV SF and the enumerated node 0...30 (for 1.28Mcps and 3.84Mcps) and 0...62 (for 7.68Mcps) on the
OV SF codetreeisasgivenin table 27 below, in which channelisation code "i" with spreading factor "Q" is denoted as

Ci@. x.1 corresponds to the MSB of the enumerated node. The right-most column of table 27 is only applicable for the
7.68Mcps option.

Table 27 — Channelisation code mapping

(32
Cl(le) [15] C1 [31]

(32)
i cien 59
CHONEl cyem [3)
C:¥ [3] Cs(32 [35
C319 [17] 5 [35]

Ce®? [36

C2(8) [8] 16) C7(32) %37}
C4 [18] CS(SZ) [38]

Co®® [39
. Cs16) [19] Clgo(sz) [[40]]
C3( ) [9] 16) C11(32) [41]
Ce™ [20] C1202) [42]

Ca®[10]  C/MO[21]  Ci3@ [43]

C1® [0] C1@[1]

C2 [4]
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C1432 [44]
C15(3?) [45]
C162) [46]
C1762 [47]
C15 [48]

Cs(19) [22]

Co(19) [23]

C5(8) [11] (16) C19(32) [49]
C10*® [24] C20® [50]

Cs™ [5] 32)
(16) CZl [51]
. C1119) [25] C223 [52]
C6( ) [12] 16) C23(32) [53]
@ Ci[26] ¢, 02 [54]
C2 [2] (16) C25(32) [55]
C13*0 [27] C26) [56]
C7(8) [13] 16) C27(32) [57]
CLfP 28] g0 [5g)

Ca® [6] 32
(16) C29( )[59]
Ci 291 e (a0

Cs® [14]

Cs162 [61]

ClG(le) [30] C32(32) [62]

If NON_RECTANGULAR RESOURCE_ALLOCATION_STATUSIisFALSE, the OVSF code of al the allocated
timedlotsisindicated by Code Resource Related Information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refers to the timeslot closest to the
timeslot in which HS-SICH and/or UL DPCH is alocated among all the uplink timeslot scheduled to the UE. The

OV SF code of the specific timeslot isindicated by Code Resource Related Information field. The OV SF code of other
scheduled timeslotsis predefined, i.e. node 0.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, the OV SF code in the specific timeslot isindicated by Code
Resource Related Information field. The OV SF code of other scheduled timeslots is predefined, i.e. node O.

4.10.1.3 Mapping of the Timeslot Resource Related Information

For 3.84Mcsp and 7.68Mcps options, the timeslot resource related information (X1, X,2,.. Xnrei) 1S @ bitmap of length
nrrei iNdicating which of the timeslots configured for E-DCH use by higher layers have been allocated. The length of
thefield (nrrri) is configured by higher layers up to a maximum of 12 bits. The bitmap is arranged such that the
corresponding timeslots are in ascending numerical order, with ;1 corresponding to LSB and lowest-numbered timesl ot
configured for E-DCH use.

For 1.28Mcps option, the timeslot resource related information (X1, X.2,.. Xentrri) 1S @S0 abitmap of length 5 indicating
the allocation for E-DCH resources from TS1 to TS5. If the bit is set (i.e. equal to 1), then the corresponding timeslot
shall be used for E-DCH resources. The bitmap is arranged such that the corresponding timeslots are in ascending
numerical order, with x;1 corresponding to M SB.

4.10.1.4 Mapping of the E-AGCH Cyclic Sequence Number (ECSN)

The E-AGCH cyclic sequence number is mapped such that X.1 corresponds to the MSB and X3 to the LSB.

4.10.1.5 Mapping of the Resource Duration Indicator

The resource duration indicator (X1, Xr,2,X3) is mapped such that x; 1 corresponds to the MSB of the resource duration
index described in [15].
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4.10.1.6 Mapping of the E-HICH Indicator (1.28Mcps option only)

The E-HICH indicator consists of 2 bits used to indicate the UE which E-HICH will be used to convey the
acknowledgement indicator in the following schedule period for 1.28Mcps TDD only. The bits (Xe1,1, Xe1,2) are mapped
such that xg 1 corresponds to the MSB and Xg 2 to the L SB.

4.10.1.7 Mapping of the E-UCCH Number Indicator (1.28Mcps option only)

The E-UCCH number indicator is composed of 3bits which is used to calculate the number of E-UCCH for 1.28Mcps
TDD only. The bits (Xeni,1, Xeni,2, Xeni,3) are mapped such that Xeni,1 corresponds to the MSB and xeni 3 to the LSB. The
number of the used E-UCCH isequal to ENI+1.

4.10.2 Field Multiplexing

The absolute grant (power) value, code resource related information, timesl ot resource related information, resource
duration indicator (if present), ECSN, E-HICH indicator (for1.28Mcps TDD only) and E-UCCH number indicator
(for1.28Mcps TDD only) are multiplexed together to give a sequence of bits Xag1, Xag,2, - -, Xagw Where:

For the 1.28Mcps option:
Xagk = Xpgk K=1,2,..,5
Xagk = Xck-5 k=6, 7, ..., 10
Xagk = Xtk-10 k=11, ..., 15
Xagk = Xek-15 K=16,17,18
if resource duration indicator (RDI) present:
Xagk = Xrk18  K=19,20,21
Xagk = Xelk21 K=22,23
Xagk = Xenik-23Kk=24,25,26
or if resource duration indicator (RDI) does not present:
Xagk = Xelk18 K=19,20
Xagk = Xenik-20Kk=21,22,23
For the 3.84Mcps option:
Xagk = Xpgk  K=1,2,..,5
Xagk = Xck-5 k=6, 7, ..., 10
Xagk = Xtk-10 k=11, ..., 10+ntrri
Xagk = Xek-10-nTRRI K=11+N7RRY, ..., 13+NTRRI
Xagk = Xrk-13-nTRRI K=14+NTRRY, ..., 16+n7RR {if resource duration indicator present}
and for the 7.68M cps option:
Xagk = Xpgk  k=1,2,..,5
Xagk = Xck-5 k=6,7, ..., 11
Xagk = Xtk-11  K=12, ..., 11+NrRri
Xagk = Xek-11-nTRRI K=12+N1RRI, ..., 14+NTRR)

Xagk = Xrk-14-nTRRI k:15+n'rRR|, o, 17+N1RRI {If resource duration indicator present}
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4.10.3 CRC attachment

The E-RNTI (Xid,1, Xid.2, ..., Xid.16) 1S the E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xig1
corresponds to the M SB.

From the sequence of bits Xag 1, Xag2, -.., Xagw & 16 bit CRC is calculated according to section 4.2.1.1. This givesthe
sequence of bits ¢y, ¢, ..., Cis Where:

Ck = pim(l7—k) k=1,2,...16

This sequence of bits is then masked with Xiq 1, Xia,2, ..., Xid,16 and appended to the sequence of bits Xag,1, Xag2, .-, Xagw tO
form the sequence of bitsys, o, ..., Yw+16 Where

Yi= Xagii i=1,2,...w

yi:(ci—W+ Xidyi—W) rnod 2 i:W+ l, veny wH+ 16

4.10.4 Channel Coding

1/3 rate convolutional channel coding is applied to the sequence yi, Ya,..., Yw+16 in accordance with section 4.2.3.1,
resulting in the sequence of bits zy, 2, ..., Zyw+24).

4.10.5 Rate Matching

Rate matching is applied to the input sequence zi, z, ..., Zsw-+24) t0 Obtain the output sequencery, r, ..., ru, whereU =
242 for burst type 1 and U = 274 for burst type 2 for 3.84Mcps and 7.68M cps options while U=172 for 1.28Mcps
option.

4.10.6 Interleaving

Interleaving is performed as per section 4.2.11.1 (frame-related 2™ interleaving).

4.10.7 Physical Channel Segmentation

Physical channel segmentation is performed as per section 4.2.10. For 1.28Mcps TDD, the E-AGCH consists of two
physical channels E-AGCH1 and E-AGCH2,whereas for 3.84Mcps and 7.68Mcps TDD the E-AGCH only uses one
physical channel, see[7].Note that physical channel segmentation is transparent when only one physical channel exists

4.10.8 Physical Channel Mapping

Physical channel mapping is performed as per section 4.2.12.

4.10A Coding for E-AGCH type 2 (1.28Mcps TDD only)

For the 1.28 Mcps TDD, E-AGCH type 2 is used when any of the following conditionsis met:
- thevariable E_DCH_SPS STATUS=TRUE for aUE (asdefined in [12]).
- the UE isconfigured in MU-MIMO mode.
The E-AGCH type 2 carries the following fields multiplexed into w bitS Xag 1, Xag,2, - .. Xagw and w is 30 bits.

- Absolute grant (power) value (Xpg,1, Xpg,2s - -- Xpgs5) {5 bits}

Code resource related information (Xc 1, Xc2, ... Xene), { Ne=4 bits }

Timedlot resource related information (X1, X2, - .. XenTrR1), { NTrRrI =5bits}

E-AGCH Cyclic Sequence Number (ECSN) (Xe 1, Xe2, Xe3) (3 bits)
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- Field flag (Xfiag,1, Xflag,2) { 2 bits}

- Specia information 1 (Xinfo1,1, Xinfo1,2) { 2 bits}

- Specia information 2 (Xinfo2,1, Xinfo2,2, Xiinfo2,3, Xinfo2,4, Xinfo2,5,) {5 bits}

- E-UCCH Number Indicator (Xeni,1,Xeni 2, Xeni,3) {3 bits}

- Reserved (Xres1) {1 bit}
For an E-AGCH order,

- Xpgl, Xpg2s Xpg:3: Xpgds Xpg,5 s Xo1, Xc,2, X3, Xe,Ne are reserved

- Xi1, X2, ... Xentrer Shall be set to '00000'

- Xel, Xe2, Xe3 Shall be set to Xodt,1, Xodt,2, Xodt,3

- Xflagl, Xflag;2, X,info1,1, XinfoL,2, X,info2,1, Xinfo2,2, X,info2,3, Xinfo2,4, X,info2,5,, XENI,L,XENI,2, XENI,3, Xres,18r€ reserved
where Xodt,1, Xodt,2, Xoct,3 @€ defined in subclause 4.10B.

Figure 25A illustrates the overall coding chain for the E-AGCH type 2.
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Figure 25A— TrCH processing of E-AGCH type2
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4.10A.1 E-AGCH type 2 Information Field Mapping

4.10A.1.1 Mapping of the Absolute Grant (Power) Value

The mapping of the absolution grant (power) value (Xog,1, Xpg,2,- - Xpg,5) iS performed as per section 4.10.1.1.

4.10A.1.2  Mapping of the Code Resource Related Information

The code resource related information (Xc,1, Xc.2,-- Xene) indicates which node on the OV SF code tree has been allocated
and is represented by N bits where Nc=4. The mapping between the allocated OV SF and the enumerated node 0...14 on
the OV SF code treeis as given in table 27, in which channelisation code "i" with spreading factor " Q" is denoted as
Ci@. x.1 corresponds to the MSB of the enumerated node.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUSIisFALSE, the OV SF code of al the alocated
timeslotsisindicated by Code Resource Related Information field.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is not configured via higher layer signalling, the specific timeslot refers to the timeslot closest to the
timeslot in which HS-SICH and/or UL DPCH is alocated among all the uplink timeslot scheduled to the UE. The

OV SF code of the specific timedot isindicated by Code Resource Related Information field. The OV SF code of other
scheduled timedlots is predefined, i.e. node 0.

If NON_RECTANGULAR_RESOURCE_ALLOCATION_STATUS s TRUE and non-rectangular resource specific
timeslot set is configured via higher layer signalling, the OV SF code in the specific timeslot is indicated by Code
Resource Related Information field. The OV SF code of other scheduled timedlotsis predefined, i.e. node 0.
4.10A.1.3 Mapping of the Timeslot Resource Related Information

The mapping of the timeslot resource related information (X1, %2, ... Xnrei) 1S performed as per section 4.10.1.3.

4.10A.1.4  Mapping of the E-AGCH Cyclic Sequence Number (ECSN)

The mapping of E-AGCH cyclic sequence number (Xe1, Xe 2, Xe;3) IS performed as per section 4.10.1.4.

4.10A.1.5 Mapping of the Field Flag

Thefield flag is used to distinguish the mapping of special information 1 and special information 2. The bits (Xfag 1,
Xflag,2) &re mapped such that Xqag1 corresponds to the MSB and Xiag,2 to the LSB.

If Xilag 1, Xiag2="00", the special information 1(Xinfo11, Xinfo1,2) are comprised of the E-HICH indicator(xe 1, Xei,2) and the
special information 2 (Xinfoz,1, Xinfo2,2, Xinfo2.3, Xinfoz4, Xiinfo255) @€ comprised of the resource duration indicator (X 1, X2,
Xr,3) @d Xinfoz,4, Xinfo2,5 are reserved.

If Xfiag,1, Xag2="01", the special information 1 (X;rfo1,1, Xinfo1,2) &€ comprised of the resource repetition pattern index
(Xerpi,1, Xerpi2 ) @nd the special information 2 (Xinfo2,1, Xinfo2,2, Xinfo2,3, Xinfo2,4, Xinfo2,5,) are reserved.

If Xfiag,1, Xag,2="10", the special default midamble alocation is used. The special information 1 (X;irfo1,1, Xinfo1,2) &re
comprised of the E-HICH indicator (Xa 1, Xe1.2) and the specia information 2 (Xinfoz,1, Xinfo2.2, Xinfo2,:3, Xinfo2.4, Xinfo2,5,) are
comprised of the resource duration indicator (X1, X2, X,3) and the special default midamble pattern indicator (Xmpi 1,
mei,z)-

Xflag,1, Xflag2=' 11" iS reserved.

4.10A.1.6  Mapping of the Special Information 1
The special information 1 (Xinfo1,1, Xinfo1,2) 1S Mapped such that Xnt1,1 corresponds to the MSB and Xinso1,2 to the LSB.

If the special information 1 are comprised of the E-HICH indicator (Xgi,1, Xei,2), then Xinfo1,1= Xer,1@8Nd Xinfo1,2= Xe1,2. And
the mapping of the E-HICH indicator is performed as per section 4.10.1.6.
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If the special information 1 are comprised of the resource repetition pattern index (Xirpi,1, Xrrpi,2 ), then Xinfo1,1= Xerpi,180d
Xinfo1,2= Xrrpi,2. The resource repetition pattern index Xerpi1, Xrrpi 2 iS the unsigned binary representation of areference to
one of repetition patterns of the assighed semi-persistent E-PUCH resources configured by higher layers. The resource
repetition pattern index Xerpi 1, Xrrpi,2 are mapped such that Xrpi,1corresponds to the MSB and Xipi 2 to the LSB. And if
Xerpi,1 Xerpi,2 ='00", one subframe E-PUCH resource is assigned.

Xrrpi, 1, Xrrpi,2 Resource repetition pattern
index as signalled in the
variable E_DCH
_SPS_PARAMS[12]

‘01 1st entry
'10' 2" entry
11 3 entry

4.10A.1.7  Mapping of the Special Information 2

The specia information 2 (Xinfoz,1, Xinfo2,2, Xinfo2,3, Xinfo2,4, Xinfoz,5,) 1S mapped such that Xni02,1 COrresponds to the MSB and
Xinf02'5 tO the LSB

If the special information 2 (Xjnfo2,1, Xinfo2,2, Xinfo2,3, Xinfoz.4, Xinfo2,5,) @re comprised of the resource duration indicator (X1,
Xr,2,%r,3) @Nd Xinfoz,4, Xinfoz,5 are reserved. Then Xinfoz2,1= Xr,1, Xinfo2,2= Xr.28N0d Xinfo2,3= X 3.

The mapping of the resource duration indicator is performed as per section 4.10.1.5.

If the special information 2 (Xinfo2,1, Xinfo2.2, Xinfo2,3, Xinfo2.4, Xinfoz,5,) are comprised of the resource duration indicator (X 1,
Xr 2, Xr3) and the special default midamble pattern indicator (Xmpi,1, Xmpi,2), theNn Xinfoz,1= Xr 1, Xinfoz,2= Xr 2, Xinfo2,3= Xr,3,
Xiinfo2,4= Xmpi,1 aNd X info2,5= Xmpi,2. The mapping in Table 25A below applies.

Table 25A: Special default midamble pattern mapping

Special default Xmpi,l | Xmpi,2

Mid-amble

pattern
pattern 1A
pattern 1B
pattern 2A
pattern 2B

[l Ll (=2 (=]
ROk |O

4.10A.1.8  Mapping of the E-UCCH Number Indicator

The mapping of E-UCCH number indicator (Xeni 1, Xeni 2, Xeni,3) iS performed as per section of 4.10.1.7.

4.10A.2 Field Multiplexing of E-AGCH type 2

The absolute grant (power) value, code resource related information, timeslot resource related information, ECSN, field
flag, special information 1, special information 2 and E-UCCH number indicator are multiplexed together to give a
sequence of bitS Xag1, Xag2, .-, Xagw Where:

Xagk = Xpgk k=1, 2,..,5
Xagk = Xck-5 k=6,7,...,9
Xagk = Xtk-o  k=10,11, ..., 14

Xagk = Xek-14 K=15,16,17
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Xagk = Xflagk-17 K=18,19

Xagk = Xinfor,k-19  k=20,21

Xagk = Xinfozk21  K=22,23,...,26
Xagk = Xenik-26K=27,28,29

Xagk = Xresk-29 k=30

4.10A.3 CRC attachment for E-AGCH type 2

The E-RNTI (Xid,1, Xid;2, ---, Xid,16) iSthe E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xig,1
corresponds to the M SB.

The sequence of bitsyi, Vo, ..., Yu+1s, IS calculated according to section 4.10.3.

4.10A.4 Channel Coding for E-AGCH type 2

Channel coding is performed as per section 4.10.4.

4.10A.5 Rate Matching for E-AGCH type 2

Rate matching is performed as per section 4.10.5.

4.10A.6 Interleaving for E-AGCH type 2

Interleaving is performed as per section 4.10.6.

4.10A.7 Physical Channel Segmentation for E-AGCH type 2

Physical channel segmentation is performed as per section 4.10.7.

4.10A.8 Physical Channel Mapping for E-AGCH type 2

Physical channel mapping is performed as per section 4.10.8.

4.10B Coding for E-AGCH orders

E-AGCH orders are commands sent to the UE using E-AGCH. No E-PUCH resources grants are associated with E-
AGCH orders.

The following information is transmitted by means of the E-AGCH order physical channel.
- Order type (3 bits):  Xodt,1, Xodt,2, Xodt,3
- UEidentity (16 bits):  Xia1, Xid2, .. Xid16

The coding for E-AGCH ordersis specified in subclause 4.10A.
4.10B.1 E-AGCH orders information field mapping

4.10B.1.1 Order type mapping

If Xodt,1, Xodt,2, Xodt,3= ‘000", then the E-AGCH order is an order to release the allocated semi-persistent E-PUCH resources
when UE isin CELL_DCH dtate.
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4.10B.1.2  UE identity mapping

The E-RNTI (Xid,1, Xid;2, ---, Xid,16) iSthe E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xig,1
corresponds to the M SB.

4.11  Coding for E-HICH ACK/NACK

4.11.1 Coding for E-HICH ACK/NACK for the 3.84Mcps and 7.68Mcps
options

411.1.1 Overview

The ACK/NACK istransmitted on the E-HICH as described in [7].

The value of abinary HARQ acknowledgement indicator for user h is denoted "a," and may assume the value O or 1.
The value of the indicator is mapped as shown in table 28.

Table 28 — Mapping of HARQ acknowledgement indicator

Command HARQ acknowledgement indicator value
(an)
NACK 0
ACK 1

A HARQ acknowledgement indicator is mapped to one of 240 signature sequences of length 240 bits and represented
by the bit sequence b, b1, ..., bn2se for the h" acknowledgement indicator. The signature sequence number "r" is
selected as described in [7].

The signature sequence bnp, bn1, ..., bn2sg is constructed via coding of a, followed by bit scrambling. Spare bits are
inserted during the physical channel mapping stage to produce the output sequence dno, dn1, ..., dhu,-

4.11.1.2 Coding of the HARQ acknowledgement indicator
Bit a is used to form the sequence ;v (v=0,1,...,239) via a two-stage serialised binary spreading process as shown in
figure 26.

primary code Cy secondary code Cyjm
(length 20) (length 12)

1 bit L 20 bits L 240 bits

HARQ
Acknowledgement . ) p _
Indicator ——p 1% Spreading ——p 2" Spreading —p»
(x20) (x12)
Figure 26

The output of the first spreading stageis S, = a, ®C,;  , wherek=0, 1, 2,..., 19.
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The output of the second spreading stageis S,, =S, ® C

2,j,m ?

\
wherev=0, 1,..., 239 and where W= [EJ and,

m=vmod 12.

The binary sequences selected for the first (Cyx) and second (C.;,m) Spreading operations are derived as a function of
the HARQ acknowledgement sequence number r (see[7]) such that:

H

j=rmod 12

Thefirst orthogonal sequence set (Cu,ix) is given by table 29 and the second orthogonal sequence set (Cy;,m) is given by
table 30.

Table 29 — Primary code sequences for HARQ acknowledgement indicator

k 0|]1|2|3]4|5|6|7|8]9]10|11|12|13|14|15|16]17 18|19
Ciok 1172 j1Jj1j12j2}j1j1j12j1Jj1 /1111 ]1]1/]1]1
Crik 1/]0/]0(2j1)j]0]0]O]OfJ2J0O]1T]0]212 |11 |1]0]0]1
Cui2k 1/]0/j]2/2/0]j]0]0O]O]2|jO|J1T]0]1]212]1]1|j]0]J]0O0]1]0
Cik i1/]1/12}j0j]0]J]OfJO}]1T]OjJ2]O]1T |21 ]2]|]1)J]0O0]0O0]1]0]0O0
Crak i1/]1/,0]0]0]J]OfJ2}|]O]1T]JO]2T]1T |21 ]2]O]J]O]1T]O]O]1
Cisk i1/10/0]0]J]O]J2jO}]1]OJ2]2]1T |12 ]O0O]O]J2]O0O]O]|1 1
Cuiex i1/]0/]0/0J1]0]1]O0O]2|j2|J1]1]0]0O0O]1]0|J0O]J1]1]0
Cirk 1/]0/]0(2/0]J1]0]2]2j212|1)]0]0]1]0O0]0O0O|1]1]0]0
Cusk i1/0/2j0j1j]0fj2}21j1j2]0]0|J12]0O0]J]O]J1T]1]0O0]0O0]O0
Crok i1/]1/0j]2j0Jj2j2}j1j1j0]0]1T|jJ]0O0O]O]1T]J]12]0]0O]O0O]O0
Ciiok i1/0/j2j0Jj1j2j2}1j0jO0j]2j]0|J0O0O]1T|]1)J]0]0]O]O]1
Craik 1/]12/]0j2j1)j1j]1]0j]0f2J0]J]0]1]1]0]0O0]J0O]JO]1]0O0
Cra2k 1/]0/]2/2j1)]1]0]O0O]j]2j0O0OJO]J1T]1]0]0O0O]0O0O|J0O]J1]0]1
Ciask i1]1/j2j1j1)]0j0}j1jO0jJO]2]1T|]0O0O]O]J]O]J]O]1T]O]|1 0
Ciaax 1142100 f2}]0]OJ2]2]O0O|J]0O]O]O]J2T]O0]1]|]0]1
Ci5k 1/]12/]12/,0/0]J]1]0]O]2|2J0]0]O0O]O]212 0|12 ]0]1]1
Ci6k 1/]12/]0/;0l1]0]0O]2]2/0OJO]J]O0O]O]2T]O0O]2|0O0O]1]1]1
Crark 1/]0/]0(2/0)J]0]1]|]2]0jO0OJO]J]O0O]1T]O0O]12 0|1 ]1]1]1
Ciask i1/0/2j]0j]0O|J212j2}]0]J]OjJO]O]1T OO ]1]1]1]0
Ciiok i1]/]1/0j]0J]1]j]2j0]0O]JOJO]1T]OJ1T]O]1T]J1]1]1]0]0

Table 30 — Secondary code sequences for HARQ acknowledgement indicator

-
o
RN
[N

m

Coom
C2,l,m
Co2m

Cozm

C2,4,m

C2,5,m
Co6m
Co7m

Com
Coom

olr|lo|lo|lo|r|k|O|F|F|O
olr|lo|r|k|lOo|kR|F|O|F |-
olRr|lP|IFR[RFR|OFR|F|F(N
olo|lr|r|lolo|lo|o|o|k |w
R|lolk|lolr|lOoR|FP|F|F|>
R lo|lo|Rr|k|k|lo|o]|k |k o
N = =l A = R =)
ololr|lo|lr|k|k|lo|lo|Fk|N
R lo|lo|lr ok |k|FR|O|F|m
Y = =l N = R = )
ololo|o|ojo|o|r |k |-

Rk |lo|lok|lolo|lo|o|-

ETSI



3GPP TS 25.222 version 16.0.0 Release 16 136 ETSI TS 125 222 V16.0.0 (2020-09)

Coom |O]2]0|JO]O|J1T ]2 ]1|0]2|1]O0
Coum |1 ]2]0J1(2]1]0]0|J0O0O]|212]0]O0

4.11.1.3 Bit scrambling of the E-HICH

The bit sequence bnobn,1,...,bn 230 is formed by applying bit scrambling (as defined in subclause 4.2.9) to the sequence
S

41114 Physical channel mapping of the E-HICH

The bit sequence br,o,bn1,...,bn230 is segmented into two halves, bng, ..., bni19, @nd b 12o....,bn239. A sequence of U
spare hits z, (u=0...U-1) are inserted between the first and second half of the sequence to form:

0h ={bno, bn1, ... , bn11g, 20, Z1, ... Zu-1, P20, baze, ... , Dn23g}

U isequal to 4 or 36 dependant on the burst type (see [7]). The spare bit sequence z, is not defined.

4.11.2 Coding for E-HICH for thel.28Mcps option only

411.2.1 Overview

The scheduled and non-Scheduled transmissions on different E-HICHs are described in [7]. The acknowledgement
indicators for the E-DCH semi-persistent scheduling operation can be transmitted on the same E-HICH carrying
indicators for scheduled traffic or the E-HICH carrying indicators for non-scheduled traffic as described in [7].

For 1.28Mcps TDD multi-carrier E-DCH transmission, the acknowledgement indicators for the E-PUCH on one carrier
is associated with the E-HICHs on the same carrier. The E-HICHs on the different carriers are coded independently.

The value of abinary HARQ acknowledgement indicator for user h is denoted "a," and may assume the value O or 1.
The value of the indicator is mapped as same as that of 3.84Mcps shown in subclause 4.11.1.1.

Construction of the bit sequence for the h" acknowledgement indicator is achieved via a spreading process using an
orthogonal seguence which is the row of an orthogonal matrix of order 80. This orthogonal matrix (Cgo) is Kronecker
tensor product of one Hadamard matrix of order 20 (Cx) and another Hadamard matrix of order 4 (Cy),

Ce =C, ®C,
® is Kronecker tensor product. (note: Kronecker product is not commutative, i.e. AQ B# B® A). The element "0"

in Hadamard Cy and C,4 shall be replaced by "-1" before the Kronecker tensor product operation. And after the
operation the elements "-1" in Cgo should be converted back into "0".

These two Hadamard matrices are given by table 31 and table 32.

Table 31: Hadamard matrix of order 4

m 01 2 3
Csom 1 1 1 1
Cszm 1 0 1 O
Csom 1 1 0 O

Cszm 0 1 1 O

Table 32: Hadamard matrix of order 20

k o012 |3 (4|5|6 |7 |89 |10(11|12(13|14|15|16|17|18|19
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C2o0xk |1 |0 O (O (O|2 0|00 0O (2 (2 (00O |1 |1 0|21 |21 0
C»oix O |1 }O0O (O |O|O|1 |0 0|02 (2 (2 (0O |O |O |1 |O |1 |12
C22x |0 |0 |1 0 (O}|O|O}|1 0|00 {2 (2 |2 O |1 O |1 (O |12
C»o3xk O |0 |O (2 |(O|O|O]|O}|1 OO O (2 |2 |1 |1 |2 |O |1 O
C24x |0 |0 O (O (2 |O}|O|0O |02 (2 (O (O 2 |1 |O |1 |1 (O |12
C»osx (O |1 |12 (2|20 |0 0|00 |2 (0O |0 |1 |1 |1 |O |O |12
C»o6k |1 |0 |1 (2 (2 |0}|1}0}0(0(2 (02 |0 |0 |1 |1 |2 |0 O
C»o7x |1 {1 }0 (2 (2 |0)}|0}|1 0|00 2 (0|2 |O]|O |21 |2 |1 O
C»osk (1 |1 }1 02 |0j}|0}|0 100 (0O (2 |0 |1 |O |0 |1 |1 |12
Cxook (1|1 }1 (2 (O0O|O0O|O|0O0O |02 (2 (O (O |2 |O |1 (O |O |1 |12
Cxo1w0x|0 |0 |12 (0|20 }1 ;12402 (0 (0|0 |0 |0 |1 |1 |1 |12
C»oux|0 |0 02 (20|12 }0};14}2 (0 (2 (0 |0 |0 |1 0O |1 |1 |12
C»o1w2x|1 |0 |0 (0O (2|20 |1 02 (0 |0 (2 (0O |O0O |1 |1 |O |1 |12
Cxowx(|1 |10 (0 (0O}|2|12}0}1240(0 (00 }2 |0 |1 |1 |1 |0 |1
C»owux|0 |1 |10 (0O|0O}|1|12}0(2 (0 |00 }0O |1 |1 |2 |2 |1 0
Cxo1i5x|0 |1 |0 (0O (2 |O0O}|0O}|1}1 ({02 (0O (0O |0 |O |1 O |O OO
C»ow,x|1 |0 |1 (0 (O0O|O0O}|O0O|0O0O |1 |2 (0O |2 (OO |O0O|O |21 |O OO
C2xo17x|0 |10 (2 (0|20 |0 |02 (0 (02 |0 |O0O|O |O |21 |0 O
Cxo1x|0 O |1 (O 2 |2 |1 |0 |0 |0 (0O (O (O |2 |O]|O |O|O |1 O
Cxowx(|1 {0 0 (2 (O0O}|O0Oj|1 |1 ,0(0(0 |00 |0 |1 |O0O O |O O |12

The binary orthogonal sequence (Cgo,rn) used for spreading operation is selected from the r'" row of the orthogonal
matrix of order 80 (Csg). A HARQ acknowledgement indicator is synchronously linked with the E-DCH TTI
transmission to which it relates. There is thus a one-to-one association between an E-DCH TTI transmission and its
respective HARQ acknowledgement indicator.

4.11.2.2 Coding of the HARQ acknowledgement indicator and TPC/SS
For scheduled transmissions, E-HICHs carry HARQ acknowledgement indicators only.

When the special default midamble allocation scheme is not used for E-PUCH, alogical allocation resourcetag ID "r"
(r=0, 1, 2,..., 79) iscalculated first for the E-DCH resource all ocation associated with the HARQ acknowledgement
indicator.

r =16(t, —1) +(qp —1)1—6
0
where:
to isthelast (highest-numbered) allocated timesiot (1,2,..,5)
Qo is the lowest-numbered channelisation code index allocated intimeslot t (1,2, ..., Qo)

Qo is the spreading factor of the lowest-numbered channelisation code index allocated in timeslot to
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When the special default midamble allocation scheme is used for E-PUCH, alogical allocation resource tag ID "r" (r=0,
1, 2,..., 79) iscalculated first associated with the HARQ acknowledgement indicator.

r=16(t,—1) +(q, —1)E+offset
Q,
where:
to, go and Qo have the same definition as above .

Offset is decided by the special default midamble pattern indicator on E-AGCH and the mapping in Table33 below
applies.

Table 33: Offset mapping table

offset Xmpi, 1 Xmpi,2
0 0 0
1 0 1
2 1 0
3 1 1

Thelogical resourcetag ID r isthen mapped to aphysical allocation resourcetag ID ',
r'=P(r,SFN', MidambleCode),

where P is a permutation function depends on the logical signature index r, system sub-frame number SFN' of E-HICH
and the cell specific basic midamble code sequence. A 7-tap linear feedback shift register (LFSR) is used to generate
pseudo-random numbers which are then used to generate the pseudo-random permutation P. The generator polynomial

of the 7-tap LFSRis g(X) =1+ x® + X’ , as shown in Figure 27.

865 85, 845 83, 8§25, 51, S0

b

A4
)
Y
O
A
O
A
O
A
)
Y
)
Y
)
\
>

\\—b=

Figure 27: Structure of PN register
The pseudo-random permutation is generated according to the following procedures:
1. Initialization
(@) Initialize M = 80, initidlize PasP(m) =m,m=0, 1, ..., M-1;

(b) InitializeN=7;

(c) Initialize PN register with seed s, where s= LSB(SFN', N) /L SB(MidambleCode, N) and s, ss, ... So are put into
the register in the order as shown in figure 27;
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(d) Initializei = 0.
2. Repeat the following steps whilei <=M - 3.
(a) Find the smallest p suchthat M —i —1 < 27,
(b) Clock the PN register N times to obtain an N-bit pseudorandom number x. Set k = LSB(x, p);
©Ifk>M-i-1,setk=k—(M-i);
(d) Swap the i-th and the (k+i)-th element of P, i.e., tmp = P(i), P(i) = P(k+i), P(k+i) = tmp;
(e) Increment i by 1.

where "LSB(x, n)" means the right most n bits of x, "1" means modulo 2 addition, and the first output bit from the PN
register is the MSB, while the final output bit is the LSB . The resulting P is the output permutation and the physical
signature sequence index isgiven by r'=P(r) .

The output of the spreading stageisequal to [, , =a8,0Cy, . |, wheren=0,1,...,79 and © isthe Xor operation.

For Non-Scheduled transmissions and E-DCH semi-persistent scheduling operation,, E-HICHs carry HARQ
acknowledgement indicators and TPC/SS commands. The 80 orthogonal sequences are divided into 20 groups while
each group includes 4 sequences of contiguous logical resource tag ID. The mapping between the logical resource tag
ID and the physical tag ID is same as scheduled transmissions. Each non-scheduled user is assigned one group by
higher layer to indicate the HARQ acknowledgement indicator and TPC/SS command. The first one of the four
sequencesis used for the acknowledgement indicator's spreading operation and one of the other three is used to indicate
TPC/SS command implicitly. The mapping relations between them are described in [7].

The HARQ acknowledgement indicator is spread by the assigned orthogonal sequence (Csos,n), Where s' isthe physical
resource tag I1D. The output of the spreading stageisequal toC, , = a,0C,, where n=0,1,...,79. The sequence

,s',n
chosen to indicate TPC/SS command is denoted as "en", €, , = P,0Cy, . ,, Where [, isthe same as the parameter
B defined in[7].

4.11.2.3 Bit scrambling and Physical channel mapping of the E-HICH

For scheduled transmission, the bit sequence bnobn1,...,bn 79 is segmented into two halves, bno, ..., bn3e, and
Bh.40,...,bn70. 8 spare bits z, (U=0...7) are inserted between the first and second half of the sequence to form:

0h ={bno, bn1, ... , bnae, 2o, 71, ... 27, brnao, Bnaa, ... , bn7o}

The spare bit sequence z, is not defined.For Non-Scheduled transmission, the corresponding output bit sequences are:
Onh1 ={Cno, Cn1, --- , Ch39, Z0, 21, --- Z7, Cha0, Chat, ... , Ch79}
dh2 ={€no, en1, ... , €n39, 20, Z1, ... Z7, En0, Enal, ... , EN79}

Then the corresponding bit sequence dn or dr/dnz isformed by applying bit scrambling (as defined in subclause 4.2.9)
to the sequence Sin O Shan/S2n, N=0,1,...,87.

4.12  Coding for E-RUCCH

For 1.28Mcps TDD, E-RUCCH supports both a5msand a 10ms TTI. For 3.84Mcps and 7.68Mcps TDD, E-RUCCH
supportsa TTI of 10ms only. The sequence of 39 information bits to be transmitted on one E-RUCCH as supplied by

higher layersis defined as bits X a a

e—rucch,1? ~**e-rucch,2 ******e-rucch,39 *

The following processing steps (in sequential order) are defined for E-RUCCH:
- CRC attachment

- Channel coding
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- Rate matching
- Bit scrambling
- Framerelated 2™ interleaving

- Mapping to physical channels

4.12.1 CRC attachment for E-RUCCH

From the sequence of Ai=39 bits ( X,_cch 11 B rucch 2+ Be_rucch 30 ) @ CRC of length Li=16 is appended according to
Section 4.2.1.1. The bits output from CRC attachment are denoted bimk, wherek=1,2,3, ... A+L; and A = 39

For 3.84Mcps and 7.68Mcps TDD, each parity bit bimk , (where k=Ai+1,A+2, ... A+L;) isthen XOR'd with 1 such that
its polarity is reversed.

4.12.2 Channel coding for E-RUCCH

1/3 rate convolutional channel coding is applied to the sequence by, &, ..., Aimk in accordance with section 4.2.3.1,
resulting in the sequence of bits zy, 7y, ..., Z3k+g).

4.12.3 Rate matching for E-RUCCH

Rate matching for E-RUCCH shall be applied to the input sequence zi, z, ..., Zsx+g) to Obtain the output sequencery, ro,
..., fu, where U = 176 for 1.28Mcps and U= 232 for 3.84Mcps and 7.68Mcps TDD, according to the general method
described in subclause 4.2.7.

4.12.4 Bit scrambling for E-RUCCH

Bit scrambling for E-RUCCH shall be performed in accordance with the general method described in subclause 4.2.9.

4.12.5 Interleaving for E-RUCCH

Frame-related 2™ interleaving for E-RUCCH shall be performed in accordance with the general method described in
subclause 4.2.11.1.

4.12.6 Physical channel mapping for E-RUCCH

Physical channel mapping for the E-RUCCH shall be performed in accordance with the general method described in
subclause 4.2.12.1.

5 Multiplexing, channel coding and interleaving for the
3.84 Mcps MBSFN IMB option

5.1 General

Data streams from/to MAC and higher layers (Transport block / Transport block set) are encoded/decoded to offer
transport services over the radio transmission link. The channel coding scheme is a combination of error detection, error
correcting, rate matching, interleaving and the mapping of transport channels onto physical channels.
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5.2 General coding/multiplexing of TrCHs

This section only applies to the transport channels BCH and FACH.

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission time interval. The
transmission time interval is transport-channel specific from the set {10 ms, 20 ms, 40 ms, 80 ms}. An overview of the
coding/multiplexing steps applicable to MBSFN IMB is shown in figure 2 of subclause 4.2 in[3].

5.2.1 CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). CRC attachment shall be
performed in accordance with the general method described in subclause 4.2.1 of [3].

5.2.2  Transport block concatenation and code block segmentation

Transport blocks, with attached CRCs, are concatenated and segmentated into code blocks. Transport block
concatenation and code block segmentation shall be performed in accordance with the general method described in
subclause 4.2.2 of [3].

5.2.3 Channel coding

Code blocks are delivered to the channel coding. Channel coding shall be performed in accordance with the general
method described in subclause 4.2.3 of [3]. The following restrictions apply:

- Convolutional coding shall be applied to FACH transport channel mapped on S-CCPCH frame type 1 only.
- Turbo coding shall be applied to FACH transport channels mapped on S-CCPCH frame type 2 only.

5.2.4  1%'Interleaving

First interleaving shall be performed in accordance with the general methods described in subclause 4.2.5 of [3].

5.2.5 Radio frame segmentation

Radio frame segmentation shall be performed in accordance with the general method described in subclause 4.2.6 of
[3].

5.2.6 Rate matching

Rate matching shall be performed in accordance with the general method described in subclause 4.2.7 of [3], in which
the downlink description is only relevant. Only flexible positions of TrCHs are supported for the MBSFN IMB option.

For SSCCPCH frame type 2, the number of bits available to the CCTrCH in oneradio frame using P physical channels
is defined as Ngata* = 3XNuata1+ (P-1)x3X N'datat, Where Noata1 1S defined in [2] and N'gata1 IS the data size of the
corresponding slot format with zero TFCI bits.

5.2.7  TrCH multiplexing

Transport channel multiplexing shall be performed in accordance with the general method described in subclause 4.2.8
of [3].
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5.2.8 Insertion of discontinuous transmission (DTX) indication bits
DTX isused to fill up the radio frame with bits. The DTX indication bits inserted in this step shall be placed at the end

of the radio frame, corresponding to flexible positions of TrCHsin the radio frame [3]. Note that the DTX indication
bits will be distributed over all slots after 2™ interleaving.

The bitsinput to the DTX insertion block are denoted by S, S,, S;,. .., Sg, Where Sis the number of bits from TrCH

multiplexing. The bits output from the DTX insertion block are denoted by W, W, , W, ..., W,, and defined by the
following relations:

W, =5 k=123 ..S
W, =0 k=S+L, S#2,S+3, ... ,\W

where DTX indication bits are denoted by 6. Note that bits wk are three valued and that W = Ngata*

5.2.9 Physical channel segmentation
For the 3.84 Mcps MBSFN IMB option, physical channel segmentation is applicable to SSCCPCH frame type 2 only.

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by W, W, , W, ..., W, , where Wis the number of bitsinput to
the physical channel segmentation block. The number of PhCHsis denoted by P.

The bits after physical channel segmentation are denoted up_l, u 0.2 up_3 yeens Up,u o where p is PhCH number and U, is
the number of bitsin one radio frame of the p" PhCH. The relation between wk and Upk is given below.

Bitson first PhCH after physical channel segmentation:
ul’k=Wk k:1,2,...,U1

Bits on second PhCH after physical channel segmentation:
u2,k :W(k+U1) k= 1,2, ...,Uz

Bits on the P! PhCH after physical channel segmentation:

Up = W(k+U1+...+up,1) k=1,2,..,Up

The number of bits Upin one radio frame of the p PhCH is 3XNaata1 for p=1 and 3xN'gaa1 for p= 2,3,..., P, where
Noataz iS defined in [2] and N'gaa1 IS the data size of the corresponding slot format with zero TFCI bits.

5.2.10 2" Interleaving

Second interleaving is performed in accordance with the general method described in section 4.2.11 of [3]. For S
CCPCH frame type 2, 2" interleaving is performed per physical channel of the CCTrCH.

5.2.11 Physical channel mapping

Physical channel mapping shall be performed in accordance with the general method described in subclause 4.2.12 in
[3], in which the downlink description is only relevant.
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5.2.12 Restrictions on different types of CCTrCHs

Restrictions on the different types of CCTrCHs are described in general termsin [16]. In this subclause those
restrictions are given with layer 1 notation.

5.2.12.1 Broadcast channel (BCH)
The restrictions of subclause 4.2.13.6 of [3] apply.

5.2.12.2 Forward access channel (FACH)

- The maximum value of the number of TrCHs 1 in a CCTrCH and the maximum value of the number of transport
blocks M; on each transport channel are given from the UE capability class.

- Only one Secondary CCPCH frametype 1 is used per CCTrCH.
- The maximum number of Secondary CCPCHSs of frame type 2 used per CCTrCH isdefined in [17].

5.2.13 Multiplexing of different TrCHs into one CCTrCH, and mapping of
one CCTrCH onto physical channels

Multiplexing of different transport channels into one coded composite transport channel shall be performed in
accordance with the general method described in 4.2.14 of [3].

5.3 Transport format detection

For MBSFN IMB operations, the transport format combination is signalled using the TFCI field of an S-CCPCH dlot
and only TFCI based detection shall be used.

5.3.1  Transport format detection based on TFCI

When a TFCI isavailable, then TFCI based detection shall be applicable to all TrCHs within the CCTrCH. The TFCI
informs the receiver about the transport format combination of the CCTrCHs. As soon asthe TFCI is detected, the
transport format combination, and hence the transport formats of the individual transport channels are known.

5.3.2 Coding of Transport-Format-Combination Indicator (TFCI)

The number of TFCI bitsto be encoded per CCTrCH shall always be within the range 1 to 5. These bits shall be
encoded according to the general method of subclause 4.3.1.2.2 to produce 16 encoded bits b0 to b15. This procedure is
valid also for the case where the number of TFCI bitsto be encoded is less than 3.

5.3.3 Mapping of TFCI words

5.3.3.1 Mapping of TFCI bits for Secondary CCPCH

The 16 encoded TFCI bits are directly mapped to the S-CCPCH dlots of the radio frame. Within a ot the bit with lower
index is transmitted before the bit with higher index. The coded bits by, are mapped to the transmitted TFCI bits d,
according to the following formula:

dk = bxmod 16

For SS=CCPCH frametype 1, k=0, 1, 2, ..., 29. For SS=CCPCH frame type 2 using QPSK data modulation, k=0, 1, 2,
..., 47 whilst for S CCPCH frametype 2 using 16-QAM data modulation, k=0, 1, 2, ..., 23.

The set of TFCI bits di shall be modulated as defined in [9] and mapped to slots of the radio frame such that they are
transmitted in ascending order of k.
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26/05/09 | RAN_44 |RP-090530 Clarification of HS-DSCH coding for MIMO dual stream 8.4.0 | 8.5.0
177 | - N
transmission for 1.28Mcps TDD
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15/09/09 | RAN 45 [RP-090893| 184 | - |Clarification of HS-SCCH Order types against HS-SCCH types 8.5.0 [ 8.6.0
01/12/09 | RAN_46 |RP-091166 185 | 1 Correction to the Resource repetition period of SPS operation for 8.6.0 | 8.7.0
1.28Mcps TDD
01/12/09 | RAN_46 |RP-091176( 192 | 1 |Madification to HS-SCCH for TS0 for 1.28Mcps TDD 8.7.0 [ 9.0.0
16/03/10 | RAN_47 |RP-100202 105 | - Correction to the resource repetition period index for 1.28Mcps 9.0.0 | 9.1.0
TDD
16/03/10 | RAN_47 |RP-100202 201 Corrections to the Physical channel mapping for HS-DSCH for 9.0.0 | 9.1.0
" [1.28Mcps TDD
01/06/10 | RAN_48 |RP-100585 205 | - Corrections to the Physical channel mapping of 64QAM for HS- 9.1.0 | 9.2.0
DSCH for 1.28Mcps TDD
07/12/10 | RAN_50 |RP-101319( 208 | - |Introduction of MU-MIMO for 1.28Mcps TDD 9.2.0 [10.0.0
15/03/11 | RAN_51 |RP-110253| 209 | 1 [Correction to TS 25.222 for MC HSUPA for 1.28Mcps TDD 10.0.0]10.1.0
05/12/11 | RAN_54 |RP-111665 Physical channel mapping for HS-DSCH for secondary carrier TSO | 10.1.0|10.2.0
i for LCR TDD
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