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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 thistext, constitute provisions of the present

document.

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

non-specific.

o For aspecific reference, subsequent revisions do not apply.

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

[1]
[2]

3GPP TS 25.202:
3GPP TS 25.211:

"UE capabilities’.

"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)".
[11] 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’
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
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.
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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 -<o, i.e. integer such that x-1 < /x/ <x
/x/ absolute value of x

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

i TrCH number

] TFC number

k Bit number

I TF number

m Transport block humber

n Radio frame number

p PhCH number

r Code block number

| Number of TrCHsin a CCTrCH.

C Number of code blocksinone TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

M; Number of transport blocksin one TTI of TrCH i.
Nrcer 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

y, Y
z,Z

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
CEN Connection Frame Number

CQl 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
ECSN E-AGCH Cyclic Sequence Number
E-DCH Enhanced Dedicated Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
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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 Frequency 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
JD Joint Detection
L1 Layer1
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
MS Mobile Station
MT Mobile Terminated
NRT Non-Real Time
OVSF Orthogonal Variable Spreading Factor
PC Power Control
PCCC Parallel Concatenated Convolutional Code
PICH Paging Indicator Channel
PCH Paging Channel
PhCH Physical Channel
Pl 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 Convolutional 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
TFCI Transport Format Combination Indicator
TFRI Transport Format Resouce I ndicator
TPC Transmit Power Control
TrBk Transport Block
TrCH Transport Channel
TTI Transmission Time Interval
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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
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.

In the UTRA-TDD mode, the total number of basic physical channels (a certain time slot one spreading code on a
certain carrier frequency) per frameis given by the maximum number of time slots and the maximum number of
CDMA codes per time dlot.

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 is transport-channel specific from the set {5 ms™?, 10 ms, 20 ms, 40 ms, 80 ms} .

Note: “» 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);

TrBk 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);

- 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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Figure 1A: Transport channel multiplexing structure for uplink and downlink of 1.28Mcps 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 alternative way of multiplexing servicesisto use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having several 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 O 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:

Joreas(D) = D+ D® + D+ D°+ D +1
Ocres(D) = D*+D¥+D°+1
Ocre2(D) =D¥+ DM+ D+ D?+ D +1

Oeres(D) =D°+ D7+ D*+ D*+ D +1

Denote the bits in atransport block delivered to layer 1 by @, @iz, Qg - - Qs » @0 the parity bits by

Bimts Pim2s Pimgs- -1 Py, - A isthe size of atransport block of TrCH i, misthe transport block number, and L; is the
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"® +4,,DV* 4+ + A D* + pyyD® + P D% + ... 4+ PiosD’ + Py
yields aremainder equal to O when divided by gcreos(D), polynomial:

a DA +a DA™+ + By D + PuD” + PoDY + ...+ PsD + B
yields aremainder equal to O when divided by gcreis(D), polynomial:

a D" +2,,D" + .+, D + Py D™ + P, D+ 4 P D+ P
yields aremainder equal to O when divided by gcrei2(D) and the polynomial:

8D +8,,D "+, +8,, D+ p D’ + PD° ..+ Py D+ P

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 1,05, 03, -, Bg , Where Bi = A + L;. The relation between am

and by is:
B =& k=1,2,3, ..., A

lqu = pim(Li+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 bitsinaTTI 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 B0, 83 - Bg Wherei isthe TrCH
number, misthe 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, X3, .., X, , Wherei
isthe TrCH number and X;=M;B;. They are defined by the following relations:

Xik=bu k=12..8B
Xk =0 4 gy kK=Bi+1B+2..,2B

Xk =0 3k 28) k=2Bi+ 1,2Bi+ 2, ..., 3B,

Xk = Q,M,,(k—(M,—l)B,) k=(Mi—-1)Bi+ 1 (Mi-1)B+ 2, .., M

4.2.2.2 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 C;. 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. Thefiller bits are transmitted and they are
aways 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 isthe code block number, and K; is the number of bits per code block.

Number of code blocks:
[X,/2] when Z # unlimited
C =40 when Z = unlimited and X, =0
1 when Z = unlimited and X; # 0

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

if X <40 and Turbo coding is used, then

K; = 40
else

Ki=/X1C/
end if
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Number of filler bits: Y; = CGK; — X;

fork=1to, -- Insertion of filler bhits
Oy =0
end for

for k= Y+1toK;

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

fork=1toK;

Ok = X (ke (r-21K; -¥,)
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 O, ,0;,,0;3,...,0,, , Whereiisthe
TrCH number, r isthe code block number, and K; isthe number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Y1, Yir2, Yirss---» Yiry » Where'; isthe number of

encoded bits. The relation between Ojrk 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:

- convolutional coding;

- turbo coding;

- no coding.

Usage of coding scheme and coding rate for the different types of TrCH isshownintables 1 and 1A. Thevauesof 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: Y; =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 timedl ot 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.

4.2.3.1 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 "al 0" when starting to encode the input bits.
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" +{o}-ololoi—~bFbbl

Yoy X Output 0
i % % U » Gp = 561 (octal)
S U S | B4 XY ouputt
T W i W Y T " G, = 753 (octal)
(a) Rate 1/2 convolutional coder
Input Y =1
—ofroi{bh{p—~{of{f—~Dh{D]
LA oy xl x| owswo
> >0 > > > > > G, = 557 (octal)
X oy Y| ouputt
T T i TV " G, = 663 (octal)
S - & 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 isa 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:

6= [l—gl(D) ,
90(D)

where
go(D) =1+ D*+D?,
0. (D)=1+D+D%

Theinitia 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(2), Y'(2), etc:
Xl! Zl! Zl! XZ! 22! 221 ey XK! ZK! Z‘K!

where xy, X, ..., Xk are the bits input to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z, 2, ..., zZc and Z4, Z,, ..., Zx 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';, X5, ..., Xk, and these bits are to be input to the
second 8-state constituent encoder.
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—
Xk
Input — [ D [ D [ D

Input Output

Turbo code
internal interleaver
Output Zk

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

4.2.3.2.2 Trellis termination for Turbo coder

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

Thefirst three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 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:

Xi+1s Zk+1s Xk+21 Zk+2s Xica3y Zcads Xke1s Zke1s X'ka2y ZK2s Xk+31 ZK+3-

42323 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to arectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output from the rectangular matrix with pruning. The bitsinput to the
Turbo code internal interleaver are denoted by X, X, , X5,..., X , where K is the integer number of the bits and takes
onevaueof 40 £ K < 5114. The relation between the bits input to the Turbo code internal interleaver and the bits
input to the channel coding is defined by X, =0, and K = K;.

Thefollowing subclause specific symbols are 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

% Primitive root

(s(j)) . Base sequence for intra-row permutation
o] Minimum prime integers

ri Permuted prime integers
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<T (i )>ie o, R} Inter-row permutation pattern

<Ui ( )> lodca) Intra-row permutation pattern of i-th row

[ 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,,X;,..., X, input to the Turbo code internal interleaver iswritten 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=4 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-2
C=:<p if Rx(p—-)<K<Rxp.
p+1 if Rxp<K

end if

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

(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 0:

Y1 Y2 Y3 -~ Ye
Yc+y Yc+2) Yc+3) -+ Yoo
Y(rpcwy Y(ruc+2) Y(RrRpc+3) - Yrec

wherey, = xfork=1, 2, ..., Kand if RXC>K, the dummy bits are padded such that y, =Oorl 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.

4.2.3.2.3.2 Intra-row and inter-row permutations

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

(1) Select aprimitiveroot v fromtable 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:

jefo1 - p-2}
s(j)=(xs(j-1))modp, j=1,2,... (p-2),and 5(0) = 1.

(3) Assign qo = 1 to be the first prime integer in the sequence (qi > and determine the prime integer g; in

ie{0,1,--R-1}’
the sequence (g >ie{0 1...rg) [0 bealeast prime integer such that g.c.d(g, p- 1) = 1, ¢ > 6, and ¢ > g for
eachi=1,2, ..., R—1 Hereg.c.d. isgreatest common divisor.

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

i€{0,1, - R-1} i€{0,1,-,R-1}

rro=0, 1=0,1,....,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), ..., TR -1)>
(40<K<159) 5 <4,3,2,1,0>
(160 < K <200) or (481 <K <530) 10 <9,8,7,6,5,4,3,2,1,0>
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(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) intrarow permutation as:
if (C=p) then
Ui(j)=s((ixr)mod(p-1)), j=0,1,...,(p-2),and Ui(p-1) =0,
where U;(j) isthe origina bit position of j-th permuted bit of i-th row.
end if
if (C=p+1)then
U;i(j)=s((jxr)mod(p-1)), j=0,1,...,(p-2). U(p-1)=0,and Ui(p) =p,
where U;(j) isthe origina bit position of j-th permuted bit of i-th row, and
if (K=RXC) then
Exhange Ur.1(p) with Ug.4(0).
end if
end if
if (C=p-1)then
Ui(j)=s((jxr)mod(p-1))-1, j=0,1,....(p-2),
where U;(j) isthe origina 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 f01,R1}"

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

42.3.2.33 Bits-output from rectangular matrix with pruning

After intra-row and inter-row permutations, the bits of the permuted rectangular matrix are denoted by vy'y:

Yi Y@wry Yeray - Ycyra
Yo Vw2 Yero) --Ycore2
YR Yor Yar - Yo

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'cgrin 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' that correspondsto bits yx with k > K are removed from
the output. The bits output from Turbo code internal interleaver are denoted by X4, X, ..., Xk, Where X'; corresponds to
the bit y', with smallest index k after pruning, X', to the bit y', with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver is K and the total number of pruned bitsis:

RXC-K.
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4.2.3.3 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;5,Cs.. .., G, , wherei isthe TrCH number and E; =
GCiY.. The output bits are defined by the following relations:

Ck =Y k=12,..Y
Cik = Yiany) K=Yit1LYi+2..,2Y

Ck =VYic.k-nyy K=G-DYi+1(C-1Yi+2 .., GY

If no code blocks are input to the channel coding (C; = 0), no bits shall be output from the channel coding, i.e. E; = 0.

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 G ;, G, G5, ..., G, , wherei is TrCH number

and E; the number of bits. The output bit sequence is denoted by t;;, t;,, t;5, ..., ti; , where T; is the number of bits. The
output bit sequence is derived as follows:

tik= Cik’fOI' k=1...F and
tx={0,1} fork=E +1... T, if E <T;
where

Ti:Fi*Ni 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 x. , Wherei isTrCH number and X; the number of bits. Here X; 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;/Cl.
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; gq.cq) incolumnC1 -1 of row R1-1:
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X1 X2 X3 e X
X (c1) X (c1+2) X (c1+3) - X e
X (Repxcir) K (Ri-xc2)  Ki(R-DxC13) -+ K (RIxCl)
4) Perform the inter-column permutation for the matrix based on the pattern <P1c1( j )> efos...cr1) shown in table

4, where P1¢,(j) isthe original column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by Y k:

Yii Yiwrey Yiewrwsy - Yigcroxri
Yie Yirur Yiewrwz - Yicroxrio)
Yirt Yizry VYiery - Yiccwxry

5) Read the output bit sequence Y, 1, Y 51 Yi 3.+ -1 Vi (cixryy Of the block interleaver column by column from the

inter-column permuted R1 X C1 matrix. Bit Y; ; correspondsto row 0 of column 0 and bit Y; zy.cy
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
<P1ci(0), P1lci(2), ..., P1ci(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>

T can be used for PRACH for 1.28 Mcps TDD

4251 Relation between input and output of 1% interleaving

The bitsinput to the 1 interleaving are denoted by t; ;,t; 5,1, 5,...,t; 1 , wherei isthe TrCH number and T; the number
of hits. Hence, X x = tixand X; = T;.

The bits output from the 1% interleaving are denoted by d, ,,d, ,,d, ,,..., di,T, ,and di = Vi

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;.

The input bit sequence is denoted by X1, X5, X3, ..., Xy, Wherei isthe TrCH number and X; is the number bits. The F;

output bit sequences per TTI aredenoted by Y; 1, Yi 21 Yings--1 Yiny Wheren;istheradio frame number in current
TTI andY; isthe number of bits per radio frame for TrCH i. The output sequences are defined as follows:

yi,n,k = Xi,((r\—l)-Y,)+k ,n=1...F, k= 1.,
where
Y, = (X / F;) isthe number of bits per segment.

The n; —th segment is mapped to the n; —th radio frame of the transmission time interval.
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Theinput 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, Xx = dixand X, = T..

The output bit sequence corresponding to radio frame n; isdenoted by €,,€,,€5....,§y, , wherei isthe TrCH number

and N is the number of bits. Hence, § , = Y; ., andN; = ;.

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 cal culated.

The number of bitson a TrCH can vary between different transmission time intervals. When the number of bits between
different transmission time intervals is 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.

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; P 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.

Nuawj :  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.

Proax maximum number of physical channels alocated for a CCTrCH.

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

| : Number of TrCHsin a CCTrCH.

Z: Intermediate calculation variable.

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

n: Radio frame number in the transmission timeinterval 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).

P1g(n) :  The column permutation function of the 1% interleaver, P1(x) is the 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).

9n]: The shift of the puncturing or repetition pattern for radio frame n when n = P1. (ni ) :

TF(j) :  Transport format of TrCH i for the transport format combination j.

TFS(i): The set of transport format indexes| for TrCH i.
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€ni Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€plus © Increment of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.3.
€minus - 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, F;=1andn; =0.

42.7.1 Determination of rate matching parameters

The following relations, defined for al TFC j, are used when cal culating the rate matching pattern:

Z,, =0

[ZRM*N, <N

Z.. = foralli=1..1(1)

Y RM %N,

m=1

AN, =2, =2, —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 Ny, depend on the number of physical
channels P, , alocated 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 Sp.y, is transmitted by means of the higher layers.
Denote the number of data bits in each physical channel by U, s, , where p indicates the sequence number 1< p<Py
and Sp 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
Fomin @nd k is replaced by the channelization code index at Q= Syin. Then, for Nyqa one of the following valuesin
ascending order can be chosen:

plelmin’Ulelmin +U2782min ’Ulelmin +U2782min +'"+Upma><ﬂ(s:’max)min}

Optionally, if indicated by higher layers for the UL the UE shall vary the spreading factor autonomously, so that Ngaa 1S
one of the following valuesin ascending order:

pllﬁ’""Ulelmin ’Ulelmin +U2116’“.’U1'SI'min +U2782min ,...,Uls]_min +U2182min +...+U Pmawlﬁ’.“’Ulelmin +U2182min +...+U Pmax*(s:’max)min}
Naaia, j fOr the transport format combination j is determined by executing the following algorithm:
I
SET1 = { Ngxa such that (erJﬂ{RM y})x Ngaa — PLX Z RM XN, | isnon negative}
B x=1

Ndata,j =min SET1
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The number of bitsto 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 Nz j,
shall be denoted by P.

If AN;; = O 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 cal culated with the algorithm described in subclause 4.2.7.3. For this algorithm
the parameters e, €yus, Eminus, 8N 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
a=2
AN; = AN
Xi =N
R = AN;; mod N;; -- note: in this context AN;; mod N;j isintherange of 0to N;;-1 i.e. -1 mod 10 = 9.
if R=0and 2xR < N;;
thenq=[N;;/ R
else
q=IN;/(R-N;)]
endif
NOTE 1: gisasigned quantity.
If giseven
thenq' = q+ ged(lql, Fj) / F; -- where ged (I |, F;) 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 |Lxxqll mod F] = (ILx*q| div F)
end for
&n = (ax §[PLg(m)] x |AN; | + 1) mod (ax N;j)
€olus = AX X
Eminus = X [ANj]
puncturing for AN; <0, repetition otherwise.
4.2.7.1.2 Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHSs, i.e. AN;; >0, the parameters in subclause 4.2.7.1.1 are used.

If puncturing is to 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).

ETSI



3GPP TS 25.222 version 7.7.0 Release 7 28 ETSI TS 125 222 V7.7.0 (2008-07)

a=2when b=2

a=1when b=3

N = [AN, /2], b=2
i‘{(ANi,j/ﬂ, b=3

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=LN;; 73],
q=LX/aNj| |
if(q<2)

forr=0to F-1

S[(3xr+b-1) mod F] =r mod 2;

end for
else

if giseven

thenq = q-gcd(q, F)/ F; -- where gcd (g, F;) means greatest common divisor of g and F;

NOTE: ( isnhot aninteger, but amultiple of 1/8.

dse g=q
endif
forx=0to F; -1

r=[xxq | mod F;;
S(3xr+b-1) mod F;] =[xxq' | div F;;
endfor
endif

For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.3, where:

X; is as above,
eni = (axYPL F; (n)]x-|AN;] + X;) mod (axX;), if e, = 0 then g, = axX;
€olus = XX

€hinus = a><IANI|

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.
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- FromO0to 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
seguence 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 bitsthat are for trellis termination.
The second sequence contains:;

- All of thefirst parity bitsthat 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 bitsthat 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.

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 ylik» i
Radio frame| 1 |Bit separation Bit i TrCH
segmentation|€ ! Xoik Rate matching Vaik_ | collection [fix 1 |Multiplexing

i algorithm !

i Xaik ; Y3ik |

! = Ratematching i !

i agorithm !

.......... >

Figure 4: Puncturing of turbo encoded TrCHs
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Rate matching
Radio frame | 1 [Bit separation Bit i TrCH
segmentation|ey ! X;Lik> . Vi | collection [fik 1 | 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 o, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o [47] [47]
5, 10, 40 0 1 2
20, 80 0 2 1

The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by ﬁni .

Table 6: Radio frame dependent offset needed for bit separation

TTI (ms) il B B Bs B Bs Bs 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,...,€ y , wherei isthe TrCH number and N; isthe
number of bitsinput to the rate matching block. Note that the transport format combination number j for simplicity has
been left out in the bit numbering, i.e. Ni=N;. The bits after separation are denoted by X, 1, X, 1 X5 35+ » Xp x, - FO

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 al other cases b is defined to be 1. X; is the number of bitsin each separated bit

sequence. The relation between € i and Xy, k iS given below.

For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-141+(y+ 4, ) mod3 k=123, ..., % X =LN 73]
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XN 3k = € gin 13k k=1,...,N;mod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = € ak-1sas(psp,)mods  K=12,3, ., % X =[Ni/3]
Xk = Q,s(k—1)+1+(a3+ﬂni ymod3 k=1,23 ..., % X =LN; /3]

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

Xl,i,kZQ,k k:1,2,3,...,Xi Xi:Ni

42722 Bit collection

The bits X, 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 Yy, 1, Yy 21 Yoizr-- -1 Yoiy -

Bit collection isthe inverse function of the separation. The bits after collection are denoted by
Zoi1rZoionZojzr o Doy - After bit collection, the bitsindicated as punctured are removed and the bits are then

denoted by f,,, f; ,, i 5,..., fiy, , wherei isthe TrCH number and V; = N;;+AN;;. The relations between Yp,i k, Zo,i k,
and f; , are given below.

For turbo encoded TrCHs with puncturing (Yi=X;):
Z s0ctyiti(egepyymoas = Yok K=1L2,3..M
Z 5 n3lek = YuiN /3 kk k=1, ...,N;mod3 Note: When (N; mod 3) = 0 this row is not needed.
Z 3k-1)1e(ay by ymod3 = Yaik  K=L2,3,.0Y

Z ak-1)+14(ayt iy ymod3 = Yaik - K=L2,3,...Y

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

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

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

Z = Yiik k=123, ..., Y

When repetition is used, fi k=7 x and Y;=V..

When puncturing is used, Y;=X; and bits Z \ with value &, where 6{0, 1}, are removed from the bit sequence. Bit fi,l

corresponds to the bit Z , with smallest index k after puncturing, bit ; 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 subclauses 4.2.7.1.1 and 4.2.7.1.2.

NOTE: The transport 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
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e= ey -- initial error between current and desired puncturing ratio
m=1 -- index of current bit
dowhilem<=X;
€= €e—Eninus -- update error
if e<=0then -- check if bit number m should be punctured
set bit X, to o where 62{0, 1}
e=e+ ey -- update error
end if
m=m+1 -- next bit
end do
else
e= €y -- initial error between current and desired puncturing ratio
m=1 -- index of current bit

dowhilem<=X;

€= e—Erins -- update error
dowhilee<=0 -- check if bit number m should be repeated
repeat bit x m

e=e+ ey --updateerror
end do
m=m+1 -- next bit
end do
end if

A repeated bit is placed directly after the original one.

4.2.8 TrCH multiplexing

ETSI TS 125 222 V7.7.0 (2008-07)

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 V;

is the number of bitsin the radio frame of TrCH i. The number of TrCHs is denoted by I. The bits output from TrCH

multiplexing are denoted by hy,h,,hs,...,hs, 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,...,V1
hk = f2,(k—V1) k= V1+1, V1+2, veny V1+V2

N = T3 -4 4v,) K= (VeHVo)+1, (Vi Vo) +2, o, (Vi Vo)+ Vs
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hk = f| (K=(Vy Vo +.. 4V, ) k= (V1+V2+ . .+V|_1)+ 1, (V1+V2+ . .+V|_1)+ 2, ey (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,, hs, ..., 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;,...,Ss

Bit scrambling is defined by the following relation:

and P, results from the following operation:

16

P = (Z 9 - P j mod2; p, =0;k<1; p,=1; g={0000000000101101}
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;,..., Sy, 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 U, ;,U; ,,U, 5,..., Upu, where p is PhCH number and U, is

the in genera variable number of bits in the respective radio frame for each PhCH. The relation between S¢ and Up k is
given below.

Bitson first PhCH after physical channel segmentation:
U, =S k=12,...,U;

Bits on second PhCH after physical channel segmentation:
Uz = Seuy k=12,..,U,

Bits on the P" PhCH after physical channel segmentation:

Upk = Skiupr.aupy)  K=L 2,0, Up

4.2.11 2nd interleaving

The 2™ interleaving 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 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.
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42111 Frame related 2nd interleaving

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

S=U=>U_.
P
The relation between X and the bits Up k in the respective physical channelsis given below:

X, = Uy, k=1,2,..,U,

X(k+ul):u2,k k=12,...,U,

X(k+U1+...+UP,1) :uP,k 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 fromleft 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 O of row 0:

Y1 Y> Y3 o Yoo
Yicon) Yico+2) Yico+3) < Yo
Yiroxcory  Yro-xcor2)  Yire-ixc2ez) -+ Yirac2)

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

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 )> efos...co-1} that is shown in

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

Vi Yreny Yowreny Y (coaxren
Yo Yirey Ywrez Y (craxres2)
Yee Yory Yery - Yicawr

(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 correspondsto bits Yy, with k> U are removed

from the output. The bits at the output of the block interleaver are denoted by Z7,, Z,,...,Z, , wherezy
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corresponds to the bit ', with smallest index k after pruning, Zo to the bit ', with second smallest index k
after pruning, and so on.

Thebits Z,,Z,,...,Z7, shall be segmented asfollows:

Uy = Z k=1,2,...,U,
Uz’k = Z(k+U1) k: 11 21 l U2
Up = Zau s +Up ) k=1,2,...,Up

The bits after frame related 2™ interleaving are denoted by Vs Vi2reen Vi, » Wheret refersto 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), and t =1,..., T . The physical layer shall assign the time dlot
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 as detailed in 4.2.12.1 is given by:

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

Defining therelation Uy k= Upk and denoting Utr as the number of bitsfor physical channel r intime slot t, the
relation between Vi x and Uy k 1S given below:

Vik = Uik k=1,2,..,Uy
Vi kayy) = Y 2 k=1,2,.., Uy
Vt,(k+Utl+...+Ut(Rfl)) :ut,R,k k=1,2, ..., Uth
42112 Timeslot related 2" interleaving

In case of timeslot related 2™ interleaving, the bitsinput to the block interleaver are denoted by X110 % 21 X 3001 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 slots in the CCTrCH in the respective radio frame. In
timeslot t, R, refers to the number of physical channels within the respective timeslotand 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
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Defining the relation Uty k = Upk and denoting U, as the number of bits for physical channel r intime slot t, the

relation between X; k and Ut r i iS given below:

X = U1k k=1,2,..,Uy
X (kiUp) = Yt 2 k=1,2,..., Uy
)([,(k+U,1+...+U[(R,1)) :ut,R,k k_ 11 2 3 reey Uth

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 fromeft 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; ,X; 3s..., X, intothe R2 X C2 matrix row by row starting with bit Y, ,
in column O of row O:

Yia Yi2 Yis v Y
Yi.(co41) Yi(c2+2) Yi(co+3) o Yo
Yirenxczry  Yire-nxcze2)  Yi(roaxczes) -+ Yi(raxc2)

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

k=U;+ 1, U+ 2, ..., R2 x 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( ] )> jefod...co} that is shown in
table 7, where P2(j) isthe origina column position of the j-th permuted column. After permutation of the

columns, the bits are denoted by Y', , .

Yo Yireny Yiewsy oo Yiczawe
Yie Yirez Yiewrez o Yiczixreo)
Yire Yiery Yiery - Yicxry

(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 correspondsto bits Y, , with k> U, are removed
from the output. The bits after time slot 2™ interleaving are denoted by ViarVizse i Vey, » Where Vi g

correspondsto the bit ', with smallest index k after pruning, Wt 2 to the bit y', , with second smallest index k
after pruning, and so on.
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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 timesl ot 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.

Theinput bit sequence is denoted by %00 %21 K30 X% \ynere i isthe timeslot number and X; is the number of bits
transmitted in timeslot i in aradio frame. The two output bit sequences per radio frame are denoted by Vi n1, Yin2, Yin3,
.. Yinvi 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 bitsintimeslot i per sub-frame,

X is the K™ bit of the nput bit sequence and

Yink isthe k™ bit of the output bit sequence corresponding to the n" sub-frame

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 Wp o0y Wy S where p isthe PhCH number corresponding to the sequence number 1<'p<P of this physical

channel as detailed below, U, is the number of bitsin one radio frame for the respective PhCH, and P<. Py, 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 channels they shall first be ordered in ascending order of the spreading factor (Q) and subsequently by
channdlisation code index (k), as shown in [9].

The mapping of the bits V, 1, V, ,,...,V;, isperformed like block interleaving, writing the bits into columns, but a
PhCH with an odd number isfilled in forward order, whereas 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 frame. Therefore, the bits V; 1, V, ,,...,V;, are assigned to the bits of the physical channels

Werru, ' We210, 0 Wep 1, 1N each timeslot.

ETSI



3GPP TS 25.222 version 7.7.0 Release 7

38 ETSI TS 125 222 V7.7.0 (2008-07)

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 bs, the following rule is applied:

if

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

else

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

end if

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

42.12.1.1 Mapping scheme

Notation used in this subclause:

Py number of physical channelsfor timedlot t, P, = 1..2 for uplink ; P, = 1...16 for downlink for 1.28Mcps TDD and
3.84McpsTDD, P, = 1...32 for 7.68Mcps TDD

Ui, capacity in bitsfor the physical channel p intimesiot t

Uy: total number of bitsto 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 then bs, = SF2/SF1; bs, =1

fb,:  number of already written bits for each code

pos. intermediate calculation variable

for p=1 to P,
fb,=0
end for
p=1
for k=1 to U,
do while (fb, == Uy,
p=(pmodP) +1;
end do
if (o mod 2) ==
pos= Uy, - fb,
else
pos=fb,+ 1
endif
W ppos = Vik

fb, = fb,+ 1

-- reset number of already written bits for every physical channel

-- start with PhCH #1

-- physical channel filled up already ?

-- reverse order

-- forward order

-- assignment

-- Increment number of already written bits
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if (flb, mod bs;) ==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 dots in sub-frames.

W, W W
The bits after physical channel mapping are denoted by ~ P’ "P2*--+* ""PUs where p isthe PACH 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, Yinz Yina, ... 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 bitSYin1, Yin2 Yins, ... Yinut @€ assigned to the bits of the physical channels
W, W, yerry Wi . .
111Uy M2, ®1-Ya i each timesiot.

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 bsk the following rule is applied:

if

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

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

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

421221 Mapping scheme
Notation used in this subclause:
P «: number of physical channelsfor timedott, P, = 1..2 for uplink ; P, = 1...16 for downlink
Uyp:  capacity in bitsfor the physical channel p intimesiot 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 al bs, =1
foruplink  if SF1>=SF2 thenbs; =1 ; bs, = SF1/SF2;
if SF2 > SF1 then bs; = SF2/SF1; bs, =1
fb,:  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
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fb,=0

end for

p=1 -- start with PhCH #1

for k=1 to U..

do while (fbp == Uyy) -- physical channel filled up already ?

p=(pmodPy +1;

end do

if (pmod 2) ==

pos = Uy - fb, -- reverse order

else

pos=fb, +1 -- forward order

end if

Wip,pos =Ytnk -- assignment

fby=fb, + 1 -- Increment number of already written bits

If (fbp mod bs;) == -- Conditional change to the next physical channel

p=(pmodPt) +1;
end if

end for

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

Different transport channels can be encoded and multiplexed together into one Coded Composite Transport Channel
(CCTrCH). The following 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 Frs = 0,

where F,, 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

CFN; mod F; = 0.

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

7) Each CCTrCH carrying a RACH 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 acommon 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

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

2) several CCTrCH of common type.

4.2.13.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed, also simultaneously:
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
aTFCI 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 asthe 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.
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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 bits is possible as explained in subclause 4.3.1.2.

43.1.1 Coding of long TFCI lengths

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

; (32,10) sub-code of
TFCIQObits) ) “ihe second order | —— g 1FCI codeword
BB Reed-Muller code b---03

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 bits to zero.
TFCI isencoded 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.

Table 8: Basis sequences for (32,10) TFCI code

| Mi,o Mi1 Mi,2 Mis Mi4 Mis Mie Mi,z Mizs 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
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The TFCI bitsay, &, &, 83,4, 8,8, & , 3 , & (Where ayisLSB and &y 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= (axM,,)mod2

wherei =0,...,31. NTeCt codeword = 32.
4312 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 (Ntec cogeword =4) for asingle TFCI bit and 8-bit transmission (Ntrc; codeword =8) for 2
TFCI bits. The TFCI bit(s) a (or & and & where g 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 Ntrc) codewors=4, the TFCI codeword { by, by, by, bs} isequal to the sequence { ay, &, a, &} -
In the case of Ntrc) codewors=8, the TFCI codeword { by, by, ... , b;} isequal to the sequence{ay, as, &, a1, &, a1, &, au}.

43122 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin therange 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) (16,5) bi-orthogonal TFCI codeword
—» —»
.8 code bo...y5

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 bitsto 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 Mi o Mis 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
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The TFCI bitsay, & , &, as, a4 (Where ay is LSB and a, 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 code word bits b are given by:

b=>(axM,)mod2

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

4.3.1.3 Mapping of TFCI code word
The mapping of the TFCI code word to the TFCI bit positions in atimes ot shall be as follows.

Denote the number of bitsinthe TFCI code word by Ntrci codewords denote the TFCI code word bits by b, where k=0...
NTFCI code word -1.

bo e bN/Z-l bN/z e 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 be identical. If TFCI is transmitted on multiple timeslots in a frame each timeslot shall have
the same TFCI code word.

4.3.2 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, g =0, ..., Np-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 L, of the paging indicator is Lp=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 10.

Table 10: Mapping of the paging indicator

Pq Bits {€aLpitq+1, €2Lpi*g+2, ... ,€2Lpi*a+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 sequencee={e, &, ..., &pi} iSextended by SNy bits that are set to zero,
resulting inasequenceh ={hy, h,, ..., hg}:

h.=e, k=1.. Ny
h, =0, K=Npz+1L.., S

The bitshy, k=1, ..., Son the PICH 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 shown in [7].
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4.3.3 Coding and Bit Scrambling of the MBMS Notification Indicator

The MBMS notification indicator Ng, =0, ..., Ny-1, Ng € {0, 1}, isan identifier to instruct UEs whether thereisan
MBMS notification indication for the groups of MBMS services that are associated to the NI, calculated by higher
layers, and the associated MBMS notification indicator Ng. The length Ly, of the MBMS notification indicator is Ly=2,
Lyni=4 or Ly=8 symbols. Nyig = 2*N,* Ly, bits are used for the MBM S notification indicator transmission in one MICH.
The mapping of the MBM S notification indicatorsto the bitseg, i = 1, ..., Nyg isshown in table 10A.

Table 10A: Mapping of the MBMS notification indicator

Ng Bits {€aLni*q+1, €2Lni*g+2, ... ,€2Lni*(q+1) }
0 {0,0, .. 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 sequencee = { e, &, ..., &nia} IS extended by SNy bitsthat are set to zero,
resulting in asequenceh ={hy, h,, ..., hg}:

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

The bits s, k=1, ..., Soutput 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 Nyec cogeword, @nd denote the TFCI code word bits by by, where k =
O, 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:

b, Prya-1 Prya byyoo1 Pz Pania-1Pana IV
N 1 1 L
1st part of 2nd part of 3rd part of 4th part of

TFCl code word  [TFCI code word| |[TFCI code word|  [TFCI code word

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

Ak = b,

Qa1 = Dok

g2 = 1,

gz =1,
Formula b, mapping onto the inner-corners of the 16QAM constellation

ok = b,

Aar1 = Dawe1

dar2 =0,

Au+3=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 6"
and the 8" part of TFCI code word will use the Mapping Formulab. Asthe TTI of S-CCPCH is 40ms or 80ms, the
TFCI bitswill 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 Formulab, and the 2™, the 4™, the 6 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/S*l b?N/S bel
J N N N
1st part of .« o o 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 = NTFCI 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 Ntec) cogewora =4 1S shown in figure 10:
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b0 ,bl b2 ,b3

| |
v v

1% Partof | |pmPatof | |grd Partof | |4t Partof
TFCI 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 NTFCI code WOI’d.:4

The location of the 1st to 4th 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, then successive TFCI code wordsin
the frames within the TTI shall beidentical. If a TFCI is transmitted on multiple timeslotsin a frame each timeslot shall
have the same TFCI code word.

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 less than 6 bits is 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% bits). The coding procedure is shown in Figure 11.

TF_CI (64,10) sub-code ) TECI code word
(10 bits) ———»| of second order » Puncturing —> b b
g9 ..., A0 Reed Muller code| Q ..., F4a7

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
basi s sequences. The basis sequences are shown in Table 11.
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48

3GPP TS 25.222 version 7.7.0 Release 7

Table 11: Basis sequences for (48,10) TFCI code

Mi,o

Mg

M7

Mie

Mis

M4

Mizs

Mi,

Mi1

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, &, &, 8, a4, 35, 8, & , 8 , &, Where & isthe LSB and & 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:
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b= (axM,,)mod2

where i=0...47. Nteqi 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 (Nte¢) codeword = 6) for asingle TFCI bit and 12-bit transmission (Ntrc) codeword
= 12) for 2 TFCI bits. The TFCI bit(s) a, (or ay and a, 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 Ntrc) codewors=6, the TFCI codeword { by, by, by, bs, by, bs} isequal to the sequence { &, &, a9, &, 29, &} -

In the case of Ntrc) codewors=12, the TFCI codeword {bg, by, ... , by} isequal to the sequence { &y, ai, &, a1, &, a1, &, a,
&)1 alv &)1 al} .

44222 Coding short TFCls using bi-orthogonal codes

If the number of TFCI bitsisin the range of 3to 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
isshown in Figure 12.

TFCI .
. (32,5) First order . TFCI code word
(5 bits) Reed-Muller code Puncturing ’ b bos

84"_’ Qg q ...,

A 4

Figure 12: Channel coding of short TFCI bits for 8PSK
If the TFCI consists of less than 5 hits, it is padded with zerosto 5 bits, by setting the most significant bitsto 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.
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Table 12: Basis sequences for (24,5) TFCI code

=z
=z
=z
=z
=z

i0 i1 i2 i3 i4

OO N[O IWIN|FP|IO| —

Flolk|lolk|lolr|o|k|o|r|o||olk|olk|olk|lo|r|o|-|o
Rl |lololk|r|lo|lo|k|k|o|lo| |+ |o|lolk|k|lolo|k|k|o|lo
Rl |k|lo|lo|lo|lo|k|k|k|+|ololo|lolk |k |k |o|lo|o|o
I = e R R I
I e R R R R E === = =]=]

Let'sdefinethe TFCI bitsasay, a; , &, &, &, Where g isthe LSB and g, 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(aan i’n)mod2

Where |:O o 23 NTFC| code word :24

4.4.2.3 Mapping of TFCI code word

Denote the number of bitsin the TFCI code word by Nyrc cogeword, @1d 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 hit
positionsin atime dot shall be as follows.

b b b b b b b

0 N/4-1 “N/ 4 N/2-1 °N/2 3N/4-1 -3N/ 4 N-1
N AN AN N N
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 13: Mapping of TFCI code word bits to timeslot in 1.28 Mcps TDD option,
where N = Ntec) 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 datafield 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, b1, b2 bs, ba, bs
J N
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 Nyg¢| code word = 6

Thelocation of the 1st to 4th parts of the TFCI code word in the timeslot isdefined in [7].

4.4.3 Coding and Bit Scrambling of the Paging Indicator

The paging indicator Py, =0, ..., Np-1, Py € {0, 1} isanidentifier to instruct the UE whether thereis 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 L, of the paging indicator is Lp=2, Lp=4 or Lp=8 symbols. Npjg = 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 {€a1,1q+1, €2Lppq+2s v 1€2Lp1(a+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 sequencee={e, &, ..., &xpr} iSextended by S-Npg bits that are set to zero,
resulting in asequence h = {hy, hy, ..., hg}:

h =&, k=1 ...,Nps
h =0, k=Nps+1,...,.S

The bitsh,, k=1, ..., Son the PICH 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 shown in [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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N;;; =96 is the number of bitsin aradio sub-frame before rate matching
AN; ; = -8 is the number of bits to punctured in aradio sub-frame
&ni = ax N;
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), ..., X(87)}. 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.

x(0) 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, ..., Ni-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 MBMS notification indicator Ng. The length Ly, of the MBMS notification indicator is Ly =2,
Lni=4 or Ly=8 symbols. Nyig = 2*N,* Ly, bits are used for the MBMS notification indicator transmission in one MICH.
The mapping of the MBM S natification indicatorsto the bitse, i = 1, ..., Nyg isshown in table 13A.

Table 13A: Mapping of the MBMS notification indicator

Ng Bits {€a1,q+1, €2Ly*q+2s -+ 1€2L 1 (a+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 ={ e, &, ..., &nis} 1S extended by SNy bitsthat are set to zero,
resulting inasequenceh ={hy, h,, ..., hg}:

h =a, k=1,...,Nus
h =0, k=Nwg+1,...,.S

Thebitsh,, 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 shown in [7].

4.4.6 Coding of PLCCH

The PLCCH is a Node-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 hits corresponding to
the " TPC/SS command pair (i=1...1 ), are denoted { B, B}, B}, } where B}, isthe MSB.

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

Qa(i_1)in = Bin

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

1 byen(M= &, (for m=0,1,...41) and bycen(M) = O (for m=42,43)

2. Repetition coding with code rate ¥ is applied to the sequence { Bcen(0), .. .,.bpccn(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), (1), X(2), X(3),....X(86), X(87)} is equal t0 {Bpicen (0), Boicen (0), Bpicen (1), Ppicen
(1)! . -vbplcch (43)1 bplcch (43)} .

3. The bits output from the repetition encoder {x(0), ..., X(87)} areinput to an interleaving unit. The coded hits are
block rectangular interleaved according to the following rule: the input is written row by row, the output is read
column by column.

x(0) 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 is given by:

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

The bit sequence y(0), y(1), ... ¥(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 TT1 is5 msfor 1.28 Mcps TDD and 10 msfor 3.84 Mcps TDD /
7.68McpsTDD.

For 1.28 Mcps TDD, in the case of multiple-frequency transmission in one TTI, a number 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.

The following coding steps for HS-DSCH can be identified:
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- 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);
- hit scrambling (see subclause 4.5.5);
- interleaving for HS-DSCH (see subclause 4.5.6);
- constellation re-arrangement for 16QAM (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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Qi1 @im2:&imz -+ &ima #

CRC attachment

Bim1:0im2:Bima b, L
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Figure 15: Coding chain for HS-DSCH
In the following the number of transport blocksis 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. X; wheni isalways 1 may be written X).

451 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, L, = 24 bits.

4.5.2 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 b, birp, bing, .. .bime iNput to the block are mapped to the bits x;,
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 01, Ojr2, Oi3,. . .Ojrk-

The value 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.

454 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 virtual 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 available in the HS-PDSCH set inthe TTI.

§ First Rate Matching Virtual IR Buffer Second Rate Matching

§ Systbeitr‘rswatlc Nsys N "

' » RM_S »>

3 Parity 1
C LNTT X . N X N W
A bits » RMPI1 P » RV P12 Py, bit L N

! separation collection

Parity2 N
bits > RM P21 P2 >  RM P22 17y,
Figure 16: HS-DSCH hybrid ARQ functionality
4541 HARQ bit separation

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

45.4.2 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 Nz which is signalled from higher layers
for each HARQ process. The number of coded bitsin a TTI before rate matchingis 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 N\ 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 €inus = 0. Note that no repetition is performed.

If Nir is smaller than N™™' the parity bit streams are punctured asin 4.2.7.1.2 above by setting the rate matching
parameter ANiTr ' = Nig— 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 0 or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s=0). The parameter r (range 0 to rn-1) changestheinitial error variable e, in the case of puncturing. In case of
repetition both parameters r and s change the initial error variable e, The parameters X;, €yus and €ninys are calcul ated
as per table 14below.

Denote the number of bits before second rate matching as Ny for the systematic bits, Ny, for the parity 1 bits, and Np,
for the parity 2 bits, respectively. For the HS-DSCH, denote the number of timeslots used as T, the number of codes per
timeslot as C and the number of bits availablein timeslot t as U;, where U; = C X Npagor ad Npawgor 1S as defined in

T

[7] for timeslot t. Ny is the number of bits available to the HS-DSCH inone TTI and isdefined as N, = ZUt :
t=1

The rate matching parameters are determined as follows.

For Ngya < Ngg+ Ny + N, puncturing is performed in the second rate matching stage. The number of
tys = min{NS/S,

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

transmitted systematic bitsin atransmissionis N N data} for atransmission that prioritises

For Ny, > Ny + N, + N, repetition is performed in the second rate matching stage. A similar repetition rate in
: N : : i N ot
all bit streamsis achieved by setting the number of transmitted systematic bitsto N, g =| Ny - —%2—1.
’ Ngs+2N

Ny — N Ny —N
The number of parity bitsin atransmissionis: N, , = {%J and N, ,= {y—l for the

parity 1 and parity 2 bits, respectively.

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

Table 14: Parameters for HARQ second rate matching

- X ol Eminus
Sy;t:/lmgnc Nos Nys ‘NS/S ~Nios
Rphirg{jZ Np | 2-Np 2"N L N“pl‘
Rplxjrgé_zz N p N ‘sz _ N”’Z‘
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The rate matching parameter e, is calculated for each bit stream according to the RV parametersr and s using

emi (r) = {(XI _l_r ) eplus / rmaxj_l) mOde
and

plus}+1 inthe case of puncturing, i.e, N, < Ngg+ N +N,,

e,(r)= {(Xi —|_(s+ 2:1)-€,,/(2: rmax)J—l) modeplus}+1 for repetition, i.e, Nyy, > Ngg+ N + N .

Where r € {0,1,---, T, —1} and T, isthe total number of redundancy versions allowed by varying I as defined in
4.6.1.4. Note that r varies depending on the modulation mode, i.e. for 16QAM r . = 2 and for QPSK r .y = 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).

4544 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,,, =4 for 16QAM and N, ,, = 2 for QPSK
Ncol = Ndata/Nrow

where Nyaa 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.

N sys IS the number of transmitted systematic bits. Intermediate values N, and N are calculated using:

N, -N

r col *

r t,sys

col

N
N :{ t’SySJand N, =N
N

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

Otherwise systematic bits are written into rows 1...N,+ 1 in the first N, columns and, if Ny > 0, also into rows 1...N; in
the remaining N¢y-N. 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.

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, row?2.

4.5.5 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. The bits input to the block interleaver are
denoted by s1, S5, 3, -, SR, Where Ris the number of bitsin one TTI.
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S8 Sk Block Interleaver VisVasee Vi
> (R2 x 30)

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

For QPSK, the interleaver 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 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 s, S, S, ..., Sg into the R2 x 30 matrix row by row starting with bit y; in column 0 of

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

wherey, = s fork=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.

P2())).
(4) Perform the inter-column permutation for the matrix based on the pattern < (J)>'€{°*l """ 2% that isshownin
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".

1 1 1 1
Yi Yr Yorea o+ Yoorou
1 1 1 1
Yo VYra2 Yorzz o Yooro
1 1 1 1
Yre Yore Ysre - 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
matrix before the inter-column permutation, i.e. bitsy"y that corresponds to bitsy, with k > R are removed from
the output. The bits after interleaving are denoted by vy, Vo, Vs, ..., Vg, Where v; corresponds to the bit y* with
smallest index k after pruning, v, to the bit y", with second smallest index k after pruning, and so on.

S1SuSk L S5 S S Sk Sk > Block Interleaver | “1V2'Vs:Vor-Vr-a:Vr-2 Vi Ve &
(R2 x 30)
S50 S S0 S SR Block Interleaver Vai Vg V7 Vg Vo1 VR
(R2 x 30)

Figure 18: Interleaver structure for HS-DSCH with 16-QAM modulation
For 16QAM, a second 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 s, and s.1 go to the first interleaver and bits s..» and s 3 go to the second interleaver,
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where k mod 4 = 1. Bits are collected pairwise from the interleavers: bits v, and v, are obtained from the first
interleaver and bits v, and vi. 3 are obtained from the second interleaver, where again k mod 4 = 1.

4.5.7 Constellation re-arrangement for 16 QAM
Thisfunction only appliesto 16 QAM modulated bits. 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, Vie2, Vi3 @re used, where k mod 4 = 1.

Table 15: Constellation re-arrangement for 16 QAM

Constellation
version Output bit sequence Operation
parameter b

0 VieVieiaVis 2Virs None
1 Vi Vi sVicViea Swapping MSBs with LSBs
2 Vi Vit Vie2 Vies Inversion of the logical values of LSBs

3 Vir2VisaVicVien

Swapping MSBs with LSBs, and inversion of the logical
values of LSBs

The output bit sequences from the table above map to the output bitsin groups of 4, i.e. ry, Fee1, M2, M3, Where k mod
4=1.
45.8 Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [7]. The bitsinput to the physical channel mapping are denoted by rq, 1, ..., rg, where Ris
the number of physical channel bitsin the allocation for the current TTI. These bits are mapped to the physical channel
bits, {wipj:t=1,2,..,T,p=12,..,Cj=12, .., U}, wheretisthe timesot index, T is the number of timesotsin
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 U, is the number of bits per physical channel in timeslot t. The timeslot index, t,
increases with increasing timesl ot 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 in time.

The bitsry shall be mapped to the PhCHs according to the following rule:

Define{yix: k=1, 2, ..., C-Ug} to be the set of bitsto be transmitted in timeslot t as follows :

Vi =N fork=1,2, .. CU;

Yok = Tiicy, fork=1,2,..CU;

Vi =1 1 fork=1,2, .., CUt
' k+CY U,
t=1

When the modulation level applied to the physical channelsis 16- QAM :

The physical channel p used to transmit the K™ bit in the sequence YikiS:
k-1
p= {TJ modC +1

If pisodd then:
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k-1

Wepi = Yk where | :4‘{RJ+(k—l)mOd4+l

If piseventhen:

W, 5. = Y where ] =U, —4'[%J—3+(k—1) mod4

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

The physical channel p used to transmit the K™ bit in the sequence YikiS:
p=(k-1)modC +1
If pisoddthen:

. k-1
\N[,p,j =yt’kwhere J = T +1

If piseventhen:

i k-1
Wt,Puj = yt,kWhereJ :Ut _"TJ

4.6 Coding/Multiplexing for HS-SCCH

ETSI TS 125 222 V7.7.0 (2008-07)

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 TT1, 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 q = 10 for

7.68Mcps TDD)): Xees 11 Xees2s -+ Xecs g

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

thla thZa (Rt} thn

- Modulation scheme information (1 bit): Xps1

- 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):
thS,lr thS,Z! ey thsm

- Hybrid-ARQ process information (3 bitS): Xpap 1, Xhap,2: Xnap.3
- Redundancy version information (3 bitS): Xey,1, Xrv.2,%rv3
- New dataindicator (1 bit): Xnq1
- HS-SCCH cyclic sequence number (3 bits): Xneen,1, Xnesn,2s Xhesn 3
- UE identity (16 bits): Xue1, Xue2, - -+ Xue 16
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);
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- 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.

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

N T N N IR T N

multiplexing

a,a,,..a,

Xiear Xue,21Xue16 —— CRC attachment

b.,b,,..b

Channel Coding

A 4

A 4

C1,CyyeCc

Rate Matching

£, £y fr

A 4

Interleaving

V,,V,,. Vg

A 4

Physical Channel
Segmentation

Uy Up o0 Upy

p A 4

Physical Channel
Mapping

PhCH#1 PhCH#n

Figure 19 Coding and Multiplexing for HS-SCCH
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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 kgt is Signalled by the bits Xees 1, Xees 2, Xecs 3, Xees4 8Nd the
stop code Kgqp by the bits Xees5, Xees6, Xees7) Xeess: The mapping in Table 16 below applies.

Table 16: Channelisation code set information mapping for 1.28Mcps and 3.84Mcps TDD

kstart chs,l chs,2 chs,3 chs,4 kstop chs,5 chs,G chs,? chs,S
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 Kg¢at = 16 and ko = 1 issignalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, kgart > Keop Shall be treated as an error by the UE.

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
alocation includes both the start and stop code. The start code Kyt is Signalled by the bits Xees 1, Xees2, Xoes 3» Xeos4s Xoos5
and the stop code Kgop by the Dits Xecs 6, Xeos 7, Xeos 81 Xees9r Xees10- The mapping in Table 16A below applies.
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Table 16A: Channelisation code set information mapping for 7.68Mcps TDD

kstgrt Xces,1 | Xccs,2 | Xces,3 | Xces,a | Xecs,5 kstop Xces,6 | Xces,7 | Xces,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 Kg¢at = 32 and kgop = 1 issignalled, a spreading factor of SF=1 shall be used for the HS-PDSCH resources.
Other than this case, kgart > Keop 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, X2, -- ., X5, Where bit
Xsn Carries the information for timeslot n+1. Timeslots 0 and 1 cannot be used for HS-DSCH resources. If the signalling
bit isset (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.

4.6.1.2.2 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, X2, -- -, Xs13, Where bit
Xsn 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:

e Thedot containing the P-CCPCH

e Thefirst dot in aframe containing the PRACH

ETSI



3GPP TS 25.222 version 7.7.0 Release 7 65 ETSI TS 125 222 V7.7.0 (2008-07)

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 Xs1. The mapping schemein
Table 17 shall apply.

Table 17: Modulation scheme information mapping

Xms,1 | Modulation Scheme

0 QPSK
1 16-QAM
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 X, X,y is aternatively represented as the sequence X, 1, Xrv 2, Xrv.3 Where Xy, 1 isthe MSB. Thisis done according
to the following tables according to the modul ation mode used:

Table 18: RV mapping for 16 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 Xpsn 1 corresponds to the MSB and Xpesn 3 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,e 1
corresponds to the MSB and X 16 to the LSB, cf. [14].
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4.6.1.7 HARQ process identifier mapping

The hybrid-ARQ process information Xnap 1, Xnap.2, Xnap,3 1S Unsigned binary representation of the HARQ process
identifier where Xpap1 is MSB.

4.6.1.8 Transport block size index mapping

The transport-block size information Xps1, Xis2, - - Xnsm 1S UNSigned binary representation of the transport block size
index where Xgs1 is MSB.

4.6.2 Multiplexing of HS-SCCH information

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

X X

ccs,2 """ Yces,q

a,,a,..a, = X

ccs,1?

Aga1r Bgip-Bgin = X1 Xis 20+ Xisn

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,, &,,...8, @16 bit CRC is calculated according to Section 4.2.1.1. This gives a sequence of
bits V;, Y,,...Y;5 Where

yk = pim(17_k) k= 1,2,. ..16

Thislatter sequence of bitsis then masked with the UE identity and appended to the sequence of bits a,, ,,...8, . The
bits at the output of the CRC attachment block is the sequence of bits b, b, ,...05 , where

b =4 i=12,...,A

b :(yi7A+xueyi7A)mod2 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:

Therate 1/3 convolutional coding shall be used for HS-SCCH.
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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-SCCHZ2; 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.

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, in the case of multi-frequency HS-DSCH transmission in one TT1, HS-PDSCH on each frequency
shall be configured with associated HS-SICH(s) which is coded as following.

- Recommended Modulation Format (RMF) (1 bit): X1

- 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): Xips 1, Xtbs2s - - - Xtbsin

- 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 (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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erf A ths,l"'xtbs,n Xan,l
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HS-SICH Multiplexing

d,,d,...d,

A 4

HS-SICH interleaving

Vl,VZIIIVU "

Physical Channel Mapping

'

PhCH

Figure 20Coding and multiplexing for HS-SICH

4.7.1 HS-SICH information field mapping

4.7.1.1 RMF information mapping

The RMF information bit, X1, 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, Xps 1, Xins2, -- - Xtosn 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 x4, 1 shall be mapped according to the mapping given in Table 20 below.

Table 20: ACK/NACK information mapping

ACKINACK | Xant
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 Xa,1 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 bits using a (32, 6) 1% order Reed-Muller code. The
coding procedure is as shown in figure 21.

(32,6) 1st order
Xips, 11 Xips 21+ Xips,6 ——®>| Reed-Muller ——» 2,,7,,...,Z;,
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 asfollowsin table 21.

Table 21: Basis sequences for (32,6) RTBS code

=

Iy
(e}
OO O|IFRIO|IFRIOIFIO|IFIOFRP|IOIFPIOFPIFICIFR|IOIFP|IOIFP|IO|IFRIO|IFRO|FR|O|F|:

i,0 Mi1 Mi.2 Mis Mi4

=

i5

OON[O(AR|WIN|P|O|—

RO |IFPIFIFPIFIFPIFPIFPIRFPIFPIRFRPRFPRFRPIRPPFPOIOIOCIOCIOCIOIOCIOC|IOO|IO|IO|O|0O|O

o|lo|r|r|olo|r|r|o|lo|k |k ook ok |k|lo|lok|k|lo|o|k|k|lo|lo|k ko
o|lo|r|r|r|r|lo|lo|lo|o|kr |k k|r|lo|lo|lo|kr|k|k|r|lo|lolo|o|k |k |k |k|lo|lo|o
o|lo|r|r|r|kr|kr|k|r|~|lo|lo|lo|ojo|o|o|kr |k |kr|kk|k kR |lo|lojo|o|o|o|o
RiRRRRIRIRIRPIRPIRRRRRRRRIPRIPR|IR|P|IRR|RR[R (R P|R|R|P |~
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The output RTBS code word bits{z :i =1, ..., 32} aregiven by:

6
Z = (Z Xips,n * M i—l,n—lj mod 2
n=1

The RMF bit X1 iS repetition coded to 16 bits to produce the bits. Z,, Z,,,..., ZnCQI where neq = 48.

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 = Xomf 1
Y21 Y3--Y10 = Xips11 Xips 2+ Xios,9

Thebits Y, Y,...Y;, @€ coded to produce the bits w;,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 wy,W,,...Ws, are used to produce the CQI bits Z,, Z, ...ZnCQI using a (4,1) repetition code, where ncq =128, such
that:

Zn, Zne3zs Zovess Zovos = Wy N=1...32

4.7.3 Multiplexing of HS-SICH information fields

The CQlI bits 7, ZyZy,, A€ 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.:

. Nl

d,d,.d, =27.7_

Nogi +1? dnCQI +2 ---danl +36 = €G- Cop

d d, =00...0

Neg +37 ! ¥ Ngg +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.

4.8 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 timeinterval (TTI). A
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10ms TTI isused for E-DCH for 3.84Mcps and 7.68Mcps TDD whilst for 1.28Mcps TDD, aTTI of 5Smswill be used.
The following coding steps for E-DCH 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);

- congtellation 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 blocks is 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 L,=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 .y,0,,5, B3, Bg inpUt to the block are mapped to the bits

X1 Xi21 Xigs-es Xy 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 Ojr1, Oir2, Oir3, ---, Ojrk-

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.

There is 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
¥ > RM_S LY
N Parity 1
* bit bits Nog Neps bit Negataj
— > . > RM_P1 2 — .
separation collection
Parity2
bits N N
b2 »  RM P22 Eic

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 a value of Nggaa,-

4.8.4.2 HARQ bit separation

The HARQ hit separation function shall be performed in the same way as hit separation for turbo encoded TrCHs with
puncturing in 4.2.7.2.1 above.

4.8.4.3 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 e,.s, Erinus aNd € are calculated with the general method described in 4.5.4.3 above. The following
parameters are used as input:

Nsys = Np1 = Npp = Ne'j/3
Ndata = Ne,data,j

Imax = 2 (for both QPSK and 16-QAM)

4.8.4.4 HARQ bit collection

HARQ hit 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 ry, 1, ..., rg, where R=
Nedataj @Nd is the number of physical channel data bits to be transmitted in the current TTI. These bits are mapped to
the physical channel bits, {wix:t=1,2, .., T;and k=1, 2, ..., U}, wheret is the timeslot index, T is the number of
timeslotsin the alocation message, k is the physical channel bit index and U, is the number of bitsin the E-PUCH
physical channel intimedot 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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The bitsry, ry, ..., rr shall be mapped to the physical channel bits w; according to the following rule :

Wi =Ty fork=1,2,..,U;

Wy =My, fork=1,2..,U;

W, =r ., fork=12 ., U
' k+2u,

t=1

4.9 Coding for E-UCCH

4.9.1 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:  Xici 1, Xefci 2» ---» Xitci 7

The following information is transmitted by means of E-UCCH part 2:
- Retransmission sequence number (RSN):  Xren 1, Xrn2

- HARQ process ID (HARQ_ID): Xharg 1 Xharg,2

4911 Overview

Figure 24 below illustrates the overall coding chain for E-UCCH.

Xifci, 1y Xtfci,2s - Xifci,7 Xrsn,1, Xrsn,2 Xharg, 1, Xharg,2
Multiplexing
X1y X2ye00y X4
y A4
Channel Channel
Coding Coding
Yo, Yis.y Va1 L/ 2o, Z1,..., Z31 y
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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4.9.1.2 E-UCCH part 1

49121 Information field mapping of E-TFCI
The E-TFCI is mapped such that x ; corresponds to the MSB.

49122 Channel coding for E-UCCH part 1

The E-TFCI bits X 1, Xt 21+++» Xt 7 A€ Z€ro-padded and coded to produce the bits o, Yi,...ys; using a (32,10) sub-
code of the second order Reed-Muller code as defined in subclause 4.3.1.1. Bits X 15 Xei 25-++» X 7 COrrespond to
bits a4, &z,..., &, 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 bitsyy, i, ..., Y31 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 to i.

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 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 3 is
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, Xrsn2) Of the RSN field of E-UCCH part 2 are mapped such that X, 1 corresponds to the MSB of the RSN
and X, » corresponds to the LSB of the RSN.

The applied E-DCH RV index specifying the used RV (s and 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 Ny / Negaaj 8 Shown in
table 25 below.

Table 25: Relation between RSN value and E-DCH RV Index

RSN Value Nsys / Ne,dataj <1/2 1/2 < Nsys / Nedata,
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:
e anRV index asindicated in Table 25 and according to the value of RSN

e or, if signaled by higher layers only E-DCH RV index O independently of the value of RSN.

49.1.3.2 Information field mapping of HARQ process ID

The HARQ process ID bits (Xharg,1, Xharg,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, h,, hs (with hy as the MSB), DitS Xqarg 1, 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 (X1, Xrsn,2) @d the HARQ process ID information (Xnarg1, Xnarg,2) &€
multiplexed together to give a sequence of bitsxy, Xy, ..., X4 Where:

Xk = Xrenk k=1,2
Xk = Xnarg k-2 k=3,4
49.1.34 Channel coding for E-UCCH part 2

Thebits X, X,,..., X, are zero-padded and coded to produce the bits z, z,...z5; 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;, a,,..., 8, of
subclause 4.3.1.1, and bits 8y, &;,..., &, 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 is described in [7]. The sequence of bits z, z, ..., Zz; 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
bits z {i=0,1,...31} are mapped such that they are transmitted over the air in ascending order with respect to i.

4.9.2 Coding for E-UCCH for the 1.28Mcps TDD option

The E-UCCH is used to convey the following information:

e The modulation type of the selected E-TFC — 0 bits (see note 1)
e Thetransport block size of the selected E-TFC — 6 bits

e  The retransmission sequence number (RSN) — 2 bits

e TheHARQ process|D — 2 bits

Note 1: The occupied modulation type is not explicitly signaled, which isinferred from the transport block size.

The E-UCCH istransmitted on the E-PUCH 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.
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Xicig, ..., Xicig Xisn 1y Xrsn,2 Xharq1s Xharg2
Multiplexing
X1, X2,.--, X10 ‘
Channel
Coding
ZO, Zl,. ey 231

\

Physical Channel
mapping

l
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Figure 24A: Coding chain for E-UCCH

4921 E-UCCH information field mapping

49211 Information field mapping of E-TFCI
The E-TFCI is mapped such that X ; corresponds to the M SB.

49.2.1.2 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 processin case the last received RSN for that
HARQ processis incompatible 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 (Xren 1, Xrsn2) Of the RSN field are mapped such that X,«,; corresponds to the MSB of the RSN and X« 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,data,j
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 aso
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,dataj <1/2 1/2 < Nsys / Ne dataj
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 / Neydatayj <1/2 1/2 S Nsys / Ne’datayj
E-DCH RV Index E-DCH RV Index
0 0 0
1 0 3
2 2 1
3 2 2
49.2.1.3 HARQ information mapping

The bitS (Xparg,1, Xharg,2) Of the HARQ field are mapped such that Xpq.q,1 corresponds to the MSB of the HARQ process ID
and Xparq,2 COrresponds to the LSB of the HARQ process ID.

4922 Multiplexing for E-UCCH

The transport block size information (Xs1,-- -, Xis6), r€transmission sequence number information (Xsn1, Xrsn2) and the
HARQ process ID information (Xnarg,1, Xnarq,2) &€ multiplexed together to give a sequence of bitsxy, Xy, ..., X1o Where:

Xk = Xibsk k=1,2,3,4,5,6

X = Xrsn k-6 k=78

Xk = Xnarq k-8 k=9,10

49.2.3 Coding for E-UCCH

Thebits X, X,,..., X, are coded to produce the bits zy, z,,...z3 using a (32,10) sub-code of the second order Reed-
Muller code as defined in subclause 4.3.1.1.

49.2.4 Physical channel mapping for E-UCCH

The E-UCCH isdescribed in [7]. The sequence of bits 7, z, ..., Z3; 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.
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4.10 Coding for E-AGCH

The E-AGCH carries the following fields multiplexed into W bitsS Xag 1, Xag2, - - Xagw. W iSWwithin 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)

e Absolute grant (power) value (Xog1, Xog2, - - Xpgs) {5 bits},

e Coderesource related information (Xc 1, Xc 2, --- Xene)s { Ne=5 bits for the 1.28Mcps and 3.84Mcps options, N.=6
bits for the 7.68M cps option}

e Timeslot resource related information (X1, X2, --- XenTrR1)s { MTrr1 DitS} [Nrrri =5 for 1.28Mcps, and is
configured by higher layers for 3.84Mcps and 7.68Mcps options]

e E-AGCH Cyclic Sequence Number (ECSN) (Xe1, Xe2, Xe3) (3 bits)

e Resource duration indicator (3 bitsif present) (X 1, X2, X 3) — [the presence of this field is configured by higher
layers]

e E-HICH Indicator (Xg 1,Xg 2) (2 bits) (for 1.28Mcps TDD only)
e E-UCCH Number Indicator (Xeni 1,Xeni 2, Xeni 3) (3 bits) (for 1.28Mcps TDD only)

Figure 25 illustrates the overall coding chain for the E-AGCH.
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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:- - Xpg,5) 1S represented by 5 bits and corresponds to a dB value as specified
in table 26 below. The values are mapped such that Xy, corresponds to the MSB of the index.
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Table 26: Mapping of Absolute Grant Value

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
9dB 9
8 dB 8
7 dB 7
6 dB 6
5dB 5
4 dB 4
3dB 3
2 dB 2
1dB 1
0dB 0

4.10.1.2 Mapping of the Code Resource Related Information

The code resource related information (X 1, X 2,- - Xe,ne) indicates which node on the OV SF code tree has been all ocated
and is represented by N bits where N.=5 for 1.28Mcps and 3.84Mcps and N.=6 for 7.68Mcps. The mapping between
the alocated OV SF and the enumerated node 0...30 (for 1.28Mcps and 3.84Mcps) and 0...62 (for 7.68Mcps) on the
OV SF code treeis as given in table 27 below, in which channelisation code 'i* with spreading factor 'Q' is denoted as
C@Q. x.; corresponds to the MSB of the enumerated node. The right-most column of table 27 is only applicable for the
7.68M cps option.

Table 27 — Channelisation code mapping

c. [0 c,®? 31
1 10] " C,"9 [15] C;(sz) E32}
C.7 7] C, [33]
c,19 [16] 3
@) 2 C.%? [34]
C.7 [3] .09 17 Cs? [35]
g 3 [17] C [36]
C2 [ ] ) C7(32) [37]
) C4 [18] C8(32) [38]
C.7[1] (32)
(16) Co 7 [39]
® C5 [19] C10(32) [40]
Cs [9] (16) C11(32) [41]
@ CG [20] C12(32) [42]
C 4] .9 C153%2 [43]
7 [21] @2
8) Cia [44]
Cq [10] " C.:C? [45]
CB( ) [22] 15

C16% [46]

ETSI



3GPP TS 25.222 version 7.7.0 Release 7 83 ETSI TS 125 222 V7.7.0 (2008-07)

C,/ %2 [47
® Ca™ (23] Cgm) {48}
Cs 7 [11] (32)
16) Cio  [49]
@ ClO [24] C20(32) [50]
Cs™ [5] @2
C..19) 1o Cx 7 [51]
® 11 [ ] C22(32) [52]
Ce ' [12] Co® [53]
C (16) [26] 23
12 C (32) [54]
c,? 2] *4a2)
Cs? [55]
C (16) [27] 25
8) 13 Cze(sz) [56]
C; 7 [13] Cr® [57]
Cc.,\1® [28] 27
14 C (32) [58]
(4) 28
C4 [6] C (32) [59]
C (16) [29] 29 2
® o Ca0>2 [60]
C8 [14] C (32) [61]
C (16) [30] 31
e Ca™” [62]
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,.. X ntrri) 1S @ bitmap of length
Nrrei iNdicating which of the timeslots configured for E-DCH use by higher layers have been allocated. The length of
the field (nyrr) 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 x; ; corresponding to LSB and lowest-numbered timesl ot
configured for E-DCH use.

For 1.28Mcps option, the timeslot resource related information (X 1, X;2,-- X ntrei) 1S a0 a bitmap 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;; corresponding to MSB.

4.10.1.4 Mapping of the E-AGCH Cyclic Sequence Number (ECSN)

The E-AGCH cyclic sequence number is mapped such that X.; corresponds to the MSB and X3 to the LSB.

4.10.1.5 Mapping of the Resource Duration Indicator

The resource duration indicator (X 1, Xr2,%3) is mapped such that x, ; corresponds to the MSB of the resource duration
index described in [15].

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 (Xg 1, Xgi 2) are mapped
such that xg 1 corresponds to the MSB and Xg » to the LSB.

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 indicate the detailed number of E-UCCH for
1.28Mcps TDD only. The bits (Xeni 1, Xen 2, Xenn,3) @re mapped such that xgy; 1 corresponds to the MSB and Xgy 3 to the
LSB.

4.10.2 Field Multiplexing

The absolute grant (power) value, code resource related information, timeslot 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 Xag 1, Xag 2, - Xagw Where:

For the 1.28Mcps option:
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Xagk = Xpgk k=12, .,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 = Xrk-18 k=19,20,21
Xagk = Xel k-21 k=22,23
Xagk = XENIk-23 k=24,25,26

or if resource duration indicator (RDI) does not present:

Xagk = XEl k-18 k=19,20

Xagk = XeENI k-20 k=21,22,23
For the 3.84Mcps option:

Xagk = Xpg k k=1, 2, ..,5

Xagk = Xck-5 k=6, 7, ..., 10

Xagk = Xtk-10 k=11, ..., 10+ngg

Xagk = Xek-10-nTRRI k=11+ntrR; ..., 13+MRR

Xagk = X k-13-nTRRI k=14+nrgR, ..., 16+ngrg {if resource duration indicator present}
and for the 7.68M cps option:

Xagk = Xpgk k=1,2,..,5

Xagk = Xc k-5 k=6,7, ...,11

Xagk = Xtk-11 k=12, ..., 11+mrg

Xagk = Xek-11-nTRRI k=12+Mggi, ..., 14+Nrggi

Xagk = Xr k-14-nTRRI k=15+Nrgrp, ..., 17+ntgg {if resource duration indicator present}

4.10.3 CRC attachment

The E-RNTI (Xig.1, Xid,2: ---» Xid.16) iSthe E-DCH Radio Network Identifier defined in [12]. It is mapped such that Xiq1
corresponds to the M SB.

From the sequence of bitS Xag1, Xag2, ---» Xagw & 16 bit CRC is calculated according to section 4.2.1.1. This givesthe
sequence of bits ¢y, ¢y, ..., Cig Where:

C = Pimar—x k=1,2,...,16

This sequence of bitsis then masked with Xig1, Xid.2, ..., Xiq,16 8nd appended to the sequence of bits Xag 1, Xag,2, -+, Xagw tO
form the sequence of bitsyj, Yo, .., Y+ 16 Where

VimXagi 1712, ..,W

Yi=(Ciow + Xigsi-w) Mod 2 i=w+1, ..., w16
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4.10.4 Channel Coding

1/3 rate convolutional channel coding is applied to the sequencey, Ya,..., Yuw+16 iN @cordance with section 4.2.3.1,
resulting in the sequence of bits z;, 2, ..., Zww 24).

4.10.5 Rate Matching

Rate matching is applied to the input sequence z;, z, ..., Zyw+24) t0 Obtain the output sequencery, ry, ..., ry, 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.

4.11  Coding for E-HICH ACK/NACK

4.11.1 Coding for E-HICH ACK/NACK for the 3.84Mcps and 7.68Mcps
options
411.11 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 (a,)
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 by, bn 1, ..., bn 239 for the hi" acknowledgement indicator. The signature sequence humber 'r' is
selected as described in [7].

The signature sequence by o, bh 1, .., b 230 IS constructed via coding of &, followed by bit scrambling. Spare bits are
inserted during the physical channel mapping stage to produce the output sequence dn, dn1, ..., Ghu,-

4.11.1.2 Coding of the HARQ acknowledgement indicator

Bit &, is used to form the sequence s, (v=0,1,...,239) via a two-stage serialised binary spreading process as shown in
figure 26.
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primary code Cy ; « secondary code Cyjm
(length 20) (length 12)

1 bit L 20 bits L 240 bits

HARQ
Acknowledgement - _ — _
Indicator ——p{ 1% Spreading ——pp 2" Spreading |—p»
(x20) (x12)
Figure 26

The output of the first spreading stageis S, = a, ® C,;  , wherek=0, 1, 2,..., 19.

The output of the second spreading stageis s,, =S, ®C

2,j,m ?

\/
wherev=0, 1,..., 239 and where W= {_ZJ and,

m=vmod 12.

The binary sequences selected for the first (Cy,; ) and second (C,;m) spreading operations are derived as a function of
the HARQ acknowledgement sequence number r (see[7]) such that:

"

j=rmod 12

Thefirst orthogonal sequence set (Cy, ) is given by table 29 and the second orthogonal sequence set (C,; ) is given by
table 30.

Table 29 — Primary code sequences for HARQ acknowledgement indicator

k o[1[2]3]a|s5]6|7][8]9o]10[11]12]13][14]15]16][17]18]19
Ciow |2l afafaalalalalalafa]alafalala]ala]l1]1
Cue |2]0]of2]1]o]ofo]o]af[o]1]of1]1]1]1]o]o]1
Cio |2]0[2]2]olo]o]ol1]o][1]ol1][1]1]1]o]o]1]0
Ciaw |1]2[12]o]olo]of1]o]a][o]1]a][a]1]o]of[1]o0]o0
Cuux |2]2]o0o]o]ool1]of1]of1]1]a[1]olo]1]ofo]1
Cwse |12]0]o0]o]o|1]of1]o]af[1]1]1f[o]lol1]o]of1]1
Ciow |2]0]0]o2]o]1]of1]a][1]1]o]o]l1]o]of1]1]0
Cizee |2]0fof2]ol2]of1]1]a][1]o]lof1]olof1][1]o0]o0
Ciow |2]0[2]o]2]of1]1]1][2]o]ol1]o]ofl1]1][o]o0]o0O
Ciow |1]2]0]2]of2]1]1]1]o0o]o]1]o]o]1]1]o][0o]o0]0O
Ciox |2]0]2]of2]1]2[2]o]ol1]o]ol1[1]o]o]o]o]1
Coue |2]2]ol1]1]1]2[o]o]l1]o]o]l1]1]o]oflo]of[1]o0
Coow |2]0]2]1]1]1]ofof2]olof1]1]o]o]lo]lo]1]o]1
Cise |2 ]2]2]1]1]o]ofa]ofol1][1]olo]o]ofl1]|o[1]0
Coue |2 ]2]2]1]ofo]1]ofo]1]1][o]olofo]l1]o][1]o0]1
Cuse |1]21]1]o]lof1]ofof[a]2]ofo]olof[1]o]l1]o]1]1
Cuex |1]2]0]o0]1]o]ofa[1]o]lo]o]ol1]o]l1]o]1]1]1
Cuze |21]0Jol1]o]lo]l1[1][o]olofo]l1]of1]ol1]1]1]1
Cusx |1]0]2]0]o]1]1f[ofo]olo]1]ol1]o]1|l1]1][1]0
Cuox |1]2]0Jof1]1]ofofofol1]o]1]ofa]1]l1]1]o]o0
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Table 30 — Secondary code sequences for HARQ acknowledgement indicator

m ol1]2]|3|a|ls5]e6]7[8]0o]10][11
Coom |12 2222221 ]1]1]1
Coum |1]0[2]o0]2]1]1]0]0]0[1]0
Cozm |O]l2[2]o0]2]0]ofo0o]1][1[1]0
Coam |1]1]0]o0o]2]0]1]1]1]0][0]0
Coum |1]0[2]o0]ol2]0of1]1][1][0]0
Cosm |O]2]2]o0]2]1]0]l1]0]0]o0]1
Cosm | O]2[2]2]o0|1]1]0]1][0][0]0O
Cozm |OJO[2]2][2]0o]1]1]0][1][0]0
Cosm |1]1]2]0]0]0]1]0]0]1]0]1
Coom |O]O]O]O][2]2]1]0]1]1]0]1
Cowom |O]2]0J0]o]1]2][2]o0o]1]1]0
Coum |1]2]0]1]1]1]0]o0o]o]1]0]0

4.11.1.3 Bit scrambling of the E-HICH

The bit sequence by o b 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 bnobh 1, . .,bn 230 IS SEgmMented into two halves, by, ..., Br 119, @d by 12 ..., bh230. A Sequence of U
spare hits z, (u=0...U-1) are inserted between the first and second half of the sequence to form:

dn = {bno, Br1, ..., Pra1g, Zo, Za, -.. Zu-as Prazo, Braza, .. s Pr2ag}

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

4.11.2.1 Overview
The scheduled and non-Scheduled transmissions on different E-HICHs are 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 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 (Cg) is Kronecker
tensor product of one Hadamard matrix of order 20 (C) and another Hadamard matrix of order 4 (Cy),

Cp=C,®C,
® is Kronecker tensor product. (note: Kronecker product is not commutative, i.e. A® B # B® A). The element '0'

in Hadamard Cy, and C4 should be replaced by '-1' before the Kronecker tensor product operation. And after the
operaton the elements'-1' in Cgy 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

Ciom 1 1 1 1
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Ciim 1 0 1 0
Cizm 1 1 0 0

Cigm 0 1 1 0

Table 32: Hadamard matrix of order 20

K 0123 [4]5]6 |7 |89 |10[11[12[13[14[15]16]17] 18] 19
Cooxk |1 |O|O]O]O [T [0|0O|O|O |21 |1 [0 0|1 |10 [1]1]0O
Coix |O |1 |O]O|O]O[1T[0O]0O]O|1 |1 |1 |00 ]O 1 |0 |1 [1
Cosx |[OJO |2 |0O]O|O0O]O[2T[OfOO |21 |1 [1T [0 |1 |01 |0 |1
Crosk |O]OJO |1 [0|0O]OJO|T ][00 |0 |1 |1 [1 |1 |1 |01 o0
Cosax |[OJO|O|O|T|0O]O]O|O[1 (2 |00 [T [1 [0 |1 [1 |0 |1
Cosk |0 |12 |12 |1 |1 |1]0]0(0|0O0O |21 ]0 |01 [1 |10 0 1
Coox |1 |0 |1 |1 |1 ]0[1 (0001 |01 |00 |1 |1 [1]0]0O
Cox |1 |2 |01 |1 ]0]0|1|0f0O]O0 |1 [0 |1 |00 |1 [1]1]0O
Caosk |L |1 |1 ]O|1]|0]0f0O]T ][00 |0 |1 |0 |1 ]0 0 |1 |1 [1
Cooxk |1 |1 |12 |2 ]0|0]0]0 |01 (1|00 |1 [0 |1 |00 |1 |1
Cowk|O|O |1 |2 ]0 |1 |01 [1|0[1 |00 0O O |1 [1 |1 1
Coux|O|O|O |1 |T |0 [T |01 |10 1|0 |00 |1 |0 1 |1 |1
Cowx|l1|O|O]|O|T [T |01 (0|10 [0 |1 00O |1 |1 |0 |1 |1
Cowx|l |1 |0O]|0O]0O |1 |1 [0 [1|0[0 0|0 [T [0 |1 |1 |1 |0 |1
Cowmx|O |1 |1 ]0]0]0 |1 [1|0[1]0]0 0 O |1 |1 11 ]1]0O
Cowk|O |1 |00 |1 |[0]0|1|1[0|1 |00 00|10 0]0]O
Crowx|1 |O|1]O|O|O0O]OJO|T |10 |10 ]0 0|0 |1 00O
Cowux|O |1 |01 |01 |0|0|0O[1]0 |01 [0 |0 O O [1]0]O
Crowk|O0|O |1 |0 |1 |1 |1 |0|0f0O]|0O |00 |1 |0 O O] O]|1]O
Cowk|1 |O|O|1]0O|0 |1 |1 (0|00 |00 |01 [0 OO O |1

The binary orthogonal sequence (Cg, ) Used for spreading operation is selected from the r™ row of the orthogonal
matrix of order 80 (Cg). 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.

A logicd allocation resourcetag ID 'r' (r=0,1,2,...,79) is calculated first for the E-DCH resource allocation associated
with the HARQ acknowledgement indicator.
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r =16(t, -1 +(q, —1)E
Q
where;
to isthe last (highest-numbered) allocated timeslot (1,2,..,5)
o is the lowest-numbered channelization code index allocated in timeslot tg (1,2,..., Qp)
Qo is the spreading factor of the lowest-numbered channelization code index allocated in timeslot to

Thelogical resourcetag ID r isthen mapped to a physical alocation resourcetag ID r',
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 S5, 4, 83, $2, 51, S0
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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) Initidlize N =7,

(c) Initialize PN register with seed s, where s = LSB(SFN", N)[ILSB(MidambleCode, N) and s, S5, ... S are put
into the register in the order as shown in figure 27,

(d) Initializei = 0.
2. Repeat the following steps whilei <= M — 3.
(a) Find the smallest p such that M —i — 1 < 2",
(b) Clock the PN register N times to obtain an N-bit pseudorandom number x. Set k = LSB(X, p);
©Hfk>M-i—-1,setk=k—(M-i);
(d) Swap thei-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, ™" means modulo 2 addition, and the first output bit from the PN
register is the MSB, while the final output bit isthe LSB . The resulting P is the output permutation and the physical
signature sequence index is given by '= P(r) .

ETSI



3GPP TS 25.222 version 7.7.0 Release 7 90 ETSI TS 125 222 V7.7.0 (2008-07)

The output of the spreading stageisequal to b, , = 8,0C,, .. |, wheren=0,1,...,79 and © isthe Xor operation.

For Non-Scheduled transmissions, 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 (Cgo ¢ ), Where s' is the physical
resource tag ID. The output of the spreading stageis equal to G, , = a,0Cq, .. ,, wheren=0,1,...,79. The sequence

chosen to indicate TPC/SS command is denoted as ‘e, €, , = P,0Cq ;. ,, 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 bno b1, .. .,bh7e IS SEgMented into two halves, by, ..., br s, and
Bhao.-..,bn70. 8 Spare bits z, (u=0...7) are inserted between the first and second half of the sequence to form:

dn = {bno, bh1, ... s Brze, Zow Z1, ... Z7, Prag, Bhas, ..., Br7o}

The spare bit sequence z, is not defined.For Non-Scheduled transmission, the corresponding output bit sequences are:
dh1 ={Cho: Ch1, --+ » Cn3s Z0, Z1, --- Z7, Chgos Chdts --+ » Ch7o}
Oh2 = {eno, en1, -, €30 Z0, Za, .- Z7, Ena, €0ty --- 5 En7o}

Then the corresponding bit sequence d;, or dn/dr, isformed by applying bit scrambling (as defined in subclause 4.2.9)
to the sequence s, OF Sy n/Sons 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:
e CRC attachment
e Channel coding
e Rate matching
e Bit scrambling

e Framerelated 2™ interleaving

e Mapping to physical channels

4.12.1 CRC attachment for E-RUCCH

From the sequence of Ai=39 bits ( X,_ceh 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 by, wherek=1,2,3, ... A+L; and A; = 39

For 3.84Mcps and 7.68Mcps TDD, each parity bit bk , (Where k=A+1A+2, ... A+L;) isthen XOR"d with 1 such that
its polarity is reversed.
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4.12.2 Channel coding for E-RUCCH

The bits output from CRC attachment are subject to 1/3 rate convolutional coding in accordance with the general
method of subclause 4.2.3.

4.12.3 Rate matching for E-RUCCH

Rate matching for E-RUCCH shall be performed in accordance with 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.
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23/09/00 | RAN_09 |RP-000345| 040 | 1 |Update of TS 25.222 3.3.0 | 340
23/09/00 | RAN_09 |RP-000345( 041 | 1 |Editorial corrections in Turbo code internal interleaver section 3.3.0 [ 3.4.0
23/09/00 | RAN_09 |RP-000345( 042 | - |Paging Indicator Terminology 3.3.0 | 3.4.0
23/09/00 | RAN 09 |RP-000345( 043 | 1 |Bit separation and collection for rate matching 3.3.0 [ 3.4.0
23/09/00 | RAN_09 |RP-000345( 048 | - |Puncturing Limit definition in WG1 specification 3.3.0 | 3.4.0
15/12/00 | RAN 10 [RP-000543| 049 [ - |Clarification on the Ci formula 3.4.0 [ 3.5.0
15/12/00 | RAN_10 |RP-000543| 050 | - [Correction on TFCI & TPC Transmission 3.4.0 [ 3.5.0
15/12/00 | RAN_10 [RP-000543| 053 | 1 |Editorial corrections in TS 25.222 3.4.0 [ 3.5.0
16/03/01 | RAN_11 - - - | Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.5.0 [ 4.0.0
16/03/01 | RAN_11 |RP-010063| 051 | 1 |Bit Scrambling for TDD 3.5.0 | 4.0.0
16/03/01 | RAN_11 |RP-010063| 054 | 1 [Corrections & Clarifications for TS25.222 3.5.0 [ 4.0.0
16/03/01 | RAN_11 |RP-010071| 055 | 1 [Inclusion of 1.28Mcps TDD in TS 25.222 3.5.0 | 4.0.0
21/09/01 | RAN 13 |RP-010523| 057 - | TECI Terminology 400 | 4.1.0
21/09/01 | RAN_13 [RP-010529| 058 - |5ms TTI for PRACH for 1.28 Mcps TDD 4.0.0 [ 41.0
21/09/01 | RAN_13 |RP-010529( 060 | - |A correction on the meaning of FPACH in TS 25.222 4.0.0 [ 41.0
14/12/01 | RAN_14 |RP-010747| 059 - | Bit Scrambling for TDD 410 [ 4.2.0
14/12/01 | RAN 14 [RP-010747) 061 [ - |Corrections in clause 4.1 and 4.2 of TS 25.222 410 | 4.2.0
08/03/02 | RAN_15 |RP-020050( 063 | 1 |Correction to addition of padding zeros to PICH in TDD 4.2.0 | 43.0
08/03/02 | RAN_15 [RP-020050( 065 | 3 |Clarification of the requirement for the determination of the rate 420 | 4.3.0
matching parameters and editorial corrections to 25.222
08/03/02 | RAN_15 |RP-020058| 066 | 2 |Inclusion of HSDPA in 25.222 4.2.0 | 5.0.0
07/06/02 | RAN_16 |RP-020311[ 077 | - |Second Stage Interleaving and Physical Channel Mapping 5.0.0 [ 5.1.0
07/06/02 | RAN_16 |RP-020311| 076 | 1 |Zero padding for TFCI (3.84Mcps TDD) 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020314[ 073 | - |Correction to addition of padding zeros to PICH in 1.28 Mcps TDD | 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020314| 086 | - |Zero padding for TFCI (1.28Mcps TDD) 5.0.0 | 5.1.0
07/06/02 | RAN_16 [RP-020317| 078 | 2 |Removal of inconsistencies and ambiguities in the HARQ 5.0.0 | 5.1.0
description
07/06/02 | RAN_16 |RP-020317[ 079 | 4 |Corrections to HS-DSCH coding 5.0.0 | 5.1.0
07/06/02 | RAN_16 |RP-020317( 082 | 1 |Corrections to HSDPA Multiplexing and Coding 5.0.0 [ 5.1.0
07/06/02 | RAN_16 |RP-020317| 084 | - |Introduction of HS-SCCH Cyclic Sequence Counter for TDD 5.0.0 | 5.1.0
19/09/02 | RAN_17 |RP-020570| 097 | 1 [Clarification of the definition of layer 1 transport channel numbers 5.1.0 [ 5.2.0
19/09/02 | RAN_17 |RP-020585| 093 | - |HS-DSCH Interleaving for TDD 5.1.0 | 5.2.0
19/09/02 | RAN_17 |RP-020585| 091 [ 1 |HS-SCCH corrections for TDD 5.1.0 | 5.2.0
19/09/02 | RAN_17 |RP-020585| 089 | 1 [Clarification of TFRI bits for 3.84Mcps HSDPA TDD 5.1.0 [ 5.2.0
15/10/02 - - - - |Moving of misplaced sections 4.6.1.5 and 4.6.1.6 5.2.0 | 5.2.1
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Date TSG# | TSG Doc. | CR |Rev Subject/Comment Old | New
22/12/02 | RAN_18 |RP-020843| 100 | - |Corrections to TFCI encoding of very short TFCI lengths 5.2.1 | 5.3.0
22/12/02 | RAN 18 |RP-020843| 102 | - |Corrections to TFCI encoding of very short TFCI lengths 5.2.1 | 5.3.0
22/12/02 | RAN 18 |RP-020849( 103 | - |Correction of editorial Error 5.2.1 [ 5.3.0
22/12/02 | RAN_18 |RP-020849( 104 | - |Miscellaneous Minor HSDPA Corrections 5.2.1 [ 5.3.0
22/12/02 | RAN_18 |RP-020852( 107 | - |Editorial modification to the section numberings 5.2.1 [ 5.3.0
25/03/03 [ RAN 19 |RP-030139( 108 | 1 |HSDPA corrections 5.3.0 [ 5.4.0
25/03/03 | RAN 19 |RP-030139( 109 | 3 |Miscellaneous Corrections 5.3.0 [ 5.4.0
24/06/03 | RAN_20 |RP-030276( 111 | - |Corrections to field coding of CQI for HS-SICH (3.84Mcps TDD) 5.4.0 | 5.5.0
24/06/03 | RAN_20 |RP-030276( 112 | - |Correction to definition of number of bits available to HS-DSCH in 5.4.0 | 55.0

one TTI.

06/01/04 | RAN_22 [RP-030646( 118 | 1 |Correction of subframe segmentation, physical channel mapping & | 5.5.0 | 5.6.0
rate matching for 1.28Mcps TDD

06/01/04 | RAN_22 |RP-030650( 119 | - |Clarification of the CRC attachment procedure for HS-SCCH (TDD) | 5.5.0 | 5.6.0
06/01/04 | RAN_22 [RP-030660| 120 HARQ process identifier mapping 5.5.0 [ 5.6.0
06/01/04 | RAN_22 [RP-030712| 121 Alignment of "Soft channel bits" terminology with 25.306 5.5.0 | 5.6.0
13/01/04 | RAN_22 - - - | Created for M.1457 update 5.6.0 | 6.0.0
07/09/04 | RAN_25 |RP-040315[ 124 | 1 |Correction of symbol Xi defined in sub-frame segmentation step 6.0.0 | 6.1.0
13/12/04 | RAN_26 |RP-040451| 125 | - [Introduction of MICH 6.1.0 [ 6.2.0
20/03/06 | RAN_31 [RP-060078(0126 | - |Introduction of the Physical Layer Common Control Channel 6.2.0 | 7.0.0
(PLCCH)
20/03/06 | RAN_31 |RP-060079(0127| - |Introduction of 7.68Mcps TDD option 6.2.0 [ 7.0.0
29/09/06 | RAN_33 |RP-060492(0129| - |Introduction of E-DCH for 3.84Mcps and 7.68Mcps TDD 7.00 | 7.1.0
29/09/06 | RAN_33 |RP-060491| 0130 - |Correction to coding of PLCCH for 1.28Mcps TDD 7.00 [ 7.1.0
13/03/07 | RAN_35 |RP-070118]| 0131 | 2 [Introduction of E-DCH for 1.28Mcps TDD 7.1.0 | 7.2.0
30/05/07 | RAN_36 |RP-070385|0132| 1 |Support for MBSFEN operation 7.2.0 | 7.3.0
30/05/07 | RAN_36 |RP-070383[0133| 1 |Modification on HARQ process ID signalling for 1.28Mcps TDD 7.20 | 7.3.0
30/05/07 | RAN_36 |RP-070385|0135| - |Support for 1.28Mcps TDD MBSFN operation 7.2.0 | 7.3.0
11/09/07 | RAN_37 |RP-070650| 0136 | - [Introduction of multi-frequency operation for 1.28Mcps TDD 7.3.0 | 7.4.0
11/09/07 | RAN_37 |RP-070647|0137| - |TFCI mapping for S-CCPCH and 16QAM for 1.28Mcps TDD 7.3.0| 7.4.0
MBSFN
11/09/07 | RAN_37 |RP-070640| 0138 | 1 [Improved E-HICH signature sequence allocation for LCR TDD 7.3.0| 7.4.0
27/11/07 | RAN_38 |RP-070943[0141| 1 |More improvement on dedicated carrier for 1.28Mcps TDD MBMS | 7.4.0 | 7.5.0
04/03/08 | RAN_39 |RP-080140(0144| 1 |Some corrections for 1.28Mcps TDD EUL 75.0 | 7.6.0
04/03/08 | RAN_39 |RP-080141[{0145| 1 |Clarification on TECI mapping for 1.28Mcps TDD MBMS 7.5.0] 7.6.0
28/05/08 | RAN_40 |RP-080347(0147| 1 |Clarification on E-HICH coding for 1.28Mcps TDD 7.6.0 | 7.7.0
28/05/08 | RAN_40 |RP-080347[0148| 1 |Clarification of TRRI on E-AGCH for 1.28Mcps TDD EUL 76.0 | 7.7.0
28/05/08 | RAN_40 |RP-080347[0149| 1 |Correction of E-HICH coding for 1.28 Mcps TDD EUL 7.6.0 | 7.7.0
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