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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 Xx.y.z
where:
X the first digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 orgreater indicates TSGapproved document under change control.

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

z the third digit is incremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document describes the characteristics of the Layer 1 multiplexing and channel coding in the FDD mode of
UTRA.

2 References

The following documents contain provisions which, through reference in this text, 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 Foraspecific reference, subsequent revisions do not apply.

e Foranon-specific reference, the latest version applies.

[1] 3GPP TS 25.201: "Physical layer - General Description™.

[2] 3GPP TS 25.211: "Physical channels and mapping of transport channels onto physical channels
(FDD)".

[3] 3GPP TS 25.213: "Spreading and modulation (FDD)".

[4] 3GPP TS 25.214: "Physical layer procedures (FDD)".

5] 3GPP TS 25.215: "Physical layer — Measurements (FDD)".

[6] 3GPP TS 25.221: "Physical channels and mapping of transport channels onto physical channels
(TDD)".

[7] 3GPP TS 25.222: "Multiplexing and channel coding (TDD)".

[8] 3GPP TS 25.223: "Spreading and modulation (TDD)".

9] 3GPP TS 25.224: "Physical layer procedures (TDD)".

[10] 3GPP TS 25.225: "Physical layer — Measurements (TDD)".

[11] 3GPP TS 25.302: "Services Provided by the Physical Layer".

[12] 3GPP TS 25.402: "Synchronization in UTRAN, Stage 2".

[13] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification™.

[14] ITU-T Recommendation X.691 (12/97) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)"

[15] 3GPP TS 25.306: "UE Radio Access capabilities".

[16] 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:
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Assisting secondary serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the secondary
downlink frequency, where the UE is configured to simultaneously monitor a HS-SCCH set and receive HS-DSCH if it
is scheduled in that cell.

Assisting serving HS-DSCH Cell: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the
UE is configured to simultaneously monitora HS-SCCH set and receive HS-DSCH if it is scheduled in that cell.

Cell group: A group of (one or two) Multiflow mode cells that have the same CPICH timing. The CQI reports for all
the cells in a cell group are reported together in the same sub frame. The cells that belong to a cell group are indicated
by higher layers.

MIMO mode: This term refers to the downlink MIMO configuration with two trans mit antennas

MIMO mode with four transmit antennas: This termrefers to the downlink MIMO configuration with four transmit
antennas

Multiflow mode: The UE is configured in Multiflow mode when it is configured with assisting serving HS-DSCH cell.

Primary uplink frequency: If a single uplink frequency is configured for the UE, then it is the primary uplink
frequency. In case more than one uplink frequency is configured for the UE, then the primary uplink frequency is the
frequency on which the E-DCH corresponding to the serving E-DCH cell associated with the serving HS-DSCH cell is
transmitted. The association between a pair of uplink and downlink frequencies is indicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is a frequency on which an E-DCH corresponding to a
serving E-DCH cell associated with a secondary serving HS-DSCH cell is transmitted. The association between a pair
of uplink and downlink frequencies is indicated by higher layers.

TG: Transmission Gap is consecutive empty slots that have been obtained with a transmission time reduction method.
The transmission gap can be contained in one or two consecutive radio frames.

TGL: Transmission Gap Length is the number of consecutive empty slots that have been obtained with a transmission
time reduction method. 0 <TGL< 14. The CFNs of the radio frames containing the first empty slot of the transmission
gaps, the CFNs of the radio frames containing the last empty slot, the respective positions N5t and Njag Within these
frames of the first and last empty slots of the transmission gaps, and the transmission gap lengths can be calculated with
the compressed mode parameters described in [5].

TrCH number: The transport channel number identifies a 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 is as follows: 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.

1°'secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1°' secondary serving
HS-DSCH cell is the secondary serving HS-DSCH cell that is associated with the secondary uplink frequency. If the
UE is configured with a single uplink frequency, the 1% secondary serving HS-DSCH cell is a secondary serving HS-
DSCH cell whose index is indicated by higher layers.

2" secondary serving HS-DS CH cell: If the UE is configured with more than two serving HS-DSCH cells, the 2"
secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

3" secondary serving HS-DSCH cell: If the UE is configured with more than three serving HS-DSCH cells, the 3rd
secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

4t secondary serving HS-DSCH cell: If the UE is configured with more than four serving HS-DSCH cells, the 4t
secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

5t secondary serving HS-DSCH cell: If the UE is configured with more than five serving HS-DSCH cells, the 5
secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

6t secondary serving HS-DSCH cell: If the UE is configured with more than sixserving HS-DSCH cells, the 6"
secondary serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.

7" secondary serving HS-DSCH cell: If the UE is configured with eight serving HS-DSCH cells, the 7" secondary
serving HS-DSCH cell is a secondary serving HS-DSCH cell whose index is indicated by higher layers.
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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
Ix/ round towards -o, i.e. integer such that x-1< /x/ <x
/x/ absolute value of x

) o 1, x>0
sgn(x) signum function, i.e. sgn(x) =

-1 x<0

Nfirst The first slot in the TG, located in the first compressed radio frame if the TG spans two frames.
N)ast The last slot in the TG, located in the second compressed radio frame if the TG spans two frames.
Nir Number of transmitted slots in a radio frame.

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

TrCH number

i

j TFC number

k Bit number

| TF number

m Transport block number

n; Radio frame number of TrCH i.

p PhCH number

r Code block number

| Number of TrCHs ina CCTrCH.

Ci Number of code blocks in one TTI of TrCH i.

Fi Number of radio frames in one TTl of TrCH i.

M; Number of transport blocks in one TTI of TrCH 1.

Ndata Number of data bits that are available forthe CCTrCH in a radio frame with TFC j.
Ng;aj Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC j.
P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit for the uplink. Signalled fromhigher 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

vy, Y
2,7

3.3 Abbreviations

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

ARQ Automatic Repeat Request

BCH Broadcast Channel

BER Bit Error Rate

BLER Block Error Rate

BS Base Station

CCPCH Common Control Physical Channel
CCTrCH Coded Composite Transport Channel
CFN Connection Frame Number

CLTD Closed Loop Transmit Diversity
CRC Cyclic Redundancy Check

DCH Dedicated Channel

DL Downlink (Forward link)

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel

DPDCH Dedicated Physical Data Channel
DS-CDMA Direct-Sequence Code Division Multiple Access
DTX Discontinuous Transmission
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FACH Forward Access Channel

E-AGCH E-DCH Absolute Grant Channel

E-DCH Enhanced Dedicated Channel

E-DPCCH E-DCH Dedicated Physical Control Channel
E-DPDCH E-DCH Dedicated Physical Data Channel
E-HICH E-DCH Hybrid ARQ Indicator Channel
E-RGCH E-DCH Relative Grant Channel

E-RNTI E-DCH Radio Network Temporary Identifier
E-ROCH E-DCH Rank and Offset Channel

FDD Frequency Division Duplex

F-DPCH Fractional Dedicated Physical Channel
F-TPICH Fractional Transmitted Precoding Indicator Channel
FER Frame Error Rate

GF Galois Field

HARQ Hybrid Automatic Repeat reQuest

HS-DPCCH Dedicated Physical Control Channel (uplink) for HS-DSCH
HS-DPCCH;, Secondary Dedicated Physical Control Channel (uplink) for HS-DSCH, when
Secondary_Cell_Enabled is greater than 3

HS-DSCH High Speed Downlink Shared Channel
HS-PDSCH High Speed Physical Downlink Shared Channel
HS-SCCH Shared Control Channel for HS-DSCH

MAC Medium Access Control

MBSFN MBMS over a Single Frequency Network
Mcps Mega Chip Per Second

MIMO Multiple Input Multiple Output

MS Mobile Station

OVSF Orthogonal Variable Spreading Factor (codes)
PCCC Parallel Concatenated Convolutional Code
PCH Paging Channel

PhCH Physical Channel

PRACH Physical Random Access Channel

RACH Random Access Channel

RSC Recursive Systematic Convolutional Coder
RV Redundancy Version

RX Receive

SCH Synchronization Channel

SF Spreading Factor

SFN System Frame Number

SIR Signal-to-Interference Ratio

SNR Signal to Noise Ratio

S-DPCCH Secondary Dedicated Physical Control Channel

S-E-DPCCH Secondary Dedicated Physical Control Channel for E-DCH
S-E-DPDCH Secondary Dedicated Physical Data Channel for E-DCH

S-E-RNTI Secondary E-RNTI

TF Transport Format

TFC Transport Format Combination

TFCI Transport Format Combination Indicator
TPC Transmit Power Control

TPI Transmitted Precoding Indicator

TrCH Transport Channel

TTI Transmission Time Interval

TX Transmit

UL Uplink (Reverse link)

3GPP



Release 11 14 3GPP TS 25.212 V11.6.0 (2013-09)

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, rate matching, interleaving and transport channelk mapping onto/splitting from physical channels.

4.2 General coding/multiplexing of TrCHs

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

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 fromthe set {10 ms, 20 ms, 40 ms, 80 ms}, where 80 ms TTI for
DCH shall not be used unless SF=512.

The following coding/multip lexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- transport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3);
- radio frame equalisation (see subclause 4.2.4);
- rate matching (see subclause 4.2.7);
- insertion of discontinuous transmission (DT X) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.5and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);
- mapping to physical channels (see subclause 4.2.12).

The coding/multiplexing steps for uplink and downlink are shown in figure 1 and figure 2 respectively.
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Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink

The single output data stream fromthe TrCH multiplexing, including DTX indication bits in downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.
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4.2.1 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 hits and it is signalled fromhigher layers what CRC size that should be used for each TrCH.
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:

- Qerea(D)=D* + D+ D+ D°+ D + 1;
- deras(D)= D' + D2 +D° + 1;

- Qorer2(D) =D+ D" +D°+ D+ D +1;
- gere(@) =D+ D' +D*+D*+D + 1.

a
Pimt» Pimzs Pimas- - -» Pime. - A 18 the size of a transport block of TrCH i, m is the transport block number, and L; is the

Denote the bits in a transport block delivered to layer 1by @, @5

Qimg s+ - -» Qi » aNd the parity bits by

number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled fromhigher layers.
The encoding is performed in a systematic form, which means that in GF(2), the polynomial:
(+23 (+22 24 23 22 1
aimlDAJr -’_aimZDA|+ +"'+aim/-\-D + pimlD + pimZD ...t pim23D + pim24
yields a remainder equal to 0 when divided by gcre4(D), polynomial:
A +15 A +14 16 15 14 1
aimlD +a1'm2D +"'+aimA| D™+ pimlD + pim2D +...F pimlSD + pim16

yields a remainder equal to 0 when divided by gcrcr6(D), polynomial:

a_ DA yia

A+10 12 11 10 1
iml |m2D +"'—i_a'imAiD + pimlD + pimZD +...t pimllD + pim12
yields a remainder equal to 0 when divided by gcrci2(D) and polynomial:
a DN +a

im2

DA® ot A D + PiyuD” + PiaD° ++ 4 Pir D' + Pig

yields a remainder equal to 0 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 calcu lation (M; = 0) and the size of a transport block is zero (A;j= 0), CRC shall be attached, i.e. all
parity bits equal to zero.

42.1.2 Relation between input and output of the CRC attachment block

The bits after CRC attachment are denoted by b .,b. b . ... bimBi , where B; = Ai+ L;. The relation between ajmk

iml? ~im2?~im37

and bim is:
Bk = Qi k=1,2,3, ..., A

Bk = PimL ii-gay K=A+ LA +2A+3, A+ L
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4.2.2  Transportblock concatenation and code block segmentation

Alltransport blocks in a TTI are serially concatenated. If the number of bits ina TT1 is larger than Z, the maximum size
of a code block in question, then code block segmentation is performed after the concatenation of the transport blocks.
The maximum size of the code blocks depends on whether convolutional coding or turbo coding is used for the TrCH.

42.2.1 Concatenation of transport blocks

b

im2?

b,

The bits input to the transport block concatenation are denoted by b k3t e

iml?

bing where i is the TrCH

number, m is the transport block number, and B; is the number of bits in each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by Xy, X;5, X3, ..., Xix, , Where i

is the TrCH number and X;=M;B;. They are defined by the following relations:
Xy = bllk k=12 .., B;
X =By gy K=Bi+1Bi+2 .., 2B

X =030 28) kK=2Bi+1, 2B +2, ..., 3B

Xie =Bim, oom, g,y K= (Mi-1)Bi + 1, (Mi - 1)B; + 2, ..., MiB;

4.2.2.2 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;j>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 bits input to
the segmentation, X;, is not a multiple of C;, filler bits are added to the beginning of the first block. If turbo coding is
selected and X; < 40, filler bits are added to the beginning of the code block. The filler bits are trans mitted and they are
always set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;

- turbo coding: Z = 5114,

The bits output from code block segmentation, for C; = 0, are denoted by Oj1,0;5, O35 - - -, Ojrc, , Where i is the TrCH
number, r is the code block number, and K; is the number of bits per code block.

Number of code blocks:
C = [x/z]

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

if X; < 40and Turbo coding is used, then

Ki =40

else
Ki=/Xi/C;/

end if

Number of filler bits: Y; = CiK| - X;
fork =1to Y; -- Insertion of filler bits

Oy =0
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end for

fork = Yj+1to K;

Oie = X (k-v,)
end for
r=2 -- Segmentation
while r <C;

fork =1to K;

Oirkc = Xi (ke (r-1)-K,—Y;) |
end for
r=r+1

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by 0j1,0;5,0i5,- .., Oj. , Where i is the

TrCH number, r is the code block number, and K; is the number of bits in each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by Y.y Yir2s Yirgs--+» Yiry, » Where Y; is the number of

encoded bits. The relation between Oijrk and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to TrCHs:
- convolutional coding;
- turbo coding.
Usage of coding scheme and coding rate for the different types of TrCH is shown in table 1.
The values of Y; in connection with each coding scheme:
- convolutional coding with rate 1/2: Y; = 2*K; + 16; rate 1/3:Y; = 3*K; + 24;

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

Table 1: Usage of channel coding scheme and coding rate

Type of TrCH Coding scheme Coding rate
BCH
PCH . . 1/2
RACH Convolutional coding
1/3,1/2
DCH, FACH Turbo coding 1/3
4231 Convolutional coding

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

Output from the rate 1/3 convolutional coder shall be done in the order output0, outputl, output2, output0, outputl,
output 2, output 0,...,output2. Output fromthe rate 1/2 convolutional coder shall be done in the order output 0, output 1,
output 0, output 1, output 0, ..., output 1.
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8tail bits with binary value 0 shall be added to the end of the code block before encoding.

The initial value of the shift register of the coder shall be "all 0" when starting to encode the input bits.

Input ~
*~{B}- D ~{Bl D~~~
DS (N | . _ Output 0
D N7 > % > Gp = 561 (octal)
9. Y. S | . S L3 oupu
L U A\ L L A Gl = 753 (OCta|)
(a) Rate 1/2 convolutional coder
Input
—r bbb Dh—{Dh DDl D]
Il Iy Xl x| Ouputo
—U U gl U U U » Gy = 557 (octal)
X o X X oupul
- - e v - G, = 663 (octal)
9. S | - L, output 2
G, =711 (octal)
(b) Rate 1/3 convolutional coder
Figure 3: Rate 1/2 and rate 1/3 convolutional coders
42.3.2 Turbo coding
42321 Turbo coder

The scheme of Turbo coder is a Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is /3. The structure of Turbo
coder is illustrated in figure 4.

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

G(D) = {11 g,(D) ,
90(D)

where
go(D) = 1 + D*+ D®,
g1(D)=1+D + D%

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

Output from the Turbo coder is
X1,21,2'1, X2, 22, 2%, .., XK, ZK, Z'Ks

where Xg, 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 zy, z, ..., zx and z'y, z, ..., Z'k are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by x'1, X, ..., X'k, and these bits are to be input to the
second 8-state constituent encoder.

3GPP



Release 11 21 3GPP TS 25.212 V11.6.0 (2013-09)

Xk
1st constituent encoder
Xk
Input —s -I»
Y
Input Output
Turbo code
internal interleaver 2nd constituent encoder
Output

Figure 4: Structure of rate 1/3 Turbo coder (dotted lines apply for trellis termination only)

42.3.2.2 Trellis termination for Turbo coder

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

The first three tail bits shall be used to terminate the first constituent encoder (upper switch of figure 4 in lower
position) while the second constituent encoder is disabled. The last three tail bits shall be used to terminate the second
constituent encoder (lower switch of figure 4 in lower position) while the first constituent encoder is disabled.

The transmitted bits for trellis termination shall then be:

L} L} 1 1 1 1
XK+11 ZK+11 XK+21 ZK+2! XK+31 ZK+31 X K+1y Z K+1y X K+23 Z K+23 X K+31 z K+3:

42323 Turbo code internal interleaver

The Turbo code internal interleaver consists of bits-input to a rectangular matrix with padding, intra-row and inter-row
permutations of the rectangular matrix, and bits-output fromthe rectangular matrix with pruning. The bits input to the
Turbo code internal interleaver are denoted by X;, X,, X;,..., Xk , where K is the integer number of the bits and takes
onevalue of40 < 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;.

The following subclause specific symbols are used in subclauses 4.2.3.2.3.1 t0 4.2.3.2.3.3:

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

v Primitive root

((1)cios,..pzy  Base sequence for intra-row permutation

Qi Minimum prime integers

ri Permuted prime integers
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<T (l )>ie{0,1,~~~,R—l} Inter-row permutation pattern

<Ui (J)> Intra-row permutation pattern of i-th row
jefo,-Cc-1}

i Index of row number of rectangular matrix

j Index of column number of rectangular matrix
k Index of bit sequence
423231 Bits-input to rectangular matrix with padding

The bit sequence X;, X,,X3,..., X, inputto the Turbo code internal interleaver is written into the rectangular matrix
as follows.

(1) Determine the number of rows of the rectangular matrix, R, such that:
5,if (40 < K <159)
R =19 10,if ((160 < K <200) or (481< K <530)) .
20, if (K = any other value)
The rows of rectangular matrix are numbered 0, 1, ..., R - 1 from top to bottom.

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

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

p-1 if K<Rx(p-1)
C=<p if Rx(p-)<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,, Xg,..., X intothe R x C rectangular matrix row by row starting with bit y; in
column 0 of row O:

Y1 Yo Y3 - Ye
YcH) Yc+2) Yc+3) -+ Yoc
YrR-cwy Y(r-pc+2) Y(R-pc+3) ---Yrxc

whereyg =xc fork=1,2, ..., Kand if R xC >K, the dummy bits are padded such that y, =0orl fork =K + 1, K

+2,...,RxC. Thesedummy bits are pruned away from the output of the rectangular matrix after intra-row and
inter-row permutations.

42.3.2.3.2 Intra-row and inter-row permutations

After the bits-input to the Rx C rectangular matrix, the intra-row and inter-row permutations for the R x C rectangular
matrix are performed stepwise by using the following algorithm with steps (1) — (6):

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

(2) Construct the base sequence <s(j)>j€{01___ o2} for intra-row permutation as:

s(j)=(vxs(j—1)modp, j=1,2,..., (p-2),and s(0) = 1.

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

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

the sequence <qi> i R-1) to be a least prime integer such that g.c.d(gi, p-1) = 1, q; > 6,and q; > qi. 1) for

ie0,1, -,
eachi=1,2,...,R—1 Hereg.c.d. is greatest common divisor.

(4) Permute the sequence (q;) ) to make the sequence <ri>i {

(01 R1) such that

ic{0,1---R
rri=0qi, i=0,1,...,R-1,

where <T(i)>ie{0‘1’“”R_1} is the 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.
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Table 3: Inter-row permutation patterns for Turbo code internal interleaver
Number of input bits l(\)l;l:r(ljl\t,)vesr Inter-row permutation patterns
K R <T(0), T(1), ..., T(R - 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>
(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) Performthe i-th (i =0, 1, ..., R - 1) intra-row permutation as:

if (C =p) then
U;(j)=s((jxr)mod(p-1)), j=0,1,....(p-2),and Ui(p - 1) = 0,

where U;(j) is the original bit position of j-th permuted bit of i-th row.

end if
if (C =p + 1) then
Ui(j)=s((jxr)mod(p-1), j=0,1,....(p-2).

where U;(j) is the original bit position of j-th permuted bit of i-th row, and

Ui(p - 1) = 0,and Ui(p) = p,

if (K =R xC)then
Exchange Ugr.1(p) with Ug_1(0).
end if
end if
if (C =p-1)then
Ui(i)=s((ixr)mod(p-1)-1, j=0,1 ... (p-2),

where U;(j) is the original bit position of j-th permuted bit of i-th row.

end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T (l )>i€{0 1R}

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

4.2.3.2.3.3 Bits-output from rectangular matrix with pruning

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

Y1 Ywra Yera - Y(C-nRrey
Y2 Y@wre Yer2) --Y(cre2)

YR YR Y'3r R A
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The output of the Turbo code internal interleaver is the bit sequence read out column by column fromthe 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'cg in row
R-1of column C - 1. The outputis pruned by deleting dummy bits that were padded to the input of the rectangular

matrix before intra-row and inter row permutations, i.e. bits y'x that corresponds to bits yi with k > K are removed from

the output. The bits output from Turbo code internal interleaver are denoted by x'1, X', ..., X'k, where x'; corresponds to
the bit y', with smallest index k after pruning, x'; to the bit y'x with second smallest index k after pruning, and so on. The
number of bits output from Turbo code internal interleaver is K and the total number of pruned bits is:

R x C-K.

4233 Concatenation of encoded blocks

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

channel coding blockas itis. The bits output are denoted by C;;,C;,,Ci3, ..., Cig, , where i is the TrCH number and
E; = C;Y;. The output bits are defined by the following relations:

Ci =VYiue k=12 .. 7
Cik = Yioky) K=YitLYi+2 . 2Y

Cic = VYiakayy K=2Yi+1,2i+2 . 3Y

Clk - yi,Ci,(k—(Ci—l)Yi) k = (C| - 1)Y| + 1, (C| - 1)Y| + 2, veoy C|Y|

If no code blocks are input to the channel coding (C; =0), no bits shall be output fromthe 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 subclause 4.2.7. Radio frame size equalisation is only performed in the UL.

The input bit sequence to the radio frame size equalisation is denoted by C;;, C;5, Ciz, . .., Cjg , where i is TrCH number

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

- tx=cjfork=1... Ej; and

- tx={0,1} fork=Ej+1... T;, if E; < Tj;
where

- Ti=F*Nj;and

- N, = |7Ei /Fi"| is the number of bits per segment after size equalisation.

425  1%interleaving
4251 Void

4.25.2 1%t interleaver operation

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver is denoted by X 1, X; 5, X 5,.., X ., where i is TrCH number and X; the number of bits. Here X; is
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guaranteed to be an integer multiple of the number of radio frames in 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 TTL 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 Rl x C1 matrix row by row starting with bit X;, in column 0 of row 0

and ending with bit X; zy.cq) incolumn C1-1of row R1 - 1:

xi,l Xi,2 Xi,S t Xi,Cl
X (1) Xi (c1+2) Xi (c1+3) -+ Xj (2xc)
Xi,((Rl—l)xClJrl) Xi,((Rl—l)xCl+2) Xi,((Rl—l)xClJrS) e Xi,(RGCl)
(4) Perform the inter-column permutation for the matrix based on the pattern <P1c1(j)>je{01 cra) shown in table

4, where Plc; (j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Yik:

Yii VYiwuy Yiewrwy - Yigcroxriy

Yie Yiruz Yiewwz - Yicroxru)

Yirt  Yiexry Yiiary -+ Yicwry

(5) Read the output bit sequence Y; 1, Yi,, Yiss--- Yicwry Ofthe block interleaver column by column from the

inter-column permuted R1 x C1 matrix. Bit Y;, corresponds to row 0of column 0 and bit Y; r.cy)
corresponds to 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
<P1ci1(0), P1ci(1), ..., P1c(C1-1)>
10 ms 1 <0>
20 ms 2 <0,l>
40 ms 4 <0213>
80 ms 8 <0,4,2,6,1,5,3,7>

4253 Relation between input and output of 1% interleaving in uplink

The bits input to the 1" interleaving are denoted by t;,,; ,,t; 5,...,t; , where i is the TrCH number and T; the

number of bits. Hence, Xk = tjxand X; =T;.

The bits output fromthe 1% interleaving are denoted by d;,,d;,,d; ,...,d;1 ,and dik = Yik.
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4254 Relation between input and output of 15" interleaving in downlink

If fixed positions of the TrCHs in a radio frame is used then the bits input to the 1% interleaving are denoted by
hi Dz, hig, ... g where i s the TrCH number. Hence, xx = hikand X; = Di.

If flexible positions of the TrCHs in a radio frame is used then the bits input to the 1% interleaving are denoted by
9i1:9i2: Yiz»- - -» Gig, » Where i is the TrCH number. Hence, Xk = Qik and X; = G;.

The bits output fromthe 1*" interleaving are denoted by qj;, G, , Qiz»- - -+ Uig, » Where i is the TrCH number and Q is the
number of bits. Hence, (ik = Yik, Qi = FiH; if fixed positions are used, and Q; = G; if flexible positions are used.

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 rate matching in the DL and radio frame size equalisation in the UL the input bit
sequence length is guaranteed to be an integer multiple of F;.

The input bit sequence is denoted by X;;, Xi5, Xj3,..., Xy where i is the TrCH number and X; is the number bits. The
Fi output bit sequences per TTl are denoted by Y; 11, Y21 Yinar---» Yiny, Where niis the radio frame number in
current TTland Y; is the number of bits per radio frame for TrCH i. The output sequences are defined as follows:

Yink = Xi,((ni—l)Yi)+k JNni=1.. . F,k=1..Y,

where

Yi = (Xi !/ Fi) is the number of bits per segment.
The n; -th segment is mapped to the n; -th radio frame of the transmission time interval.
42.6.1 Relation between input and output of the radio frame segmentation block in

uplink

The input bit sequence to the radio frame segmentation is denoted by d;y,d;,,d;, ..., i , where i is the TrCH

number and T; the number of bits. Hence, Xix = dix and X; = T;.

The output bit sequence corresponding to radio frame n; is denoted by €;;,€;,,€;5,...,€ ,wherei is the TrCH

number and N is the number of bits. Hence, €;, = Y;,,and Ni =Y.

4.2.6.2 Relation between input and output of the radio frame segmentation block in
downlink

The bits input to the radio frame segmentation are denoted by Gy, Gz, Gis)- - -, Qig , Where i is the TrCH number and Q;
the number of bits. Hence, Xik = Qik and X; = Q;.

The output bit sequence corresponding to radio frame n; is denoted by f;, iy, fi5,..., fiy, , where i is the TrCcH

number and V;j is the number of bits. Hence, fi’k = Yinkand Vi =Yi.

4.2.7  Rate matching

Rate matching means that bits on a transport channel are repeated or punctured. Higher layers assign a rate-matching
attribute for each transport channel. This attribute is semi-static and can only be changed through higher layer
signalling. The rate-matching attribute is used when the number of bits to be repeated or punctured is calculated.
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The number of bits on a transport channel can vary between different transmission time intervals. In the downlink the
transmission is interrupted if the number of bits is lower than maximum. When the number of bits between different
transmission time intervals in uplink is changed, bits are repeated or punctured to ensure that the total bit rate after
TrCH multiplexing is identical to the total channel bit rate of the allocated dedicated 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 and no uplink DPDCH will be selected in the case of uplink rate matching.

Notation usedin subclause 4.2.7 and subclauses:

Ni’j:

N/

AN,

|,j:

AN

NreL:
RM;:

PL:

Nata,j-

P1e(ni):

S[n]:

For uplink: Number of bits in a radio frame before rate matching on TrCH i with transport format
combination j.

For downlink: An intermediate calcu lation variable (not an integer but a multiple of 1/8).

Number of bits in a transmission time interval before rate matching on TrCH i with transport format I.
Used in downlink only.

For uplink: If positive - number of bits that should be repeated in each radio frame on TrCH i with
transport format combination j.

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

For downlink : An intermediate calculation variable (not an integer but a multip le of 1/8).
If positive - number of bits to be repeated in each transmission time interval on TrCH i with transport
format I.

If negative - number of bits to be punctured in each transmission time interval on TrCH i with transport
format I.

Used in downlink only.

Positive or null: number of bits in the radio frame corresponding to the gap for compressed mode for the
CCTrCH.

Semi-static rate matching attribute for transport channel i. RM; is provided by higher layers or takes a
value as indicated in clause 4.2.13.

Puncturing limit for uplink. This value limits the amount of puncturing that can be applied in order to
avoid multicode or to enable the use of a higher spreading factor. Signalled from higher layers. The
allowed puncturing in % is actually equal to (1-PL)*100.

Total number of bits that are available for the CCTrCH in a radio frame with transport format
combination j.

Number of TrCHs in the CCTrCH.

Intermediate calcu lation variable.

Number of radio frames in the transmission time interval of TrCH i.

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

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

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 clause 4.2.5.2 (note that the P1¢ is self-inverse).
Used for rate matching in uplink only.

The shift of the puncturing or repetition pattern for radio frame nj when N = Plp, (I‘li ) Used in uplink
only.
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TFi(j):  Transport format of TrCH i for the transport format combination j.
TFS(i)  The set of transport format indexes | for TrCH i.
TFCS The set of transport format combination indexes j.
€ini Initial value of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
Eplus Increment of variable e in the rate matching pattern determination algorithm of subclause4.2.7.5.
Eminus Decrement of variable e in the rate matching pattern determination algorithmof subclause 4.2.7.5.
b: Indicates systematic and parity bits

b=1: Systematic bit. xi in subclause 4.2.3.2.1.

b=2: 1°' parity bit (fromthe upper Turbo constituent encoder). z. in subcaluse 4.2.3.2.1.

b=3: 2" parity bit (fromthe lower Turbo constituent encoder). z in subclause 4.2.3.2.1.

The * (star) notation is used to replace an indexx when the indexed variable X, does not depend on the index x. In the
left wing of an assignment the meaning is that " X~ = Y" is equivalent to "for all x do X, =Y ". In the right wing of an
assignment, the meaning is that "Y = X " is equivalent to "take any x and do Y = X,".

The following relations, defined forall TFC j, are used when calculating the rate matching parameters:

Z,,=0

[(i RM <N, | NmJ

Zij: m=1 : foralli=1...1 1)
2 RM,*N,,
AN =2, =Z;,; —N;; foralli=1...1
42.7.1 Determination of rate matching parameters in uplink
42.7.1.1 Determination of SF and number of PhCHs needed

In uplink, puncturing can be applied to match the CCTrCH bit rate to the PhCH bit rate. The bit rate of the PACH(s) is
limited by the UE capability and restrictions imposed by UTRAN, through limitations on the PhCH spreading factor.
The maximum amount of puncturing that can be applied is 1-PL, PL is signalled from higher layers. The number of
available bits in the radio frames of one PhCH for all possible spreading factors is given in [2]. Denote these values by
N2ss, N12g, Nga, Na32, N1g, Ng, and Ng4, where the index refers to the spreading factor. The possible number of bits available
to the CCTrCH on all PhCHS, Ngata, then are { Nosg, Na2g, Naa, N3z, Nig, Ng, Ny 2x Ny, 3xNy, 4x Ny, 5xNg, 6xNyJ.

Fora RACH CCTrCH SETO represents the set of Ngq values allowed by the UTRAN, as set by the minimum SF
provided by higher layers. SET0 may be a sub-set of { N2sg, N12g, Ngs, N32 }. SETO does not take into account the UE’s
capability.

For other CCTrCHs, SET0 denotes the set of Nyt Values allowed by the UTRAN and supported by the UE, as part of
the UE’s capability. SETO0 can be a subset Of{ N2sg, N12g, Nga, N3p, N1g, Ng, N412>< N4, 3xNy, 4x Ny, 5x Ny, 6><N4}. Ndata,j
for the transport format combination j is determined by executing the following algorithm:

I
SET1 = { Ngata in SETO such that (]Tylg {RM y }j X Ndata - z RM x X Nx,j is non negative }
- x=1

If SET1 is not empty and the smallest element of SET 1 requires just one PhCH then

Ndata,j =min SET1
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else

|
SET2 = { Ngata in SETO such that (]TJQ {RM y }) X N s — PL X Z RM, x Nx,j is non negative }

x=1
Sort SET2 in ascending order
Ngata = min SET2
While Ngata is not the max of SET2 and the follower of Nyatq requires no additional PhCH do

Ngata = follower of Ngata in SET 2

End while
Ndataj = Ngata
End if

Fora RACH CCTrCH, if Ngatj is not part of the UE’s capability then the TFC j cannot be used.

42.7.1.2 Determination of parameters needed for calculating the rate matching pattern

The number of bits to be repeated or punctured, AN;;, within one radio frame for each TrCH i is calculated with
equation 1 for all possible transport format combinations jand selected every radio frame. Ngar j is given from
subclause 4.2.7.1.1.

In a compressed radio frame, N, is replaced by Nz, ; in Equation 1. NG is given as follows:

In a radio frame compressed by higher layer scheduling, Ngg}aj is obtained by executing the algorithm in subclause

t .
© ofthe value in normal mode.

4.2.7.1.1 but with the number of bits in one radio frame of one PhCH reduced to

N¢r is the number of transmitted slots in a compressed radio frame and is defined by the following relation:

15 _TGL, |f Nﬁrst + TGL S 15
N.
tr first in first frame if Nifrst + TGL > 15

30-TGL—N,,

,in second frame if Nsst + TGL > 15

Nrirst and TGL are defined in subclause 4.4.

In a radio frame compressed by spreading factor reduction, Ngg"m = ZX(Ndam - NTGL), where

15— N
Norop :ng

15 data, j

If AN;; = 0 then the output data of the rate matching is the same as the input data and the rate matching algorithm of
subclause 4.2.7.5 does not need to be executed.

If AN;; = 0 the parameters listed in subclauses 4.2.7.1.2.1and 4.2.7.1.2.2 shall be used for determining €;p;, €pys, and
eminus (regardless if the radio frame is compressed or not).

427121 Convolutionally encoded TrCHs

R = AN;j mod N;j; -- note: in this context AN;; mod N;; is in the range of 0 to N;;-1 i.e. -1 mod 10= 9.
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if R# Oand 2xR< Nj
then g =[ Nij/ R
else
q=[ Nij/ (R-Nij) |
endif
--note: g is a signed quantity.
if q is even
then q'=q +gcd( gl , F;)/ F; -- where gcd (| gl , Fi) means greatest common divisor of | gl and F;
-- note that g' is not an integer, but a multiple of 1/8
else
a=q
endif
forx =0toF;-1
SIl Lxxq'/l mod Fi] =( Lxxq'll div Fy)
end for
AN; = AN
a=2
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where :
X; =Nj;., and
€ini = (@xS[PLri(ni)]x|AN; | + 1) mod (a-Njj).
€pius = axNijj
€minus = ax|AN;|
puncturing for AN <0, repetition otherwise.
4.2.7.1.2.2 Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. AN;;>0, the parameters in subclause 4.2.7.1.2.1 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).

a=2 when b=2

a=1 when b=3
~[laN; /2], b=2
Tan, /2], b=3

If AN; is calculated as 0 for b=2 or b=3, then the following procedure and the rate matching algorithm of
subclause 4.2.7.5 don't need to be performed for the corresponding parity bit stream.

Xi =LNij /3],

q-= |_Xi /|AN;| ]
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if(q<2)
forr=0to Fi-1
S[(3xr+b-1) mod F|] =r mod 2;
end for
else
if g is even

then q'=q-gcd(q,F)/Fi - wheregcd (q,F;) means greatest common divisor of g and F;
--note that ' is not an integer, but a multiple of 1/8

else Qg'=q
endif
forx=0to F;j -1

r= rx><q'—| mod F;;
S[(3xr+b-1) mod Fi] =[xxq'ldiv F;;
endfor
endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where:
X; is as above:
€ini = (@xS[P1ri(n;)] x|AN;| + Xj) mod (axX;), if ejni =0then ej,; = axX;
Eplus = ax X;

€minus = ax |ANi |

4.2.7.2 Determination of rate matching parameters in downlink

For downlink channels, Ngaa j does not depend on the transport format combination j. Ngaw» is given by the
channelization code(s) assigned by higher layers.

Denote the number of physical channels used for the CCTrCH by P. Nga » is the number of bits available to the
CCTrCH in one radio frame and defined as Ngaa *=Px 15% (Ngata1 *Nyataz), Where Ngata1 and Ngarap are defined in [2]. Note
that contrary to the uplink, the same rate matching patterns are used in TTIs containing no compressed radio frames and
in TTIs containing radio frames compressed by spreading factor reduction or higher layer scheduling.

42721 Determination of rate matching parameters for fixed positions of TrCHs
4.2.7.2.1.1 Calculation of AN; max for normal mode and compressed mode by spreading factor
reduction

First an intermediate calcu lation variab le Niy* is calculated for all transport channels i by the following formula:

N, . :ix( max NiT,T'j
' |Zi TS (i)

In order to compute the ANiTJT' parameters for all TrCH i and all TF I, we first compute an intermediate parameter

AN; max by the following formula, where AN i« Is derived from N i « by the formula given at subclause 4.2.7:
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AN; o = F xAN, .

i,max

If AN, =0 then, for TrCH i, the output data of the rate matching is the same as the input data and the rate

i,max
matching algorithmof subclause 4.2.7.5 does not need to be executed. In this case we have :

VI eTFS(i) AN} =0

If AN, # 0 the parameters listed in subclauses 4.2.7.2.1.3 and 4.2.7.2.1.4 shall be used for determining ejn;, Eplus:

i,max

and epinss, and ANiT,T' }

4,2.7.2.1.2 Void

4.2.7.2.1.3 Determination of rate matching parameters for convolutionally encoded TrCHs
AN; = AN; o,
a=2
Ny = max Ny

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as input:

xi — Ni':'Tl

ni

e =aXNmax

plus

e :a><|ANi|

minus

Puncturing if AN; < 0, repetition otherwise. The values of ANiT,T' may be computed by counting repetitions or

puncturing when the algorithm of subclause 4.2.7.5 is run. The resulting values of AN ,T,T' can be represented with
following expression.

AN;|x X,
ANi'I:I'FI :P |

Wxsgn(ANi)

max

42.7.21.4 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, ie. AN, .. > 0, the parameters in subclause 4.2.7.2.1.3 are
used.

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

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

The bits indicated by b=1 shall not be punctured.
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AN? = LANi,max/zJ, forb=2
’_ANi,max/z-‘y forb=3

N _ = max)(NiTT' /3)

max etrs(i
For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in

subcaluse 4.2.7.5. The following parameters are used as input:
X, = NJT' /3

eini = Nmax

e :aXNmax

plus

e =a><‘ANib‘

minus

The values of ANiTJTI may be computed by counting puncturing when the algorithmof subclause 4.2.7.5 is run. The

resulting values of ANiTJT' can be represented with following expression.

Nf‘xXi ‘ANf‘xXi
+05 || ———
N

max max

ANiT|TI _ ‘

In the above equation, the first term of the right hand side represents the amount of puncturing for b=2 and the second
term represents the amount of puncturing for b=3.

4.2.7.2.2 Determination of rate matching parameters for flexible positions of TrCHs

4.2.7.2.2.1 Calculations for normal mode, compressed mode by higher layer scheduling, and
compressed mode by spreading factor reduction

First an intermediate calcu lation variable Nij is calculated for all transport channels i and all transport format
combinations j by the following formula:

1 al
Nij =2 >Nt

Then rate matching ratios RF; are calculated for each the transport channel i in order to minimise the number of DTX
bits when the bit rate of the CCTrCH is maximum. The RF; ratios are defined by the following formula:

Nyoon
RF. = __ data x RM

1 i=|
j@%S;(RMi xN,,)

The computation of ANiT',TI parameters is then performed in two phases. In a first phase, tentative temporary values of

ANiT,TI are computed, and in the second phase they are checked and corrected. The first phase, by use of the RF; ratios,

ensures that the number of DTX indication bits inserted is minimum when the CCTrCH bit rate is maximum, but it does
not ensure that the maximum CCTrCH bit rate is not greater than Nyaa+. per 10ms. The latter condition is ensured
through the checking and possible corrections carried out in the second phase.

At the end of the second phase, the latest value of ANiT',TI is the definitive value.
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The first phase defines the tentative temporary AN ,T|T forall transport channel i and any of its transport format | by

use of the following formula:

T

NI

RF;x N.TW ™ N g * RM % N.Tun ™
F.- "N )

il Fi>< | Ni‘l
Fox max X (RM <N

jeTFCs

The second phase is defined by the following algorithm:
forall j in TFCS in ascending order of TFCI do -- forall TFC

& Nite ) + AN ()
= F

D= -- CCTrCH bit rate (bits per 10ms) for TFC j

if D>N then

data,*

fori=1toldo -- forall TrCH

AN =F xAN;; -~ AN;; isderived from N, by the formula given at subclause 4.2.7.

it AN/Tt (j) > AN then
AN[TE () = AN
end-if
end-for
end-if
end-for

If ANiTvlTI =0 then, for TrCHi at TF I, the output data of the rate matching is the same as the input data and the rate
matching algorithmof subclause 4.2.7.5 does not need to be executed.

If AN ITlT' # 0 the parameters listed in subclauses 4.2.7.2.2.2 and 4.2.7.2.2.3 shall be used for determining €ini, €pius,

and €minus-
4.2.7.2.2.2 Determination of rate matching parameters for convolutionally encoded TrCHs
AN, = AN;"

a=2

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as input:

Xi — NJTI

e —axNT

plus

e =a><|ANi|

min us
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puncturing for AN, <O, repetition otherwise.

427223 Determination of rate matching parameters for Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHs, ie. AN, >0, the parameters in subclause 4.2.7.2.2.2 are
used.

If puncturing is to be performed, the parameters below shall be used. Indexb is used to indicate systematic (b=1), 1*!
parity (b=2), and 2" parity bit (b=3).

a=2 when b=2
a=1 when b=3
The bits indicated by b=1 shall not be punctured.

N :{LANJT' /2], b=2

"laNTm 2], b=3

For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithm in
subclause 4.2.7.5. The following parameters are used as input:

X;=N;"/3,

e =X,

ni I

€ous = ax X,

plus

e =a><|ANi|

min us

4.2.7.3 Bit separation and collection in uplink

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 fromturbo encoded TrCHs.

- FromO0to 2first and/or second parity bits that are fromturbo encoded TrCHs. These bits come into the first
sequence when the total number of bits in a block after radio frame segmentation is not a multiple of three.

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

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

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

- Allof the second parity bits that are fromturbo encoded TrCHs, except those that go into the first sequence
when the total number of bits is 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
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convolutionally encoded TrCHs and for turbo encoded TrCHs with repetition. The bit separation and bit collection are
illustrated in figures 5and 6.

Rate matching

[}
E Xiik Yiik i
1 [}
| |
| |
1 1
Radio frame | 1 [Bit separation Bit : TrCH
segmentation| €ix Xzih Rate mgtching yzih collection fik' Multiplexing >
I algorithm |
| |
1 [}
1 [}
! Xai . !
E _3'k> Rate matching ﬂ i
! algorithm !
......... >
Figure 5: Puncturing of turbo encoded TrCHs in uplink
Rate matching
Fr T T T T T T T T T TS T T T T T T T T T T T e s T T T s T E eI T E T T T T
Radio frame E Bit separation| Bit E TrCH
segmentation|€ig ! X1i ik | collection [fik 1 [ Multiplexin
I g ik iy . Y1ik ik P p g >
! Rate matching :
| algorithm !

Figure 6: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in uplink

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
= 3the third one. The offsets «, for these sequences are listed in table 5.

Table 5: TTI dependent offset needed for bit separation

TTI(ms) a1 a? as
10, 40 0 1 2
20, 80 0 2 1
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The bit separation is different for different radio frames in the 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) Po i Jip Bs Pa Ps Pe Vix
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
4.2.7.3.1 Bit separation

The bits input to the rate matching are denoted by €;,€;,,€;3,...,€; , where i is the TrCH number and N; is the
number of bits input 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 Xy, Xi5 s Xpigs- - -1 Xpix, - FOr

turbo encoded TrCHs with puncturing, b indicates the three sequences defined in clause 4.2.7.3, with b=1 indicating the
first sequence, and so forth. For all other cases b is defined to be 1. X; is the number of bits in each separated bit
sequence. The relation between €jkx and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-1)414(ay+ 3, ) m0d3 k=1,2,3,...X Xi =LN;/3]

Xii N3k = €N, 3 ek k=1,...,Nj mod 3 Note: When (N; mod 3) = 0 this row is not needed.
Xoik = €k 1)ts(aepy)mods K123, 0 X X =LN; /3]

X3ik = Ciak-1)itr(apy)mods KL 23,0 Xi Xi =LN; /3]

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xl,i,k :ei'k k=123, ....X% Xi = N;

4.27.3.2 Bit collection

The bits Xpik are input to the rate matching algorithmdescribed in subclause 4.2.7.5. The bits output fromthe rate
matching algorithmare denoted Yyt iz Yoizs- -1 Yoy, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by Zy;, Zy,ip, Zpjgs- - - Zpjy, -

After bit collection, the bits indicated as punctured are removed and the bits are then denoted by f,;, f,,, fis,..., fiVi ,

where i is the TrCH number and V;= N;;+4N;;. The relations between Yhik, Zpik, and fi are given below.

For turbo encoded TrCHs with puncturing (Yi=X;):

Zi,3(k—l)+1+(a1+ﬁni ymod3 = Y1k k=1,23,...Yi

Zi 3N, /3 ek = Yrif N3k k=1,...,Nj mod 3 Note: When (N; mod 3) = 0 this row is not needed.
Zi 3(k-1y1+(ap+fy Jmod3 = Y2k K=123,... Y

Zi,3(k—l)+1+(a3+ﬂni)mod3 = VYsik k=1,23,..Y,
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After the bit collection, bits Zj kx with value &, where 5{0, 1}, are removed fromthe bit sequence. Bit fi,l corresponds to

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

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Ziv = Yiik k=1,23,...Y;
When repetition is used, fj k=Zj k and Y;=V;.

When puncturing is used, Y;=X; and bits Z; kx with value § where 6z{0, 1}, are removed fromthe bit sequence. Bit fi,l
corresponds to the bit Zj k with smallest index k after puncturing, bit fi,z corresponds to the bit Zj k with second smallest
indexk after puncturing, and so on.

4.2.7.4 Bit separation and collection in downlink

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 of equal lengths.

The first sequence contains :

- Allof the systematic bits that are fromturbo encoded TrCHs.

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

- Allof the first parity bits that are from turbo encoded TrCHs.

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

- Allof the second parity bits that are fromturbo encoded TrCHs.

- Some of the systematic, first parity and second parity bits that are for trellis termination.
Puncturing is applied only to the second and third sequences.

The bit separation function is transparent for convolutionally encoded TrCHs and for turbo encoded T rCHs with
repetition. The bit separation and bit collection are illustrated in figures 7 and 8.

Rate matching

Channel Bit separation Bit 1*insertion of]
coding | Ci Xzih Rate matchin yzih collection giq DTX
’ ’ algorithm J indication ’

algorithm

E ﬁ‘ Rate matching ﬁﬁ i
| |
Figure 7: Puncturing of turbo encoded TrCHs in downlink
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Rate matching

Channel i |Bit separation Bit ! 1 insertion of
codin Cik ! X1i ik | collection |Jik | DTX
» ’ : 1Ik' ; . P indication »
! Rate matching :
| algorithm !
Figure 8: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in downlink
4.2.74.1 Bit separation

The bits input to the rate matching are denoted by C;;, C;,,Cy, ..., Cj, , where i is the TrCH number and E; is the

number of bits input to the rate matching block. Note that E; is a multiple of 3 for turbo encoded TrCHs and that the

transport format | for simplicity has been left out in the bit numbering, i.e. E;= NiT,TI . The bits after separation are

denoted by Xy, Xyiz Xpig- - -» Xpix, - Forturbo encoded TrCHs with puncturing, b indicates the three sequences defined

in clause 4.2.7.4, with b=1 indicating the first sequence, and so forth. For all other cases b is defined to be 1. X; is the
number of bits in each separated bit sequence. The relation between Cijkx and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xl,i,k :Ci,3(k—l)+l k=1,2, 3, ...,Xi Xi :Ei /3
X2,i,k :Ci,3(k—l)+2 k:1,2, 3, ...,Xi Xi :Ei /3
X3,i,k = Ci,3(k—l)+3 k=1,23,...X Xi=E;/3

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xl,i,k :Ci,k k:I, 2,3, ...,Xi Xi:Ei

42742 Bit collection

The bits Xpik are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output fromthe rate
matching algorithmare denoted Yyt Ypizs Yoizs- -1 Yoy, -

Bit collection is the inverse function of the separation. The bits after collection are denoted by Zyj,, Zy;5, Zyizs- - - Zpiy -
After bit collection, the bits indicated as punctured are removed and the bits are then denoted by J;;, 95, Gi3:-- - Gig,

where i is the TrCH number and G;= NiT,TI +AN JT' . The relations between Ypik, Zbik, and Qik are given below.
For turbo encoded TrCHs with puncturing (Yi=X;):

Zi 3k = Y1ik k=1,2,3,..,Yi
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Zi 3k1y+2 = Yoik k=1,23,...Yi

Zi 3k-1)+3 = Y3k k=1,2,3,...,Yi

After the bit collection, bits Zj x with value &, where 62{0, 1}, are removed fromthe bit sequence. Bit Jj 1 corresponds
to the bit Zj k with smallest index k after puncturing, bit gi 2 corresponds to the bit Zj x with second smallest indexk after
puncturing, and so on.

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:
Ziv = Y1ixk k=1,2,3,....Yi

When repetition is used, gi k=Zjk and Y;=G;.

When puncturing is used, Y;=X; and bits zj x with value § where 6z{0, 1}, are removed from the bit sequence. Bit Qi 1
corresponds to the bit Zj k with smallest index k after puncturing, bit gi 2 corresponds to the bit Z;j x with second smallest

indexk after puncturing, and so on.
4.2.7.5 Rate matching pattern determination

Denote the bits before rate matching by:

Xigs Xiz 1 Xigs- -+ Xix, , Where i is the TrCH number and the sequence is defined in 4.2.7.3 for uplink or in 4.2.7.4 for
downlink. Parameters X;, €ini, €pius, aNd Eminys are given in 4.2.7.1 for uplink or in 4.2.7.2 for downlink.

The rate matching rule is as follows:
if puncturing is to be performed

e = €jpi -- initial error between current and desired puncturing ratio

m=1 -- indexof current bit

do while m <= X;
€=€— Eninus -- update error
if e <= 0then -- check if bit number mshould be punctured

set bit x, mto Swhere 5#{0, 1}

e=e +epys - update error

end if
m=m+1 - next bit
end do
else
€ = Ejnj -- initial error between current and desired puncturing ratio
m=1 -- indexof current bit

do while m <= X;
€=€— €minus -- update error
do while e <=0 -- check if bit number mshould be repeated
repeat bit x; m

e=e+ epy--update error
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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

Every 10 ms, one radio frame fromeach TrCH is delivered to the TrCH multiplexing. These radio frames are serially
multiplexed into a coded composite transport channel (CCTrCH).

The bits input to the TrCH multiplexing are denoted by  fy, f,, fis,..., f;y, , where i is the TrCH number and Vi is the

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

multiplexing are denoted by S,,S,,S;,...,Ss, where S is the number of bits, ie. S = ZVi . The TrCH multiplexing is
i

defined by the following relations:

se="T, k=12..7"n
Sk = f2,(k—V1) k= Vi+1,Vi+2 ..., +V,

Sk = f3,(k7(V1+V2)) k = (Vi+Vo)+1, (V1+Vo)+2, ..., (V1+V)+V;

Sk = fl,(kf(V1+V2+...+V,,1)) k=(Vi+Vot. . +17)+1, (Vi+Vot. +V 1) 42 ..., (V1+Vot. . +T1)+VY,

4.2.9 Insertion of discontinuous transmission (DTX) indication bits

In the downlink, DT X is used to fill up the radio frame with bits. The insertion point of DT X indication bits depends on
whether fixed or flexible positions of the TrCHs in the radio frame are used. It is up to the UTRAN to decide for each
CCTrCH whether fixed or flexible positions are used during the connection. DTX indication bits only indicate when the
transmission should be turned off, they are not transmitted.

4291 15tinsertion of DTX indication bits

This step of inserting DTX indication bits is used only if the positions of the TrCHs in the radio frame are fixed. With
fixed position scheme a fixed number of bits is reserved for each TrCH in the radio frame.

The bits fromrate matching are denoted by G35 951 Qi3 - - -1 Ui, , Where G; is the number of bits in one TTIof TrCH i.

Denote the number of bits in one radio frame of TrCH i by H;. Denote D; the number of bits output of the first DTX
insertion block.

In TTIs containing no compressed frames or frames compressed by spreading factor reduction, H; is constant and
corresponds to the maximum number of bits from TrCH i in one radio frame for any transport format of TrCH i and D;
= Fi X Hi.

The bits output fromthe DTX insertion are denoted by h i1, hip, hia, ..., 2 ipi Note that these bits are three valued. They
are defined by the following relations:

he =0 k=123 ..,G

hy =0 k=Gi+1,G+2 G+3 .., D
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where DTX indication bits are denoted by &. Here Qix {0, 1} and §¢{0, 1}.

4292 2" insertion of DTX indication bits

The DTX indication bits inserted in this step shall be placed at the end of the radio frame. Note that the DTX will be
distributed over all slots after 2" interleaving.

The bits input to the DTX insertion block are denoted by S,,S,,S;,...,Sg,where S is the number of bits from TrCH

mu ltiplexing. The number of PhCHs is denoted by P and the number of bits in one radio frame, including DTX
indication bits, for each PhCH by R..

In non-compressed frames, R = % =15 (N gaa + Ngagaz ). Whe e N and Negyap are defined in [2].
datar = P X15X(Ngag + Nyaiaz) - Ngamand Ny, are the

number of bits in the data fields of the slot format used for the current compressed frame, i.e. slot format A or B as
defined in [2] corresponding to the spreading factor and the number of trans mitted slots in use.

For compressed frames, N'gar » is defined as N

In frames compressed by higher layer scheduling, additional DT X with respect to normal mode shall be inserted if the
transmission time reduction does not exactly create a transmission gap of the desired TGL.

The number of bits available to the CCTrCH in one radio frame compressed by spreading factor reduction or by higher
cm

cm data,*

datar and R =

layer scheduling is denoted by N

N’ ax
For frames compressed by spreading factor reduction Ng;“ta* = dzata _

cm

For frames compressed by higher layer scheduling the exact value of Ndaa*

is dependent on the TGL which is

signalled from higher layers. It can be calculated as N ot = Nyaar — Nygp -

N+1gL is the number of bits that are located within the transmission gap and defined as:

‘
TGL .
15 X Ndata*
,if Nfirst + TGL < 15
NTGL = < 15—-N first .
15 X Ndata*
,in firstframe if Nfrst + TGL > 15
TGL—-(15—Ny,y) .
X Ndat *
15 . i
\ ,in second frame if Nfrst + TGL > 15

Nrirst and TGL are defined in subclause 4.4.

The bits output fromthe DTX insertion block are denoted by W, , W, , W, ..., Wz, . Note that these bits are three
valued. They are defined by the following relations:

W, =S, k=1,2,3,...,8
W, =8 k=S+1,8+2,5+3, .., PR

where DTX indication bits are denoted by &. Here Sy €{0,1, p}and 6 ¢{0,1}.
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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 X, X,, X;,..., Xy , where X is the number of bits input to
the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted U, ;,U;,5,Up3,...,Upy , Where p is PhCH number and U is

X
the number of bits in one radio frame for each PhCH, i.e. U =—. The relation between Xy and Up k is given below.
P

For all modes, some bits of the input flow are mapped to each code until the number of bits on the code is U. All bits of
the input flow are taken to be mapped to the codes.

Bits on first PhCH after physical channel segmentation:
U1, k= Xk k= 1, 2, ey U
Bits on second PhCH after physical channel segmentation:

Uz, k= Xk+U k:1,2,...,U

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

Up k= Xk+P-1)xU k= 1,2, ..,U
4.2.10.1 Relation between input and output of the physical segmentation block in
uplink

The bits input to the physical segmentation are denoted by S;,S,,S,,...,S; . Hence, Xk = Skand Y =S.

4.2.10.2 Relation between input and output of the physical segmentation block in
downlink

The bits input to the physical segmentation are denoted by W, W,,W;,..., W . Hence, Xk = Wi and Y = PU.

4211 2" 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 bits input to the block interleaver are

denoted by Up,,U, 5,Up5,...,Uy,,, where p is PACH numberand U is the number of bits in one radio frame for one
PhCH. The output bit sequence from the block interleaver is derived as follows:

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

(2) Determine the number of rows of the matrix, R2, by finding minimum integer R2 such that:
U<R2xC2
The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write the input bit sequence Up;,Up5,Upg,...,Upy intothe R2 x C2 matrix row by row starting with bit
Ypa incolumn Oofrow O:
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yp,l yp,2 yp,S yp,CZ
Yo.(c241) Yo.c2+2) Yo.(c2+3) e Yo 2xc2)
Yo.Re-txcar)  Ypre-nxc242)  YpR-1xc2+3) o+ Y p.(R2xC2)

where Yok =Upy fork=1,2,...,Uand if R2x C2 > U, the dummy bits are padded such that Yok = Ooril

fork=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 <P 2(j)>j€{01 c2.1) that is shown in

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

y p,l y'p,(R2+1) y'p,(ZxRZJrl) ce y p,((C2-1)xR2+1)
yI p,2 yI p,(R2+2) yI p,(2xR2+2) v y' p,((C2-1)xR2+2)
y p,R2 y p,(2xR2) y p,(3xR2) y p.(C2xR2)

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

matrix before the inter-column permutation, i.e. bits y', that corresponds to bits y,, with k>U are removed

fromthe output. The bits after 2" interleaving are denoted by V_,,V Vpu » Where Vp 1 corresponds to the

p1rVp i
bit y', with smallest index k after pruning, Vp2 to the bit y', with second smallest index k after pruning,

and so on.

Table 7 Inter-column permutation pattern for 2nd interleaving

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

30

42111 2" interleaving for Secondary CCPCH with 16QAM

For MBSFN transmissions with 16QAM, the 2" interleaving for Secondary CCPCH is done as illustrated in figure 8a
below. The basic block interleaver is as described in Clause 4.2.11. For 16QAM modulated bits, there are two identical

basic block interleavers of size R2X30, where R2 is the minimum integer fulfilling
[U/2]<R2x30,

The output bits from the physical channel segmentation are divided two by two between the interleavers: bits u,y and
Upk+1 9O to the first interleaver and bits up .2 and up 3 go to the second interleaver. Bits are collected two by two from
the interleavers: bits v, and v, k1 are obtained fromthe first interleaver and bits vp x> and v k43 are obtained from the
second interleaver, where k mod 4=1.
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Uy (QPSK) | Vs (QPSK)
> nterleaver
u 160A (R2 x 30) ’
ok Y1 (16QAM) Vok Yok (16QAM,
> sy [T >
up,k+2 Y ez (16QAM) Vka+2 Yoz (16QAM)

Figure 8a: Interleaver structure for Secondary CCPCH

4.2.12 Physical channel mapping

The PhCH for both uplink and downlink is defined in [2]. The bits input to the physical channel mapping are denoted
by Vp1:Vp2i--aVpu , where p is the PACH number and U is the number of bits in one radio frame for one PhCH. The

bits Vp 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.

In compressed mode, no bits are mapped to certain slots of the PnCH(s). If Nirt + TGL < 15, no bits are mapped to slots
Nfirst t0 Niagt. If Nfirst + TGL > 15, i.e. the transmission gap spans two consecutive radio frames, the mapping is as
follows:

- Inthe first radio frame, no bits are mapped to slots Nfrg, Nfirst+1, Nfirst+2, ..., 14
- In the second radio frame, no bits are mapped to the slots 0, 1, 2, ..., Njag.

TGL, Ngirst, and Nyt are defined in subclause 4.4.

42121 Uplink
In uplink, the PhCHs used during a radio frame are either completely filled with bits that are transmitted over the air or

not used at all. The only exception is when the UE is in compressed mode. The transmission can then be turned off
during consecutive slots of the radio frame.

421272 Downlink

In downlink, the PhCHs do not need to be completely filled with bits that are transmitted over the air. Values Vpk ¢{0,
1} correspond to DTX indicators, which are mapped to the DPCCH/DPDCH fields but are not transmitted over the air.

During compressed mode by reducing the spreading factor by 2, the data bits are always mapped into 7.5 slots within a
compressed frame. No bits are mapped to the DPDCH field as follows:

If Nsjrst + TGL < 15, i.e. the transmission gap spans one radio frame,
if Nfirg +7 < 14
no bits are mapped to slots Nrirst,Nsirst + 1, Nfirst 12, ..., Nfirg+6
no bits are mapped to the first (Npata+ Npataz)/2 bit positions of slot Nt +7
else
no bits are mapped to slots Nirst, Nirst + 1, Nfirst +2,..., 14
no bits are mapped to slots Nrist - 1, Nrirst - 2, Nfirst -3, ..., 8

no bits are mapped to the last (Npata+ Npata2)/2 bit positions of slot 7
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end if
If Ngjrt + TGL > 15, i.e. the transmission gap spans two consecutive radio frames,

In the first radio frame, no bits are mapped to last (Npaa+ Npatez)/2 bit positions in slot 7 as well as  to slots 8, 9,
10, ..., 14.

In the second radio frame, no bits are mapped to slots 0, 1, 2, ..., 6 as well as to first (Npata1+ Npat2)/2 bit positions in
slot 7.

Npatzand Npgzq are defined in [2].

4.2.13 Restrictions on different types of CCTrCHs

Restrictions on the different types of CCTrCHs are described in general terms in TS 25.302[11]. In this subclause those
restrictions are given with layer 1 notation.

42.13.1 Uplink Dedicated channel (DCH)

The maximum value of the number of TrCHs | ina CCTrCH, the maximumvalue of the number of transport blocks M;
on each transport channel, and the maximum value of the number of DPDCHs P are given fromthe UE capability class.

42.13.2 Random Access Channel (RACH)
- There can only be one TrCH in each RACH CCTrCH, i.e. I=1, Sk = fixand S = V,.

- The maximum value of the number of transport blocks M; on the transport channel is given fromthe UE
capability class.

- The transmission time interval is either 10 ms or 20 ms.
- Only one PRACH is used, i.e. P=1, U3k =Sk,and U=S.

- The Static rate matching parameter RM; is not provided by higher layer signalling on the System information as
the other transport channel parameters. Any value may be used as there is one transport channel in the CCTrCH,
hence one transport channel per Transport Format Combination and no need to do any balancing between
mu ltip le transport channels.

4.2.13.3 Void

42134 Downlink Dedicated Channel (DCH)

The maximum value of the number of TrCHs | ina CCTrCH, the maximumvalue of the number of transport blocks M;
on each transport channel, and the maximum value of the number of DPDCHSs P are given fromthe UE capability class.

4.2.13.5 Void

4.2.13.6 Broadcast channel (BCH)
- There can only be one TrCH in the BCH CCTrCH, i.e. 1=1, Sk = f1x, and S = V.

- There can only be one transport block in each transmission time interval, i.e. M; = 1.

- Alltransport format attributes have predefined values which are provided in [11] apart fromthe rate matching
RMj.

- The Static rate matching parameter RM; is not provided by higher layer signalling neither fixed. Any value may
be used as there is one transport channel in the CCTrCH, hence one transport channel per Transport Format
Combination and no need to do any balancing between multiple transport channels.

- Only one primary CCPCH is used, i.e. P=1.
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4.2.13.7 Forward access and paging channels (FACH and PCH)

The maximum value of the number of TrCHs | ina CCTrCH and the maximum value of the number of transport
blocks M; on each transport channel are given fromthe UE capability class.

The transmission time interval for TrCHs of PCH type is always 10 ms.

Only one secondary CCPCH is used per CCTrCH, i.e. P=1.

4.2.13.8 High Speed Downlink Shared Channel (HS-DSCH) associated with a DCH

There can be only one TrCH in an HS-DSCH CCTrCH, i.e. I = 1,

In case the UE is not configured in MIM O mode and not in MIM O mode with four transmit antennas or the UE
is configured in MIM O mode and single-stream restriction is configured, there can only be one transport block in
each transmission time interval, i.e. My = 1. In case the UE is configured in MIM O mode, there can be one or
two transport blocks in each transmission time interval and in case the UE is configured in MIM O mode with
four transmit antennas, there can be up to four transport blocks in each transmission time interval.

The transmission time interval for TrCHs of HS-DSCH type is always 2 ms.

The maximum value of the number of HS-PDSCHs P are given from the UE capability class.

4.2.13.9 Enhanced Dedicated Channel (E-DCH)

There can be only one TrCH in the E-DCH CCTrCH, i.e. | =1.

Ifthe UL_MIMO_Enabled is not set to TRUE, there can only be one transport block in each transmission time
interval, i.e. My = 1. Ifthe UL_MIMO_Enabled is set to TRUE, there can be one or two transport blocks in each
transmission time interval..

The transmission time interval for TrCHs of E-DCH type is 2 ms or 10 ms. If the UL_MIMO_Enabled is set to
TRUE, the transmission time interval for TrCHs of E-DCH type is always set to 2 ms.

The maximum value of the number of E-DPDCHSs P are given fromthe UE capabilities.

4.2.14 Multiplexing of different transport channels into one CCTrCH, and

mapping of one CCTrCH onto physical channels

The following rules shall apply to the different transport channels which are part of the same CCTrCH:

1

2)
3)

4)

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 fromthe CCTrCH, the change may only be made at the start of a radio frame with
CFN fulfilling the relation

CFN mod Frux =0,

where Fax 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 channek i 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 a transport 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.
Only transport channek with the same active set can be mapped onto the same CCTrCH.
Different CCTrCHs cannot be mapped onto the same PhCH.

One CCTrCH shall be mapped onto one or several PhCHs. These physical channels shall all have the same SF,
except for the case of four E-DPDCHs, where two E-DPDCHs have spreading factor 2 and the other two E-
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DPDCHs have spreading factor 4, and for the case of four S-E-DPDCHs, where two S-E-DPDCHSs have
spreading factor 2 and the other two S-E-DPDCHs have spreading factor 4.

All physical channels belonging to the same CCTrCH shall use the same modulation scheme with the exception
that, when transmitted, the modulation scheme used by the four S-E-DPDCHs may be different fromthat used by
the four E-DPDCHs.

The 4PAM modulation shall only be used for orthogonal PhCH pairs which are orthogonal in phase and use the
same OVSF code.

The 8PAM modulation shall only be used for orthogonal PhCH pairs which are orthogonal in phase and use the
same OVSF code.

5) Dedicated Transport channels and common transport channels cannot be multiplexed into the same CCTrCH.
6) Forthe common transport channels, only the FACH and PCH may belong to the same CCTrCH.
There are hence two types of CCTrCH:

1) CCTrCH of dedicated type, corresponding to the result of coding and multiplexing of one or several DCHs or
one E-DCH.

2) CCTrCH of common type, corresponding to the result of the coding and multiplexing of a common channel,
RACH in the uplink, HS-DSCH, BCH, or FACH/PCH for the downlink.

42141 Allowed CCTrCH combinations for one UE

42.14.1.1 Allowed CCTrCH combinations on the uplink
The following CCTrCH combinations for one UE are allowed:
1) one CCTrCH of dedicated type or
1a) two CCTrCHs of dedicated type, one being of DCH type and the other one of E-DCH type or

2) one CCTrCH of common type.

4.214.1.2 Allowed CCTrCH combinations on the downlink
The following CCTrCH combinations for one UE are allowed:

- X CCTrCH of dedicated type +y CCTrCH of common type. The allowed combination of CCTrCHs of dedicated
and common type are given from UE radio access capabilities. There can be a maximumof one CCTrCH of
common type for HS-DSCH. The maximum number of CCTrCHs of common type for FACH is determined
from UE capabilities. With one CCTrCH of common type for HS-DSCH, there shall be only one CCTrCH of
dedicated type.

NOTE 1: Thereis only one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the
different DPDCHSs on the downlink, part of the same or several CCTrCHs.

NOTE 2: There is only one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the
DPCCH is transmitted on one of the physical channels of that CCTrCH which has the smallest SF among
the multiple CCTrCHs. Thus there is only one TPC command flow and only one TFCI word in downlink
even with multiple CCTrCHs.

NOTE 3: inthe current release, only 1 CCTrCH of dedicated type is supported.

4.3 Transport format detection

If the transport format set of a TrCH i contains more than one transport format, the transport format can be detected
according to one of the following methods:
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TFCI based detection: This method is applicable when the transport format combination is signalled using the
TFCI field;

explicit blind detection: This method typically consists of detecting the TF of TrCH i by use of channel decoding
and CRC check;

guided detection: This method is applicable when there is at least one other TrCH i', hereafter called guiding
TrCH, such that:

- the guiding TrCH has the same TTI duration as the TrCH under consideration, i.e. Fj = Fj;
- different TFs of the TrCH under consideration correspond to different TFs of the guiding TrCH;

- explicit blind detection is used on the guiding TrCH.

If the transport format set fora TrCH i does not contain more than one transport format with more than zero transport
blocks, no explicit blind transport format detection needs to be performed for this Tr CH. The UE can use guided
detection for this TrCH or single transport format detection, where the UE always assumes the transport format
corresponding to more than zero transport blocks for decoding.

For uplink, blind transport format detection is a network controlled option. For downlink, the UE shall be capable of
performing blind transport format detection, if certain restrictions on the configured transport channels are fulfilled.

4.3.1 Blind transport format detection

When no TFCI is available then explicit blind detection or guided detection shall be performed on all TrCHs within the
CCTrCH that have more than one transport format and that do not use single transport format detection. The UE shall
only be required to support blind transport format detection if all of the following restrictions are fulfilled:

1

either only one CCTrCH is received, or one CCTrCH of dedicated type and one CCTrCH of common type for
HS-DSCH are received by the UE;

If only one CCTrCH is received by the UE, the following conditions apply to that CCTrCH and those TrCHs that
are multiplexed on the CCTrCH. If one CCTrCH of dedicated type and one CCTrCH of common type for HS -
DSCH are received by the UE, the following conditions apply to the dedicated type CCTrCH and the TrCHs that are
mu ltiplexed on the dedicated type CCTrCH.

2.
3.

10.

11.

the number of CCTrCH bits received per radio frame is 600 or less;

the number of transport format combinations of the CCTrCH is 64 or less;

fixed positions of the transport channels is used on the CCTrCH to be detectable;

convolutional coding is used on all explicitly detectable TrCHs;

CRC with non-zero length is appended to all transport blocks on all explicitly detectable TrCHs;
at least one transport block shall be transmitted per TTI on each explicitly detectable TrCH;

the number of explicitly detectable TrCHs is 3 or less;

forall explicitly detectable TrCHs i, the number of code blocks in one TT1 (C;) shall not exceed 1;

the sum of the transport format set sizes of all explicitly detectable TrCHs, is 16 or less. The transport format set
size is defined as the number of transport formats within the transport format set;

there is at least one TrCH that can be used as the guiding transport channel for all transport channels using
guided detection.

Examples of blind transport format detection methods are given in annexA.

4.3.1a Single transport format detection

When no TFCI is available, then single transport format detection shall be applied on all TrCHs within the CCTrCH
that have a transport format set not containing more than one transport format with more than zero transport blocks and
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that do not use guided detection. The UE shall only be required to support single transport format detection if the
following restrictions are fulfilled:

1. Foreach transport channel that is single transport format detected, CRC with non-zero length is appended to all
transport blocks within the non-zero transport block transport format;

2. fixed positions of the transport channels is used on the CCTrCH to be detectable.

4.3.2  Transport format detection based on TFCI

Ifa TFCI is available, then TFCI based detection shall be applicable to all TrCHs within the CCTrCH. The TFCI
informs the receiver about the transport format combination of the CCTrCHs. As soon as the TFCI is detected, the
transport format combination, and hence the transport formats of the individual transport channek are known.

If higher layers indicate that S-CCPCHs can be soft combined during a period of consecutive TTIs, then the same TFC
is used on those S-CCPCHs for each combinable TTI. The UE may therefore detect TFCIl on one S-CCPCH to
determine the TFC on all S-CCPCHs that can be soft combined. (S-CCPCH soft combining is further specified in [4]).

4.3.3 Coding of Transport-Format-Combination Indicator (TFCI)

The TFCI is encoded using a (32, 10) sub-code of the second order Reed-Muller code. The coding procedure is as
shown in figure 9.

TFCI (32,10) sub-code of TFCI code
(10 bits) ——» second order — word
ag...a, Reed-Muller code bO...b31

Figure 9: Channel coding of TFCI information bits

Ifthe TFCI consist of less than 10 bits, it is padded with zeros to 10 bits, by setting the most significant bits to zero. The
length of the TFCI code word is 32 bits.

The code words of the (32,10) sub-code of second order Reed-Muller code are linear combination of 10 basis
sequences. The basis sequences are as in the following table 8.
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Table 8: Basis sequences for (32,10) TFCI code

i Mio Mi1 Mi2 Mi3 Mia Mis Mise Mi 7 Mizg Mis
0 1 0 0 0 0 1 0 0 0 0
1 0 1 0 0 0 1 1 0 0 0
2 1 1 0 0 0 1 0 0 0 1
3 0 0 1 0 0 1 1 0 1 1
4 1 0 1 0 0 1 0 0 0 1
5 0 1 1 0 0 1 0 0 1 0
6 1 1 1 0 0 1 0 1 0 0
7 0 0 0 1 0 1 0 1 1 0
8 1 0 0 1 0 1 1 1 1 0
9 0 1 0 1 0 1 1 0 1 1
10 1 1 0 1 0 1 0 0 1 1
11 0 0 1 1 0 1 0 1 1 0
12 1 0 1 1 0 1 0 1 0 1
13 0 1 1 1 0 1 1 0 0 1
14 1 1 1 1 0 1 1 1 1 1
15 1 0 0 0 1 1 1 1 0 0
16 0 1 0 0 1 1 1 1 0 1
17 1 1 0 0 1 1 1 0 1 0
18 0 0 1 0 1 1 0 1 1 1
19 1 0 1 0 1 1 0 1 0 1
20 0 1 1 0 1 1 0 0 1 1
21 1 1 1 0 1 1 0 1 1 1
22 0 0 0 1 1 1 0 1 0 0
23 1 0 0 1 1 1 1 1 0 1
24 0 1 0 1 1 1 1 0 1 0
25 1 1 0 1 1 1 1 0 0 1
26 0 0 1 1 1 1 0 0 1 0
27 1 0 1 1 1 1 1 1 0 0
28 0 1 1 1 1 1 1 1 1 0
29 1 1 1 1 1 1 1 1 1 1
30 0 0 0 0 0 1 0 0 0 0
31 0 0 0 0 1 1 1 0 0 0

The TFCI information bits ag, a;,a,, as, a4, as, as, a7, ag, ag (Where ag is LSB and ag 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 DPCH radio frame.

The output code word bits b; are given by:

b= (a,*M,)mod2

wherei=0, ..., 31
The output bits are denoted by by, k =0, 1,2, ..., 31.

In downlink, when the SF < 128 the encoded TFCI code words are repeated yielding 8 encoded TFCI bits per slot in
normal mode and 16 encoded TFCI bits per slot in compressed mode. Mapping of repeated bits to slots is explained in
subclause 4.3.5.

434 Vo
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4.3.5  Mapping of TFCI words

435.1 Mapping of TFCI word in normal mode

The bits of the code word are directly mapped to the slots of the radio frame. Within a slot the bit with lower index is
transmitted before the bit with higher index The coded bits by, are mapped to the transmitted TFCI bits d, according to
the following formula:

dk = bk mod 32

For uplink physical channels regardless of the SF and downlink physical channels, if SF>128,k =0, 1, 2, ..., 29. Note
that this means that bits bsy and by, are not transmitted.

For downlink physical channels whose SF < 128, k =0, 1, 2, ..., 119. Note that this means that bits by to by are
transmitted four times and bits by4 to bz, are transmitted three times.

435.1.1 Mapping of TFCI bits for Secondary CCPCH with 16QAM

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

dak = bok mod32

daka = D2k mod32

dakso = (Ogk + dak+1 ) mod 2,
dak+3 = (1 + dgk + dages ) mod 2,

wherek =0, 1,2,..., 59 for SF< 128 and k =0, 1, 2,..., 14 for SF>128.

435.2 Mapping of TFCI word in compressed mode

The mapping of the TFCI bits in compressed mode is different for uplink, downlink with SF > 128 and downlink with
SF < 128.

435.21 Uplink compressed mode

For uplink compressed mode, the slot format is changed so that no TFCI coded bits are lost. The different slot formats
in compressed mode do not match the exact number of TFCI coded bits for all possible TGLs. Repetition of the TFCI
bits is therefore used.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bits in
the TFCI field in a slot by Ntec). The parameter E is used to determine the number of the first TFCI bit to be repeated.

E= Nsst Ntrcy, if the start of the transmission gap is allocated to the current frame.
E =0, if the start of the transmission gap is allocated to the previous frame and the end of the transmission gap is
allocated to the current frame.

The TFCI coded bits by are mapped to the bits in the TFCI fields di. The following relations define the mapping for each
compressed frame.

dy = by

wherek =0, 1, 2, ..., min (31, D-1).

If D > 32, the remaining positions are filled by repetition (in reversed order):
dp-ka = DE+ky mod 22

wherek =0, ..., D-33.
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435.2.2 Downlink compressed mode

For downlink compressed mode, the slot format is changed so that no TFCI coded bits are lost. The different slot
formats in compressed mode do not match the exact number of TFCI bits for all possible TGLs. DTX is therefore used
if the number of bits available in the TFCI fields in one compressed frame e xceeds the number of TFCI bits given from
the slot format. The block of bits in the TFCI fields where DTX is used starts on the first TFCI field after the
transmission gap. If there are more bits available in the TFCI fields before the transmission gap than TFCI bits, DTX is
also used on the bits in the last TFCI fields before the transmission gap.

Denote the number of bits available in the TFCI fields of one compressed radio frame by D and the number of bits in
the TFCI field in a slot by N+trc). The parameter E is used to determine the position of the first bit in the TFCI field on
which DTX is used.

E = Nijirst Ntrc, if the start of the transmission gap is allocated to the current frame.
E = 0, if the start of the transmission gap is allocated to the previous frame and the end of the transmission gap is
allocated to the current frame.

Denote the total number of TFCI bits to be transmitted by F. F = 32 for slot formats nA ornB, wheren =0, 1, ..., 11
(see table 11 in [2]). Otherwise, F = 128. The TFCI coded bits by are mapped to the bits in the TFCI fields di. The
following relations define the mapping for each compressed frame.

IfE >0,
dk = bxmod 32
wherek =0, 1, 2, ..., min (E, F)-1.
IfE <F,
dk+pF = bkmod 32
wherek =E, ..., F-1.

DTX is used on dy where k = min (E, F), ..., min (E,F)+D -F -1.

4.4 Compressed mode

In compressed frames, TGL slots from Nyt 10 Njag are not used for transmission of data. As illustrated in figure 11, the
instantaneous transmit power is increased in the compressed frame in order to keep the quality (BER, FER, etc.)
unaffected by the reduced processing gain. The amount of power increase depends on the transmission time reduction
method (see subclause 4.4.3). What frames are compressed, are decided by the network. When in compressed mode,
compressed frames can occur periodically, as illustrated in figure 11, or requested on demand. The rate and type of
compressed frames is variable and depends on the environment and the measurement require ments.

s e | e s e e

\
~ Oneframe \
(10 ms) Transmission gap available for

inter-frequency measurements

Figure 11: Compressed mode transmission
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4.4.1  Frame structure in the uplink

The frame structure for uplink compressed frames is illustrated in figure 12.

Slot # (Nt — 1) transmission gap Slot # (N + 1)
< = > < > < = >
Data A S Data
Pilot TFCI| FBI | TPC|® ©® & ¢ ¢ ¢ Pilot TFCI| FBI | TPC

Figure 12: Frame structure in uplink compressed transmission

4.4.2 Frame structure types in the downlink

There are two different types of frame structures defined for downlink compressed frames. Type A maximises the
transmission gap length and type B is optimised for power control. The frame structure type A or B is set by higher
layers independent fromthe downlink slot format type A or B.

- With frame structure of type A, the pilot field of the last slot in the transmission gap is transmitted. Trans mission
is turned off during the rest of the transmission gap (figure 13(a)). In case the length of the pilot field is 2 bits
and STTD is used on the radio link, the pilot bits in the last slot of the transmission gap shall be STTD encoded
assuming DTX indicators as the two last bits in the Data2 field.

- With frame structure of type B, the TPC field of the first slot in the transmission gap and the pilot field of the last
slot in the transmission gap is transmitted. Transmission is turned off during the rest of the transmission gap
(figure 13(b)). In case the length of the pilot field is 2 bits and STTD is used on the radio link, the pilot bits in the
last slot of the transmission gap shall be STTD encoded assuming DT X indicators as the two last bits of the
Data2 field. Similarly, the TPC bits in the first slot of the transmission gap shall be STTD encoded assuming
DTX indicators as the two last bits in the Datal field.

Slot # (Nfirs; - 1) > < transmission gap > < Slot # (Nt + 1) >
T T
Datall E&F Data2 PL * * ¢ o * | pL |Datal EE,F Data2 PL
(a) Frame structure type A
Slot # (Nfirs; - 1) > < transmission gap > < Slot # (Njugt + 1) >
Thre T Thre
Datall EC' Data2 PL E * * °* * | PL |Datal E cl Data2 PL

(b) Frame structure type B

Figure 13: Frame structure typesin downlink compressed transmission

4.4.2A Frame structure in the downlink for F-DPCH

There is only one type of frame structure defined for downlink F-DPCH compressed frames: transmission is turned off
during the whole transmission gap i.e. in slots Ngyst t0 Njast.
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4.4.2B Frame structure in the downlink for F-TPICH

There is only one type of frame structure defined for downlink F-TPICH compressed frames: transmission is turned off
during the whole transmission gap i.e. in slots Nyt to Nt TPI will not be transmitted in either of the both slots in the
case where only one of the two slots carrying the TPI information overlaps with the transmission gap.

4.4.3 Transmission time reduction method

When in compressed mode, the information normally transmitted during a 10 ms frame is compressed in time. The
mechanis ms provided for achieving this are reduction of the spreading factor by a factor of two , and higher layer
scheduling. In the downlink and the uplink, all methods are supported. The maximu m idle length is defined to be 7 slots
per one 10 ms frame. The slot formats that are used in compressed frames are listed in [2].

In case F-DPCH is configured in the downlink, no transmission time reduction method is needed during compressed
frames. The same slot format is used in compressed frames and normal frames.

443.1 Void

4.4.3.2 Compressed mode by reducing the spreading factor by 2

The spreading factor (SF) can be reduced by 2 during one compressed radio frame to enable the transmission of the
information bits in the remaining time slots of the compressed frame. This method is not supported for SF=4.

On the downlink, UTRAN can also order the UE to use a different scrambling code in a compressed frame than in a
non-compressed frame. If the UE is ordered to use a different scrambling code in a compressed frame, then there is a
one-to-one mapping between the scrambling code used in the non-compressed frame and the one used in the
compressed frame, as described in [3] subclause 5.2.1.

4.4.3.3 Compressed mode by higher layer scheduling

Compressed frames can be obtained by higher layer scheduling. Higher layers then set restrictions so that only a subset
of the allowed TFCs are used in a compressed frame. The maximum number of bits that will be delivered to the
physical layer during the compressed radio frame is then known and a transmission gap can be generated. Note that in
the downlink, the TFCI field is expanded on the expense of the data fields and this shall be taken into account by higher
layers when setting the restrictions on the TFCs. Compressed mode by higher layer scheduling shall not be used with
fixed starting positions of the TrCHs in the radio frame.

4.4.4  Transmission gap position

Transmission gaps can be placed at different positions as shown in figures 14 and 15 for each purpose such as
interfrequency power measurement, acquisition of control channel of other system/carrier, and actual handover
operation.

The restrictions listed below apply to DPCCH/ S-DPCCH/DPDCH in the uplinkand DPCH or F-DPCH in the
downlink.

When using single frame method, the transmission gap is located within the compressed frame depending on the

transmission gap length (TGL) as shown in figure 14 (1). When using double frame method, the transmission gap is
located on the center of two connected frames as shown in figure 14 (2).
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Transmission gap P Radio frame -
7~

\—Y_J
#0 #Nﬁrst'l #N|ast+1 #14
(1) Single-frame method

) ) _Transmission gap_ )
First radio frame < , re Second radio frame

#0 #Nfirst-1 #Njast+1 #14
(2) Double-frame method

Figure 14: Transmission gap position

Parameters of the transmission gap positions are calculated as follows.
TGL is the number of consecutive idle slots during the compressed mode transmission gap:
TGL=3,4,5,7,10, 14
Nsrst Specifies the starting slot of the consecutive idle slots,
Nt =0,1,2,3,...,14.
Niast Shows the number of the final idle slot and is calculated as follows;
If N5t + TGL < 15, then Njast = Nirst + TGL—1 ( in the same frame ),
If Ngys + TGL > 15, then Nygst = (Nsrst + TGL — 1) mod 15 (in the next frame ).

When the transmission gap spans two consecutive radio frames, N5t and TGL must be chosen so that at least 8 slots in
each radio frame are transmitted.
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Figure 15: Transmission gap positions with different Nfirst

445  Transmission gap positionfor E-DCH

In the following, the transmission gap position for E-DCH during co mpressed frames is specified for the case when
E-DCHTTI length is 10 ms. Slots that are not idle due to uplink compressed mode are termed "available".

The parameter nsjrg and Ny, are used to determine the transmission gap position due to uplink compressed mode in the
current radio frame. If the start of the transmission gap is allocated in the current frame n¢=Nrirt €lSe ngr=0. If the end
of a transmission gap is allocated in the current frame njat=Ns; €lse nj=14.

4451 E-DPDCH Transmission Gap Position during Initial Transmissions

If an initial transmission overlaps with a compressed frame the starting slot of the consecutive E-DPDCH idle slots
within the E-DCH TTI is ngirg, and Ny is the final id le slot within the 10 ms E-DCH TTI. The number of trans mitted
slots nyq is given by N =14+N¢jst-Niagt.-

If the initial trans mission occurs in a non-compressed uplink frame, Ny, =15.
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445.2 E-DPDCH Transmission Gap Position during Retransmissions

If the current retrans mission occurs in a compressed frame the maximum number of slots available for the
retransmission is given by Npax=14+Nngir-Niast- EIS€ the maximum number of slots available for the retransmission Ny is
15.

If the initial trans mission was compressed and in the retransmission more than ny; slots are available for transmission
(Nmax>Nea ), the last Ngy=Nmax-Nix1 available slots of the E-DPDCH frame are E-DPDCH id le slots. The parameter ngy
refers to the number of transmitted slots calculated as defined in 4.4.5.1 for the corresponding initial trans mission.

The E-DPDCH transmission gap in case a retransmission occurs in a compressed frame or a retransmission occurs in a
non-compressed frame for which initial transmission was compressed is defined as follows:

If Nax < Nia
E-DPDCH idle slots are slots Ny, Nfirst+1, .., Njagt
Else
If a retransmission occurs in a compressed frame and Njrst < N
E-DPDCH idle slots are the slots nfirst, Nfirst+1, .., Njast and 15-Ngix, 15-Ngtx+1, .., 14
Else

E-DPDCH idle slots are the slots niyq, Ny +1, ..,14

445.3 E-DPCCH Transmission Gap Position

If a transmission overlaps with an uplink compressed frame the starting slot of the compressed mode gap within the
E-DCH TTI is ngirst, and Nyt is the final E-DPCCH idle slot within the 10 ms E-DCH TTI.

4.5 Coding for HS-DSCH

Data arrives to the coding unit in form of a maximum of one transport block once every transmission time interval. The
transmission time interval is 2 ms which is mapped to a radio sub-frame of 3 slots.

The following coding steps can be identified:

add CRC to each transport block (see subclause 4.5.1);

bit scrambling (see subclause 4.5.1a);

- code block segmentation (see subclause 4.5.2);

- channel coding (see subclause 4.5.3);

- hybrid ARQ (see subclause 4.5.4);

- physical channel segmentation (see subclause 4.5.5);
- interleaving for HS-DSCH (see subclause 4.5.6);

- constellation re-arrangement for 16QAM and 64QAM (see subclause 4.5.7);

mapping to physical channels (see subclause 4.5.8).

The coding steps for HS-DSCH are shown in the figure be low.
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In the following the number of transport blocks and the number of transport channels is always one i.e. m=1, i=1. When
referencing non HS-DSCH formulae which are used in correspondence with HS-DSCH formu lae the convention is used
that transport block subscripts may be omitted (e.g. X; may be written X).

45.1

45.1.1

CRC attachment for HS-DSCH

CRC attachment method 1 for HS-DSCH

CRC attachment method 1 for the HS-DSCH transport channel shall be done using the general method described in

4.2.1 above with the following specific paramete

IS.
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The CRC length shall always be L; = 24 bits.

45.1.2 CRC attachment method 2 for HS-DSCH
CRC attachment method 2 for the HS-DSCH transport channel shall be done according to the following method.

Fromthe sequence of bits a;, ay, as, ..., aa , where A is the size of the HS-DSCH transport block, a CRC of length L; =
24 bits is calculated according to Clause 4.2.1.1 above. This gives a sequence of bits Cim1, Cim2, Cima, ..., Cimz4a Where

Ck = pim(25_k) k:1,2,...,24

This sequence of bits is then masked with the UE ldentity Xye1, Xue2, ---, Xue.16 and then appended to the sequence of bits
ai, as, as,..., aa to form the sequence of bits by, by, bs, ..., bg, where B= A + 24, and

by = ay k=1,2,....4
by = cya k=A+1,...,A+8

by = (Ck_A + Xue,k-A{i) mod 2 k=A+9, ... A+24

4.5.1a Bit scrambling for HS-DSCH

The bits output fromthe HS-DSCH CRC attachment are scrambled in the bit scrambler. The bits input to the bit
scrambler are denoted by by, ,,0,,,,b b, 5 Where B is the number of bits input to the HS-DSCH bit

im17~im,2?~im,31°""1
scrambler The bits after bit scrambling are denoted d;,,d;, 5, 5ee, D -
Bit scrambling is defined by the following relation:

Aii = (bim,k + Yy )mOd 2 k=1,2,...B
and Y, results fromthe following operation:
y,=0 -15<y<1
y, =1 =1
16
Y, =[Z g,- y'y_xjmod 21<y<B,
x=1
where g =1{0,,0,....,09;5}=10,0,0,0,0,0,0,0,0,01,011,01} .
yk::Yk k=1,2,...,B.

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.

There will be a maximum of one transport block, i=1. The bits dimz, dim2, dims, ... dim iNput to the block are mapped to the
bits X1, X2, X3, ...Xixi 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 fromthe code block segmentation function are 01, Ojr2, Ojr3,. . .Oirk.-

The value of Z = 5114 for turbo coding shall be used.
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45.3 Channel coding for HS-DSCH

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

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

45.4  Hybrid ARQ for HS-DSCH

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

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

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about which is
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 in the TTI.

First Rate Matching Virtual IR Buffer Second Rate Matching
Systematic
bits et > RM_S Mhag
3 Parity 1
C i N . ; N X N W
Tl ) bt bits » RM P11 o »  RM P12 Py, bit @@
! separation collection
Parity2 N
bits » RMP21 L » RM P22 P2y,
Figure 17: HS-DSCH hybrid ARQ functionality
454.1 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with
puncturing in 4.2.7.4.1 above.

4542 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
4.2.7.2.2.3 above with the following specific parameters.

The maximum number of soft channel bits available in the virtual IR buffer is N g which is signalled from higher layers
for each HARQ process. The number of coded bits in a TT1 before rate matching is N ™" this is deduced from
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 Nig is greater than or equalto 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 eminus = 0. Note that no repetition is performed.
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N'I'I'I

If Nig is smaller than the parity bit streams are punctured as in 4.2.7.2.2.3 above by setting the rate matching

parameter AN iTT' =Ng — N ™™ where the subscripts i and I 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.

454.3 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 4.2.7.5 above with the following specific parameters. Bits selected for puncturing which appear as Jin the algorithm
in 4.2.7.5 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 s and r. The parameter s
can take the value O or 1 to distinguish between transmissions that prioritise s ystematic bits (s = 1) and non systematic
bits (s =0). The parameter r (range 010 ryax-1) changes the initial error variable ej,; in the case of puncturing. In case of
repetition both parameters r and s change the initial error variable ej,;. The parameters X;, epiys and eminys are calculated
as per table 10 below.

Denote the number of bits before second rate matching as Nsys for the systematic bits, Ny for the parity 1 bits, and Np;
for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Nyay is the
number of bits available to the HS-DSCH in one TTI and defined as Ngaa=Px3xNgata1, Where Nyar is defined in [2].
The rate matching parameters are determined as follows.

For Nyam <Ngs+Nj,+N

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

p2:

transmitted systematic bits in a transmissionis N, o = min{N o5 Ndata} for a transmission that prioritises

t,sys

systematic bits and N, = max{N data — (N ot Ny ),O} for a transmission that prioritises non systematic bits.

t,sys

For Ngyam > N + N, + N, repetition is performed in the second rate matching stage. A similar repetition rate in

N
all bit streams is achieved by setting the number of transmitted systematic bits to N, o5 = NSys L data
’ Ngs +2N

data

Nga — N Ny — N
The number of parity bits in a transmission is: Nt'pl = {%J and Nt,pz = [%—‘ for

the parity 1 and parity 2 bits, respectively.

Table 10 below summarizes the resulting parameter choice for the second rate matching stage.

Table 10: Parameters for HARQ second rate matching

Xi €plus €minus
Systematic
RMS NSVS Nsys ‘Nsys B Nt,sys
Parity 1
RMP1_2 Ny | 2-Ny 2"Np1—Nt,p1‘
Parity 2
RMP2_2 Np2 Np2 ‘sz - Nt,pZ‘

The rate matching parameter ejn; is calculated for each bit stream according to the RV parameters rand s using

eini(r) = {(XI _I_r ’ eplus/rr’rax J_l) mod eplus}+1 in the case of punCturing e, Ndata < Nsys +N pl +N p2
and

eni(r) = {(Xi - \_(s +2:1)- €, /(21 )j—l) mod eplu5}+1 for repetition, ie.,

Nyaa > Ny + Ny + N, Where I’e{O,l,'--,rmax—l}and r

max 1S the total number of redundancy versions

data
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allowed by varying r as defined in 4.6.2. Note that ry varies depending on the modulation mode, i.e. for 16QAM and
64QAM, rmax = 2and for QPSK ryay = 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 a rectangular interleaver of sizz N, X N .

The number of rows and columns are determined from:

N,,, =6 for 640AM, N, =4 for 160AMand N, =2 for QPSK

N = Ndata/ Nrow

col
where Nyata is used as defined in 4.5.4.3.

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

Nt sy i the number of transmitted systematic bits. Intermed iate values N, and N are calculated using:

Ntsys
Nr: — | and Nc:Ntsys_Nr'Ncol'
N )

col
If Ne=0and Ny > 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¢o-N columns.

The remaining space is filled with parity bits. The parity bits are written column wise into the remaining rows of the
respective columns. Parity 1and 2 bits are written in alternating order, starting with a parity 2 bit in the first available
column with the lowest indexnumber.

In the case of 64QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3, row 4,
row 5, row 6. In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2,
row 3, row 4. In the case of QPSK for each column the bits are read out of the interleaver in the order rowl, row2.

455  Physical channel segmentation for HS-DSCH

When more than one HS-PDSCH is used, physical channel segmentation divides the bits among the different physical
channels. The bits input to the physical channel segmentation are denoted by wy, Wy, ws,...wg, where R is the number of
bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted Uy,U,5,U3,...,U,, , where p is PACH number and U is the

U R
number of bits in one radio sub-frame for each HS-PDSCH, i.e. P. The relation between wy and Up k is given
below.
For all modes, some bits of the input flow are mapped to each code until the number of bits on the code is U.
Bits on first PhCH after physical channel segmentation:

upk=wyx k=212,..,U
Bits on second PhCH after physical channel segmentation:

U2 k= Wk+u k:1,2,...,U
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Bits on the P"" PhCH after physical channel segmentation:

Up k = Wik+(P-1)xU k=1,2,..,U

4.5.6 Interleaving for HS-DSCH

The interleaving for FDD is done as shown in figure 18 below, separately for each physical channel. The bits input to
the block interleaver are denoted by U U, ,Up5,...,U,, , where p is PhCH number and U is the number of bits in

one TTI for one PhCH. For QPSK U = 960, for 16QAM U = 1920 and for 64QAM U = 2880. The basic interleaver is as
the 2" interleaver described in Clause 4.2.11. The interleaver is of fixed size: R2=32 rows and C2=30 columns.

> Interleaver >

32x 30
Uy (QPSK) (32x30) Vi (QPSK)

Uk Wi (16QAM) Vou Vo (16QAM)

up,k lﬁ,kﬂ (64QAM) Vpkvp,k+l (64QAM)
- » Interleaver | ________ »

= (32x 30)
lJp,k+2 U k2 (16QAM) Voke2 Wiz (L6QAM)
Upiez Uz (64QAM) Vo2 pkea (64QAM)
Interleaver

- ™  ex3 [T >

Upiea U (B4QAM) Vokea Wies (64QAM)

Figure 18: Interleaver structure for HS-DSCH

For 16QAM, there are two identical interleavers of the same fixed size R2XC2 = 32X 30. The output bits from the
physical channel segmentation are divided two by two between the interleavers: bits upx and upy+1 go to the first
interleaver and bits up+2 and upk+3 go to the second interleaver. Bits are collected two by two fromthe interleavers: bits
Vpx and v, k+1are obtained from the first interleaver and bits vp x4 and vp k43 are obtained fromthe second interleaver,
where k mod 4=1.

For 64QAM, there are three identical interleavers of the same fixed size R2XC2 = 32X30. The output bits fromthe
physical channel segmentation are divided two by two between the interleavers: bits uyy and upy+ go to the first
interleaver, bits up x+2 and Uy k+3 9o to the second interleaver and bits Uy k+4 and up k45 go to the third interleaver. Bits are
collected two by two fromthe interleavers: bits vy and vy are obtained fromthe first interleaver, bits v, k2 and vp k3
are obtained fromthe second interleaver and bits vy k.4 and vp k45 are obtained fromthe third interleaver, where k mod
6=1.

4.5.7 Constellation re-arrangement for 16 QAM and 64QAM
This function only applies to 16QAM and 64QAM modulated bits. In case of QPSK it is transparent.

Table 11 describes the operations that produce the different rearrangements for 16QAM. The bits of the input sequence
are mapped in groups of 4s0 that vy, Vp 1, Vpk+2, Vpkes are used, where k mod 4 = 1. The output bit sequences map to
the output bits in groups of 4, i.e. rpk, pk+1, Fpk+2, Mpk+s, Where k mod 4= 1.

3GPP



Release 11

66 3GPP TS 25.212 V11.6.0 (2013-09)

Table 11: Constellation re-arrangement for 16QAM

Cor\wlztrzlilsrt]ion Output bit Operation
parameter b sequence
0 VouVpkaVpkiaVpkea —
: I Swapping MSBs with LSBs
2 VorVosnVpeiaVpics Inversion of the logical values of LSBs
° e Swapping MSBs with LSBs and inversion of logical values of LSBs

Table 11A describes the operations that produce the different rearrangements for 64QAM. The bits of the input
sequence are mapped in groups of 6 so that vy, Vp k1, Vp k2, Vpk+3, Vpk+4, Vpk+s are used, where k mod 6 = 1. The output
bit sequences map to the output bits in groups of 6, i.e. Iy, Mpk+1, Mpk+2, Fpk+3, Mpg+ar Fpk+s, where k mod 6 = 1.

Table 11A: Constellation re-arrangement for 64QAM

constellation

. Output bit .
version Operation
sequence
parameter b

v kvp k+1vp k+2vp‘k+3vp,k+4vp,k+5

0 P None

1 VosealpusstonraVoralputpsn Swapping MSBs and LSBs. Inversion of Middle SBs
VoseoVpisV piea VprosV pi Vpica : . . : .

2 plezTpia Tkt Tplas ek T Left circular shift of pair of SBs. Inversion of Middle SBs

3 Yripeatouatoitoeslone Inversion of Middle SBs

45.8  Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [2]. The bits input to the physical channel mapping are denoted by ry 1, rpy,...,Fpu, Where p
is the physical channel number and U is the number of bits in one radio sub-frame for one HS-PDSCH. The bits r, are
mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

4.6 Coding for HS-SCCH type 1

4.6.1 Overview

HS-SCCH shall be of type 1 when the following two conditions are both true:
- the UEis not configured in MIM O mode and not in MIM O mode with four transmit antennas, and
- the conditions for usage of HS-SCCH type 2 are not met.

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

The following information is transmitted by means of the HS-SCCH type 1 physical channel.

Channelization-code-set information (7 bits): Xeesds Xces.2s +-» Xees?

Modulation scheme information (1 bit): Xms1

Transport-block size information (6 bits): Xtbs 1y Xtos 25 ++» Xths

Hybrid-ARQ process information (3 bits): Xnhap1r Xhap 2, ¥hap 3
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- Redundancy and constellation version (3bits):  Xry1, X2, Xrv3

- New data indicator (1 bit): Xnd1

- UE identity (16 bits): Xue1s Xue,2s -++» Xue,16
Foran HS-SCCH order,

- Xees1s Xoes.2, ---» Xees7y Xmsa Shall be set to "11100000°

- Xtbs 1y Xtos 2, ---» Xtnsa Shall be set to "1111°

- Xtbs 5 ths,6 Shall be set to Xeodt 1, Xeodt 2

3GPP TS 25.212 V11.6.0 (2013-09)

- Xnapls Xhap.2, Xnap,3s Xrv,1s Xrv2, Xrv;3 Shall be set to Xor1, Xodt,2, Xodt3: Xord1: Xord2, Xord,3

Xnd21 IS reserved

WHEre Xeodt1, Xeodt2, Xodt 1, Xodt,2, Xodt 3+ Xord,1» Xord2, Xord3 are defined in subclause 4.6C.

Figure 19 below illustrates the overall coding chain for HS-SCCH type 1.
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Figure 19: Coding chain for HS-SCCH type 1
4.6.2  HS-SCCH information field mapping
46.2.1 Redundancy and constellation version coding

The redundancy version (RV) parameters r, s and constellation version parameter b are coded jointly to produce the
value X. Xy is alternatively represented as the sequence Xy 1, Xv.2, %v.3 Where Xy, 1 is the MSB. This is done according

to tables 12 and 13 according to the modulation mode used:
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Table 12: RV coding for 16QAM and 64QAM

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 13: RV coding 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
46.2.2 Modulation scheme mapping

The value of X1 is derived fromthe modulation and given by the following:

[0 if QPSK
ml 11  otherwise

4.6.2.3 Channelization code-set mapping
The channelization code-set DitS Xecs 1, Xecs 2 - - -» Xees,7 @re coded according to the following:

Given P (multi-)codes starting at code O, and given the HS-SCCH number if 64QAM is configured for the UE and
Xms1=1, calculate the information-field using the unsigned binary representation of integers calculated by the
expressions,

for the first three bits (code group indicator) of which X, is the MSB:
Xces1, Xees,2s Xees,3 = MiN(P-1,15-P)
If 64QAM is not configured for the UE, or if 64QAM is configured and Xps1=0, then
for the last four bits (code offset indicator) of which X 4 is the MSB:
Xcos s Xecs 5, Xessr Xees.7 = [0-1-P/8] *15]
Otherwise (i.e. if 64QAM is configured for the UE and Xps1=1),
P and O shall fulfil |O-1- P/8] *15| mod 2 = (HS-SCCH number) mod 2, and then
Xeesds Xees 5, Xoes §1 Xees dummy = |O-1-LP/8] *15], where Xces dummy 1S @ dummy bit that is not transmitted on HS-SCCH.
Furthermore,

[0 if 16QAM
Xes1=11 if  64QAM
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The definitions of P and O are given in [3]. The HS-SCCH number is given by the position in the list of HS-SCCH
Channelisation Code Informations signalled by higher layers. The HS-SCCH number is associated with the code offset
indicator and code group indicator as described above if 64QAM is configured for the UE and Xps1=1.

46.2.4 UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. This is mapped such that Xy 1
corresponds to the MSBand X,16 tothe LSB, cf. [14].

4.6.2.5 HARQ process identifier mapping

Hybrid-ARQ process information (3 bits) Xnap1, Xnap2, Xnap 3 is the unsigned binary representation of the HARQ process
identifier where Xpap 1 is MSB.

4.6.2.6 Transport block size index mapping

Transport-block size information (6 bitS) Xips 1, Xts.2, ---» Xtse 1S UNSigned binary representation of the transport block
size index where Xs 1 IS MSB.

4.6.3 Multiplexing of HS-SCCH information

The channelization-code-set information Xces 1, Xees2, ---» Xces 7 @nd modulation-scheme information Xps 1 are multiplexed
together. This gives a sequence of bits X31, X1 2, ..., x1,8 Where

X1 = Xecs,i i=1,2,...,7
X1,i = Xms,i-7 i=8

The transport-block-size information X 1, Xisp, ..., Xtbs,6, Hybrid-ARQ-process information Xnap 1,Xmap2, Xhap3,
redundancy-version information X1, Xrv2, %v3 and new-data indicator x4 are multiplexed together. This gives a
sequence of bits X1, X22, ..., X213 Where

X2i = Xipsj i=1,2,..,6
X2, = Xnapjis 1=7,8,9
X2i= Xrvjo  1=10,11,12
X2i = Xndjaz 1=13

4.6.4 CRC attachment for HS-SCCH

Fromthe sequence of bits X1 1, X12, ..., X18 X21, X2.2, ..., X2.13 & 16 bits CRC s calculated according to Clause 4.2.1.1. This
gives a sequence of bits ¢y, Cy, ..., c16 Where

Cx = Pimar-) k=1.2,..,16

This sequence of bits is then masked with the UE Identity Xye1, Xue2, ---» Xue16 and then appended to the sequence of bits
X2.1, X22, ..., X213 t0 form the sequence of bits yy, Y, ..., y29, Where

Yi = X2 i=1,2,...,13

Yi = (Ci-13 * Xyesi-13) Mod 2 i=14,15,....29
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4.6.5 Channel coding for HS-SCCH

Rate 1/3 convolutional coding, as described in Clause 4.2.3.1, is applied to the sequence of bits X; 1,X1 2, ...,x18 This
gives a sequence of bits 211,21, ..., z1 48,

Rate 1/3 convolutional coding, as described in Clause 4.2.3.1, is applied to the sequence of bits yi, Yo, ..., y29. This gives
a sequence of bits z, 1, 222, ..., Z2111.

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.

4.6.6 Rate matching for HS-SCCH

Fromthe input sequence z 1, 21 5, ..., z1 48 the bits 23 1, 212, 21 4, 1.8, Z1 42, 71 45, Z1 47, Z1 48 @re punctured to obtain the output
sequence ry,r2...71 40.

Fromthe input sequence 21, 2y, ..., z2111 the bits 221, 222, 223, 224, 225, 226, 227, 22,8, 22,12, 22,14, 22,15, 22,24, Z2 42, L2 48, L2 54,

2557, 22,60, 22,66+ 22,69+ 22,96+ 2299, 22101, 22,102+ 22,104+ 22105+ 22,106, 22,107, 22108, 22,109, Z2110, Z2,111 Are punctured to obtain the
output Sequence ry1,...7.80.

4.6.7  UE specific masking for HS-SCCH

The rate matched bits ry 1,61 2...71 40 Shall be masked in an UE specific way using the UE identity Xye1, Xue2, ---» Xue 16, tO
produce the bits S1.1,51 2..-51 40-

Intermediate code word bits b, i=1,2...,48, are defined by encoding the UE identity bits using the rate % convolutional
coding described in Clause 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are punctured using

the rate matching rule of Clause 4.6.6 forthe HS-SCCH part 1 sequence, that is, the intermediate code word bits b,
b2, ba, bg, ba, bas, bz, bag are punctured to obtain the 40 bit UE specific scrambling sequence ¢y, Ca, ....C40. .

The mask output bits s;1,51 2...51 40 are calculated as follows:

S1k =(rix + c) mod 2 fork=1,2...40

4.6.8 Physical channel mapping for HS-SCCH
The HS-SCCH sub-frame is described in[2].

The sequence of bits Sy 1, S1.2,, ..., S1.40 IS mapped to the first slot of the HS-SCCH sub frame. The bits s; x 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 sequence of bits 1,1, 122, ...,,72,80 is mapped to the second and third slot of the HS-SCCH sub frame. The bits ry
are mapped to the PhCHs so that the bits for each PhCH are transmitted over the air in ascending order with respect to
k.

4.6A Coding for HS-SCCH type 2

4.6A.1 Overview

HS-SCCH type 2 is used for HS-SCCH-less operation. HS-SCCH type 2 is not used when the UE is configured in
MIMO mode or in MIMO mode with four transmit antennas. During second and third transmission, the following
information is transmitted by means of the HS-SCCH type 2 physical channel.

- Channelization-code-set information (7 bits): Xeesds Xces.2s +-» Xees?

- Modulation scheme information (1 bit): Xms1

- Special Information type (6 bits): Xtype,1r Xtype2s ---» Xtypes

- Special Information (7 bits): Xinfo 1+ Xinfo 2 Xinfo3s Xinfo.4» Xinfo5 Xinfo 6+ Xinfo7
- UE identity (16 bits): Xue,1s Xug,2 -++» Xue,16
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Figure 19A below illustrates the overall coding chain for HS-SCCH type 2.
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Figure 19A: Coding chain for HS-SCCH type 2

4.6A.2 HS-SCCH Type 2 information field mapping

46A.2.1 The first transmission

When HS-SCCH_less_mode=1for a UE (as defined in [4]), the first transmission of an HS-DSCH transport block using
CRC attachment method 2 shall be sent without an associated HS-SCCH. In this case, the UE shall use the following
signalling values in order to attempt to decode the transport block:

- Channelization-code-set information: Configured by higher layers
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- Modulation scheme information: QPSK
- Transport-block size information: Each of four possible sizes configured by higher layers
- Redundancy and constellation version: X =0 (see 4.6.2.1)
- UE identity: Configured by higher layers
4.6A.2.2 The second and the third transmissions

For HS-SCCH_ less_mode=1 there are at maximum 3 transmissions for a HS-DSCH transport block using CRC
attachment method 2. The 2" and 3 transmissions of a transport block that was sent without an associated HS-SCCH
in the first transmission, as described in subclause 4.6A.2.1.1, are associated with an HS-SCCH of type 2.

4.6A.2.2.1 Special Information mapping
The Special Information type Xeype,1, Xtype2, ---» Xtypes Shall be set to "111110” to indicate HS-SCCH less operation.
The Special Information bits Xinfo1, Xinfo.2, ---, Xinfo.7 &re comprised of:

- Transport-block size information (2 bits): Xinfo.1» Xinfo2 = Xtbs 1, Xtbs2

- Pointer to the previous transmission (3 bits): Xinfo 3, Xinfoss Xinfos = Xptr1, Xptr2, Xptr 3

- Second or third transmission (1 bit): Xinfo,6 = Xsec,3
- Reserved (1bit): Xinfo,7 = Xres1
46A.2.2.1.1 Transport-block size information mapping

The Transport-block size information (2 bits) Xus 1, Xis 2 IS the unsigned binary representation of a reference to one of
the four Transport-block sizes and the associated number of HS-PDSCH codes for the first transmission configured by
higher layers.

Xtbs,1, Xtbs,2 Entry in “Transport Block
size list” as signalled in the
HS-SCCH-less Information of
HS_SCCH_LESS_PARAMS
[13]
"00’ 1% entry
"01’ 2™ entry
"0 3" entry
T 4™ entry
4.6A.2.2.1.2 Pointer to the previous transmission mapping

Pointer to the previous transmission (3 bits) Xptr1, Xpr2, Xorr,3 1S the unsigned binary representation of s, such that the
previous transmission of the same transport block started (6+s) subframes before the start of this transmission.

4.6A.2.2.1.3 Second or third transmission mapping
Second or Third transmission (1 bit) indicates whether this is the second or third transmission.
If Xsec1= "0, this is a second transmission.

If Xsec1= "1, this is a third transmission.

3GPP



Release 11 74 3GPP TS 25.212 V11.6.0 (2013-09)

4.6A.2.2.2 Redundancy and Constellation Version mapping

The redundancy version X, for the second and third transmissions shall be equal to 3 and 4 respectively, as defined in
Table 13.

4.6A.2.2.3 Modulation scheme mapping

The value of Xy 1 Shall be set to "0’ (QPSK).

4.6A.2.2.4 Channelization code-set mapping

The channelization code-set bitS Xccs1, Xces2, ---» Xccs,7 are coded as per clause 4.6.2.3 where the value of P shall be set to
either 1 or 2.

4.6A.2.2.5 UE identity mapping

The UE identity is encoded as per clause 4.6.2.4.

4.6A.3 Multiplexing of HS-SCCH Type 2 information

The channelization-code-set information Xces 1, Xees2, ---» Xces 7 @nd modulation-scheme information xps 1 are multiplexed
together. This gives a sequence of bits X31, X1 2, ..., x1,8 Where

X1 = Xegs,i i=1,2,..7
X1,i = Xms,i-7 i=8

The Special Information type Xtype,11 Xtype2s ---» Xtypeps and Special Information Xinfo 1, Xinfo,2, Xinfo3, Xinfo4» Xinfo,5, Xinfo 6, Xinfo,7
are multiplexed together. This gives a sequence of bits X, 1, X2, ..., X213 Where

XZ,i = Xtype,i i:1,2,...,6

X2, = Xinfoj-6 1=7,8,...,13

4.6A.4 CRC attachment for HS-SCCH Type 2

The sequence of bits yy, Yo, ..., y29, IS calculated according to Clause 4.6.4.

4.6A.5 Channel coding for HS-SCCH Type 2

Channel coding is performed according to Clause 4.6.5.

4.6A.6 Rate matching for HS-SCCH Type 2

Rate matching is performed according to Clause 4.6.6.

4.6A.7 UE specific masking for HS-SCCH Type 2

The mask output bits s; 1,5 »...51 40 are calculated according to Clause 4.6.7.

4.6A.8 Physical channel mapping for HS-SCCH Type 2

Physical channel mapping is performed according to Clause 4.6.8.
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4.6B Coding for HS-SCCH type 3

4.6B.1 Overview

HS-SCCH type 3 is used when the UE is configured in MIM O mode. If one transport block is transmitted on the
associated HS-PDSCH(s) or an HS-SCCH order is transmitted, the following information is transmitted by means of the
HS-SCCH type 3 physical channel:

- Channelization-code-set information (7 bits): Xeesds Xces 2o +-» Xoes?

- Modulation scheme and number of transport blocks information (3 bits): Xms 1y Xms.2, Xms.3

- Precoding weight information (2 bits): Xpwiph,1+ Xpwiph,2

- Transport-block size information (6 bits): Xtbspb 1+ Xtbspb2, -+, Xthsph,6
- Hybrid-ARQ process information (4 bits): Xhaps Xhap,2, -+» Xhapa

- Redundancy and constellation version (2 bits): Xrpb, Xrpb2

- UE identity (16 bits): Xue,1s Xue,2 -++» Xue,16

Foran HS-SCCH order,
= Xcesds Xees2o «-or Xees7r Xms s Xms,2, Xms 3, Xowipb, 1, Xpwipb2 Shall be set to 111000000000
- Xtbspb s Xtbspb2. ---» Xtbspb,4 Shall be set to "1111°
- Xibspb5: Xtbspbs Shall be set to Xeodt1, Xeodt2
= Xhapir Xhap2s Xhap,3: Xhap4+ Xrvpb,1: Xrypb,2 Shall De Set to Xogt,1, Xodt2, Xodtas Xord 1, Xord2, Xord,3

Where Xeodt1, Xeodt 2, Xodt 1, Xodt2: Xodt 3, Xord 1, Xord 2, Xora3 are defined in subclause 4.6C.

If two transport blocks are transmitted on the associated HS-PDSCHs (not applicab le when single-stream restriction is
configured), the following information is transmitted by means of the HS-SCCH type 3 physical channel:

- Channelization-code-set information (7 bits): Xees1y Xees,2s -+ Xces7?

- Modulation scheme and number of transport blocks information (3 bits): Xms s Xms.2» Xms.3

- Precoding weight information for the primary transport block (2 bits): Xpwiph, 1+ Xpwiph 2

- Transport-block size information for the primary transport block (6 bits): Xibspb s Xtbspb 2 ---» Xtbspb,6
- Transport-block size information for the secondary transport block (6 bits): Xtbssh 1, Xtbssb2s -++» Xtbssb.6
- Hybrid-ARQ process information (4 bits): Xnap1s Xhap 2, ---» Xhap 4

- Redundancy and constellation version for the primary transport block (2 bits): Xrpb, Xrpb2

- Redundancy and constellation version for the secondary transport block (2 bits): Xrvsb 1y Xrvsh 2

- UE identity (16 bits): Xue,1s Xue,2, -++» Xue,16

Figure 19B below illustrates the overall coding chain for HS-SCCH type 3. Note that some information shown is not
present if only one transport block is transmitted on the associated HS-PDSCH(s).
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Figure 19B: Coding chain for HS-SCCH type 3
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4.6B.2 HS-SCCH type 3 information field mapping

4.6B.2.1 Redundancy and constellation version coding

For each of the primary transport block and a secondary transport block if two transport blocks are transmitted on the
associated HS-PDSCH(s), the redundancy version (RV) parameters r, s and constellation version parameter b are coded
jointly to produce the values Xy, and Xpve, respectively. The transmitted sequences Xpb.1, Xvpb2 aNd Xysb1, Xvsb2 are
the binary representations of Xyp, and Xusp, respectively, where Xppp1 and Xvsp1 are the MSBs.

For the primary transport block if only one transport block is transmitted on the associated HS-PDSCHY(s), the
redundancy version (RV) parameters r, s and constellation version parameter b are coded jointly to produce the value
Xrwpb. The transmitted sequence Xwpb,1, %vpb 2 IS the binary representation of Xy, Where Xypp 1 is the MSB.
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Joint coding of parameters r, s and constellation version parameter b is done according to tables 13A and 13B according

to the modulation mode used. If X;ypp =001 Xvgp = 0, the UE shall treat the corresponding transport block as an initial
transmission.

Table 13A: RV coding for 16QAM and 64QAM for HS-SCCH type 3

erpb or Ns S / Ndata < 1/2 Ns S / Nda[a2 1/2
Krvsh s r b s r b
(value)
0 1 0 0 1 0 0
1 1 1 1 0 1 1
2 1 0 2 0 0 0
3 1 0 3 1 0 2

Table 13B: RV coding for QPSK for HS-SCCH type 3

Xrvpb OF Nsys / Ndata <1/2 Nsys / Ndata 2 1/2
xrvsb
(value) S r S r
0 1 0 1 0
1 1 1 0 1
2 1 2 0 3
3 1 3 1 2

4.6B.2.2 Modulation scheme and number of transport blocks mapping

The number of transport blocks transmitted on the associated HS-PDSCHY(s) and the modulation scheme information
are jointly coded as shown in Table 14:

Table 14: Mapping of Xms

xms,1,xms,2, Modulation for Modulation for Number of transport
xms,3 primary secondary blocks
transport block | transport block

111 16QAM 16QAM 2

110 16QAM QPSK 2

101 64QAM Indicated by Indicated by xccs,7

xces,7

100 16QAM n/a 1

011 QPSK QPSK 2

010 64QAM 64QAM 2

001 64QAM 16QAM 2

000 QPSK n/a 1

In case Xms 1, Xms 2, Xms3 €quals “101” X5 7 iS used as an extra bit in modulation scheme information.

4.6B.2.3 Channelization code-set mapping

The channelization code-set bits Xccs1, Xees 2, ---» Xcos 7 are coded according to the following:

Given P (multi-)codes starting at code O, and given the HS-SCCH number if 64QAM is configured for the UE and Xps 1,
Xms2, Xms 3 1S equal to “1017, calculate the information-field using the unsigned binary representation of integers
calculated by the expressions,

for the first three bits (code group indicator) of which X is the MSB:

Xces 1y Xces 2y Xes,3 = MiN(P-1,15-P)
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If 64QAM is not configured for the UE, or if 64QAM is configured and Xms1, Xms2, Xms 3 is not equal to “101”, then
for the last four bits (code offset indicator) of which Xccs 4 is the MSB:
Xocshs Xecs 5, Xeesr Xees7 = [0-1-LP/8] *15]
Otherwise (i.e. if 64QAM is configured for the UE and Xms1, Xms 2, Xms 3 is equal to “1017),
P and O shall fulfil |O-1- P/8] *15| mod 2 = (HS-SCCH number) mod 2, and then

Xces 41 Xccs 5, Xoos 6+ Xces,dummy = |O-1-LP/8] *15|, where Xces dummy IS @ dummy bit that is not transmitted on HS-
SCCH.

Furthermore,
Xees7 = 0 if the modulation for the secondary transport block is QPSK, and
Xees7 = 1 if the number of transport blocks = 1.

The definitions of P and O are given in [3]. The HS-SCCH number is given by the position in the list of HS-SCCH
Channelisation Code Informations signalled by higher layers. The HS-SCCH number is associated with the code offset
indicator and code group indicator as described above if 64QAM is configured for the UEand Xps 1, Xms 2, Xms 3 IS €qual
to “101”.

If two transport blocks are transmitted on the associated HS-PDSCHJ(s), the same set of channelization codes shall be
used for both transport blocks.

4.6B.2.4 UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. This is mapped such that Xy
corresponds to the MSB and Xye 16 to the LSB, cf. [14].

4.6B.2.5 HARQ process identifier mapping

If two transport blocks are transmitted on the associated HS-PDSCHJ(s), the mapping relationship between the hybrid-
ARQ processes and the transport blocks is such that when the HARQ -process with identifier HAP,p, is mapped to the

primary transport block, the HARQ-process with the identifier given by (HAF’pb +N /Z)mod(N ) shall be

proc proc
mapped to the secondary transport block, where Ny is the number of HARQ processes configured by higher layers.
The combination of HARQ-processes is indicated by the hybrid-ARQ process information (4 bits) Xhapz1, Xhap2, Xhap 3,

Xnap4 Which are the unsigned binary representation of HAP,, where Xpap1 is MSB.

If only one transport block is transmitted on the associated HS-PDSCHJ(s), the above mapping is ignored and the
hybrid-ARQ process information Xnap 1, Xhap.2, Xnap3: Xnapa 1S the unsigned binary representation of the HARQ process
identifier where Xpap 1 is MSB.

4.6B.2.6 Transport block size index mapping

The transport-block size information Xepspn 1, Xtspb2. ---» Xtbspb,s 1S the unsigned binary representation of the transport
block size indexfor the primary transport block, where Xipspn1 is the MSB.

If two transport blocks are transmitted on the associated HS-PDSCH(s), the transport-block size information Xipssb1,
Xibssb2, ---» Xtbss.6 1S the unsigned binary representation of the transport block size index for the secondary transport
block, where Xpsspa is the MSB.

4.6B.2.7 Precoding Weight Information mapping

The precoding weight information for the primary transport block Xpwigh,1, Xpwiph 2 is derived fromthe precoding weight
factor w; as defined in [4], according to Table 14A.
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Table 14A: Mapping of precoding weight information for primary transport block

W2 Xpwipb, 1, Xpwipb,2
1+ j 00
2
1_j 01
2
1+ ] 10

2
—1- J 11

2

4.6B.3 Multiplexing of HS-SCCH type 3 information

The channelization-code-set information Xecs 1, Xces2, ---» Xccs,7, Modulation-scheme and number of transport blocks
information Xms1, Xms2, Xms,3 and precoding weight information Xpwipb1, Xpwipb2 are multip lexed together. This gives a
sequence of bits X1 1, X1 2, ..., X112, Where

X1,i = Xes,i i=1,2,...,7
X1 = Xms,i7 i=8,9,10
X1 = Xpuwipbj10  1=11,12

If one transport block is transmitted on the associated HS-PDSCHY(s), the transport-block-size information Xtpspb 1, Xivspb.2:
.-, Xtbspb 6, Hybrid-ARQ-process information Xnap1,Xnap2, -.-, Xhap.4 and redundancy-version information Xryps 1, Xrvpb 2 are
mu ltiplexed together. This gives a sequence of bits Xz1, X2.2, ..., X2,12 Where

X2,i = Xtbsj i=1,2,...,6
X2i = Xhepis  i=7.8,...,10
X2 = Xrvjio  1=11,12

If two transport blocks are transmitted on the associated HS-PDSCHes, the transport-block-size information for the
primary transport block Xepsps 1, Xibsph2, ---» Xtbsph. 6, transport-block-size information for the secondary transport block
Xibssb 1+ Xtbssh2, ---» Xtbssh,6, HyDrid-ARQ-process information Xnap1,Xnap 2, -.., Xhap 4, redundancy-version information for the
primary transport block Xyypp 1, Xwpw 2, and redundancy-version information for the secondary transport block Xryspz1, Xrvsb2
are multiplexed together. This gives a sequence of bits X, 1, X22, ..., X220 Where

X2i = thspb,i i=1,2,...,6

X2,i = Xtbssh,i6 i=78,..,12

X2,i = Xhap,i12 i=13,14,...,16
X2,i = Xrypb,i-16 i=17,18
X2,i = Xrwb,i18 i=19,20

4.6B.4 CRC attachment for HS-SCCH type 3

If one transport block is transmitted on the associated HS-PDSCHY(s), fromthe sequence of bits X 1, X12, ..., X112 X21,
X22, -, X212 @ 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bits ¢, C, ..., c16 Where

Cx = Pimar—x) k=12,..,16
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This sequence of bits is then masked with the UE Identity Xye1, Xue2, ---» Xue16 and then appended to the sequence of bits
X2.1, X22, ..., X212 t0 form the sequence of bits yi, v, ..., y28, Where

Yi = Xz, i=1,2,..,12

Yi = (Ci-12 + Xyesi-12) mod 2 i=13,14,...,28

If two transport blocks are transmitted on the associated HS-PDSCHs, from the sequence of bits Xy 1, X1 2, ..., X112 X231,
X22, -, X220 @ 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bits ¢, C, ..., c16 Where

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

This sequence of bits is then masked with the UE Identity Xue1, Xue2, ---, Xue16 and then appended to the sequence of bits
X241, X22, ..., X2.20 t0 form the sequence of bits yy, y», ..., ¥3s, Where

Yi = X2, i=1,2,...,20

Vi = (Ci-ZO + Xueyi-ZO) mod 2 i=21,22,...,36

4.6B.5 Channel coding for HS-SCCH type 3

Rate 1/3 convolutional coding, as described in Clause 4.2.3.1, is applied to the sequence of bits X 1,X12, ...,x1,12. This
gives a sequence of bits z31, 21 2, ..., z160.

If one transport block is transmitted on the associated HS-PDSCH(s), rate 1/3 convolutional coding, as described in
Clause 4.2.3.1, is applied to the sequence of bits yi, Yo, ..., y28. This gives a sequence of bits z, 1, 2, 5, ..., 22,108,

If two transport blocks are transmitted on the associated HS-PDSCHs, rate 1/3 convolutional coding, as described in
Clause 4.2.3.1, is applied to the sequence of bits y1, Yo, ..., y3s. This gives a sequence of bits 2,1, 225, ..., 2213,

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied .

4.6B.6 Rate matching for HS-SCCH type 3

Fromthe input sequence z; 1, 21 2, ..., z1,60 the bits 211, 212, 214, 216, Z18, Z122, Z115, 2118, 21,21, 21,24, 21 37+ 21,40, 21,43, Z1 26,
21,49, 2153, 21,55, 21,57, 21,59, Z1 60 al€ pUnCtUred to obtain the output sequence lM1,r2...7r140.

If one transport block is transmitted on the associated HS-PDSCHY(s), fromthe input sequence z; 1, Zy», ..., z2 108 the bits
221,222,223, 224,225,226, 227, 22,8y 22125 22 14, _22,15, 2224, 2242, 22 48 22,63+ 22,661 22,93, 22,96, 22,98y £2,99, 22,101, 22102+ 22,103+ 22,104,
22105, 22106+ 22,107, 22,108 &re punctured to obtain the output sequence rp1,r22...7280.

If two transport blocks are transmitted on the associated HS-PDSCHSs, from the input sequence 2,3, 22, ..., 22132 the bits
221,222,223, 224,225, 226y 227, 22,8, 22,10, 22,11, 22,13, 22,14 22,16+ 22,19y 22,22+ 22,25, 22 28, 22 31, £2 34, 22,37+ 22,40+ 22 43, 22 46, 22 49, Z2 55,
2261, 22,72, 22,78, 22,84+ 22,87+ 2290+ 2293, 2296, 2299, 22102 » 22,105, 22,108+ 22,111+ 22,114, 22,117+ 22,119 22120, 22,122, 22,123, 22125, 22,126,
22127, 22128, 22,129, 22,130, 22,131, Z2,132 are punctured to obtain the output sequence 1, 1,r25...7250.

4.6B.7 UE specific masking for HS-SCCH type 3

The output bits $11,512...5140 are calculated as described in subclause 4.6.7.

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

The HS-SCCH sub-frame is described in [2]. The physical channel mapping is carried out as described in subclause
4.6.8.
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4.6C Coding for HS-SCCH orders

4.6C.1 Overview
HS-SCCH orders are commands sent to the UE using HS-SCCH. No HS-PDSCH is associated with HS-SCCH orders.

The following information is transmitted by means of the HS-SCCH order physical channel.

- Extended order type (2bits) Xeodt1s Xeodt2

- Order type (3 bits): Xodt,1; Xodt,2s Xodt,3

- Order (3 bits): Xord s Xord 2, Xord,3

- UE identity (16 bits): Xue1s Xue,2, -++5 Xue,16

The coding for HS-SCCH orders is specified in subclause 4.6.1 for a cell where the UE is not configured in MIMO
mode and not configured in MIMO mode with four transmit antennas or if the UE is in CELL_FACH state and in
subclause 4.6B.1 for a cell where the UE is configured in MIMO mode, in subclause 4.6D.1 for a cell where the UE is
configured in MIM O mode with four transmit antennas with the exception of HS-DSCH serving cell change order,
which is always transmitted using HS-SCCH type 1 specified in subclause 4.6.1.

4.6C.2 HS-SCCH Order information field mapping in the CELL DCH state

46C.2.1 Order type mapping

If the extended Order type Xeodt1, Xeodt2 =01’ and the Order type Xogt 1, Xodt 2, Xodt3 = 000, then the mapping for Xorqs,
Xord2, Xord 3 IS according to subclause 4.6C.2.2.1.

If the extended Order type Xeodt1, Xeogt2 =01’ and the Order type Xogt 1, Xodt 2, Xodt 3 = 011, then the mapping for Xorq3,
Xord2, Xord 3 IS according to subclause 4.6C.2.2.3.

If the extended Order type Xeodt1, Xeodt2 =11 and the Order type Xogt 1, Xodt.2, Xoat3 = 010, then the mapping for Xorq31,
Xord2, Xord 3 IS according to subclause 4.6C.2.2.4.

Otherwise the mapping for Xeodt1 , Xeodt2s Xodt,1, Xodt.2» Xodt,3» Xord 1, Xord2s Xord3 IS according to subclause 4.6C.2.2.2.
4.6C.2.2 Order mapping

46C.2.21 Orders for activation and deactivation of DT X, DRX and HS-SCCH-less operation
and for HS-DSCH serving cell change

If the order is transmitted fromthe serving HS-DSCH cell or a secondary serving HS-DSCH cell, for this Order type,
Xord1, Xord 2, Xord,3 IS cOmprised of:

- DRXactivation (1 bit): Xord1 = Xdrx,1
- DTX activation (1 bit): Xord2 = Xdix 1
- HS-SCCH-less operation activation (1 bit):  Xorg3 = Xhs-scch-less 1
If Xgrx2= "0, then the HS-SCCH order is a DRX De -activation order.
If Xarx1=""1", then the HS-SCCH order is a DRX Activation order.
If Xgix2= "0, then the HS-SCCH order is a DT X De-activation order.
If Xgtx1= "1 ’, then the HS-SCCH order is a DT X Activation order.
If Xps-schdess 1= "0, then the HS-SCCH order is a HS-SCCH-less operation De-activation order.

If Xns-schess 1= "7, then the HS-SCCH order is a HS-SCCH-less operation Activation order.
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If the order is transmitted froma non-serving cell using HS-SCCH type 1 specified in subclause 4.6.1 and Xorg 1, Xord 2,
Xorg3z = "000", then it is an HS-DSCH serving cell change order .

Xdm1, Xatx1 = 10 is a reserved combination (not used in this release).

4.6C.2.2.2 Orders for activation and deactivation of Secondary serving HS-DSCH cells and
Secondary uplink frequency

For these Extended Order types and Order types, the meaning of the orders is listed in Table 14B for the case where
Secondary_Cell_Enabled is less than 4. For the case where Secondary_Cell_Enabled is greater than 3 the meaning of
the orders is listed in Table 14B.1.

When Secondary_Cell_Enabled is 1,
- the order type Xogt 1, Xodt2, Xodt3 = 010’ is unused,
- regardless of the signaled value of Xorq1 the UE shall assume Xqrq1 ='0;
- Xord2, Xord3 = "10’is an unused combination.
When the UE is configured in Multiflow mode the following exceptions to the definitions in table 14B apply:

- For the orders received fromthe Serving or the Secondary Serving HS-DSCH cell, the UE shall consider the 1%
Secondary Serving cell to refer to the Secondary Serving HS-DSCH cell and apply the received order to that cell.
The activation status of all other cells shall remain unchanged.

- Forthe orders received fromthe Assisting Serving or Assisting Secondary Serving HS-DSCH cell the UE shall
consider the 1% Secondary Serving cell to refer to the Assisting Secondary Serving HS-DSCH cell and apply the
received order to that cell. The activation status of all other cells shall remain unchanged.

- Forthe orders received fromthe Assisting Serving or Assisting Secondary Serving HS-DSCH cell the UE shall
ignore activation status related to the Secondary Uplink Frequency and maintain the activation status of the
Secondary Uplink Frequency unchanged.

- The order contents related to the 2" and 3™ Secondary Serving HS-DSCH cells shall be ignored.

Table 14B: Orders for activation and deactivation of Secondary serving HS-DSCH cells and
Secondary uplink frequency when Secondary_Cell_Enabled is less than 4, or when the UE is
configured in Multiflow mode.

Extended Order Type Order Mapping Activation Status of Secondary Serving HS-DSCH
Order Type cells and Secondary Uplink Frequency
A= Activate; D = De-activate
1™ 2 3" Secondary
Secondary | Secondary | Secondary Uplink
Xeodt, 1, Xeodt,2 Xodt, 1, Xodt,2, Xodt,3 | Xord1 | Xord2 | Xord3 Serving Serving Serving Frequency
HS-DSCH HS-DSCH HS-DSCH
cell cell cell
0 0 0 D D D D
0 0 1 A D D D
0 1 1 A D D A
0 1 0 D A D D
001
1 0 0 A A D D
1 0 1 A A D A
1 1 0 D D A D
1 1 1 A D A D
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01 0 0 0 A D A A
0 0 1 D A A D
0 1 0 A A A D
0 1 1 A A A A

010

1 0 0 Unused (Reserved)
1 0 1 Unused (Reserved)
1 1 0 Unused (Reserved)
1 1 1 Unused (Reserved)

Table 14B.1: Orders for activation and deactivation of Secondary serving HS-DSCH cells and
Secondary uplink frequency when Secondary_Cell _Enabled is greater than 3.

Extended Order Type Order Mapping Activation Status of Secondary Serving HS-DSCH cells and
Order Type Secondary Uplink Frequency
A= Activate; D = De-activate
Xeodt 1 | Yeodz | Xooh Xod2s Xoos | Xoraa | Moraz | Xoras | S S0 | 2 S | 8 S [ E PR | 0 S | Sorvrng | Servina | Upvine
pscH | bscH | psc | psc | s | bsow | bson |
cell cell cell cell cell cell cell

00 000 0 0 0 A D A D A D A A
0 0 1 D A A D D A D
0 1 1 A A A D A D A A
0 1 0 A A A D A D A D
1 0 0 D D D A A D A D
1 0 1 A D D A A D A D
1 1 0 D A D A A D A D
1 1 1 A D D A A D A A

00 001 0 0 0 A A D A A D A D
0 0 1 A A D A A D A A
0 1 1 A D A A A D A D
0 1 0 D D A A A D A D
1 0 0 A D A A A D A A
1 0 1 D A A A A D A D
1 1 0 A A A A A D A D
1 1 1 A A A A A D A A

00 010 0 0 0 D D D D D A A D
0 0 1 A D D D D A A D
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011

100

101

110

00

00

00

00
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111

001

010

100

00

01

01

01
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101

110

111

000

01

01

01

10
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001

010

011

100

101

10

10

10

10

10
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110

111

000

001

10

10

1

11
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1 0 0 A D A A D D D A
1 0 1 D A A A D D D D
1 1 0 A A A A D D D D
1 1 1 A A A A D D D A
4.6C.2.2.3 Orders for Switching between Uplink Closed Loop Transmit Diversity Activation

states
For this Order type, the meaning of the orders is listed in Table 14B.2.

When the UE is configured in Multiflow mode, if any of the orders related to uplink CLTD activation states as defined
in Table 14B.2 are received fromthe Assisting Serving or Assisting Secondary Serving HS-DSCH cell, then the UE
shall ignore the orders and maintain the uplink CLTD activation state unchanged.

Table 14B.2: Orders for UEwhen UL_CLTD_Enabled is TRUE

Extended . Activation States
Order Type Order Type Order Mapping A= Activate; D = De-activate
1 2 3
Tx on Antenna 1 Single Tx Single Tx
Xeodt, 1y Xeodt,2 Xodt, 1, Xodt,2, Xodt,3 Xord,1 Xord,2 Xord,3 and Antenna 2 with on on
: Antennal | Antenna 2
Beamforming : :
(Note 1) withno S- | with no S-
DPCCH DPCCH
1 1 1 A D D
0 0 1 D A D
0 1 0 D D A
1 0 1 Unused (Reserved)
01 011
1 1 0 Unused (Reserved)
0 0 0 Unused (Reserved)
0 1 1 Unused (Reserved)
1 0 0 Unused (Reserved)
Note 1: The precoding weights for beamforming are defined in [4].
46C.2.2.4 Orders for activating and de-activating demodulation common pilots (D-CPICH)

when the UE is configured in MIMO mode with four transmit antennas

For this Order type, the meaning of the orders is listed in Table 14B.3.

3GPP




Release 11 90 3GPP TS 25.212 V11.6.0 (2013-09)

Table 14B.3: Orders when the UE is configured in MIMO mode with four transmit antennas

Extended

Order Type Order Type Order Mapping
D-CPICH Activation States
A= Activate; D = De-activate
Xeodt, 1, Xeodt,2 Xodt, 1, Xodt,2, Xodt,3 Xord,1 Xord,2 Xord,3
1 1 1 A
0 0 0 D
0 0 1 Unused (Reserved)
0 1 0 Unused (Reserved)
11 010
0 1 1 Unused (Reserved)
1 0 0 Unused (Reserved)
1 0 1 Unused (Reserved)
1 1 0 Unused (Reserved)

Note 1:  The activation and de-activation status corresponds to individual HS-DSCH cell.

Note 2:  Activation and de-activation indication applies for all the demodulation common pilots configured in the
cell.

4.6C.2.3 UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. This is mapped such that X,e 1
corresponds to the MSBand X, 16 tothe LSB, cf. [14].

4.6C.3 HS-SCCH Order information field mapping in the CELL_FACH and
CELL PCH states

46C.3.1 Order type mapping

If the extended Order type Xeodt1, Xeogt2 =01’ and the Order type Xogt 1, Xodt 2, Xodt 3 = 000, then the mapping for Xorq31,
Xord2, Xord 3 IS according to subclause 4.6C.3.2.1.

4.6C.3.2 Order mapping

46C.3.2.1 Orders for Network Triggered HS-DPCCH Transmission
For this Order type, the Order mapping Xord1, Xord2, Xord3 @nd the associated meaning is as follows:

If Xord 1, Xord 2, Xora,3 = "001°, then the HS-SCCH order is an order for triggering the randomaccess procedure in
CELL_FACH as specified in subclause 6.1A in [4].

4.6D Coding for HS-SCCH type 4

4.6D.1 Overview

HS-SCCH type 4 is used when the UE is configured in MIM O mode with four transmit antennas. If one transport block
is transmitted on the associated HS-PDSCH(s) or an HS-SCCH order is transmitted, the following information is
transmitted by means of the HS-SCCH type 4 physical channel:

- Channelization-code-set information (7 bits): Xeesds Xees.2s +-» Xees?
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- Modulation scheme and number of transport blocks information (5 bitS):  Xms1, Xms2, Xms.3, Xms4» Xms 5

- Precoding weight information (4 bits): Xopwipb,1» Xpwipb,2, Xpwiph 3, Xpwipb 4
- Transport-block size information (6 bits): Xtbspb s Xtbspb 2, ---» Xtbsph 6

- Hybrid-ARQ process information (4 bits): Xhap1s Xhap,2, ---» Xhapa

- Redundancy and constellation version (2 bits): Xrpb 2, Xrpb2

- UE identity (16 bits): Xueds Xue2 -++» Xue 16

Foran HS-SCCH order,
- Xeesty Xoes,2e oo Xees7s Xms1s Xms,2, Xms,3» Xms4, Xms 5, Xpwipb 15 Xpwipb 2, Xpwipb3: Xpwip,4 Shall be set to "1110000000000000’
- Xtbspb s Xtbspb2. ---» Xtbspb,4 Shall be set to "1111°
- Xtbsph5, Xtbsph6 shall be set to Xeodt 1, Xeodt2
= Xhap1s Xhap,2» Xhap 3» Xhap,4s Xrypb,1, Xrypb 2 Shall D€ S€T 10 Xodt 1, Xadt2, Xodt3s Xord 1, Xord2s Xord 3
WhEre Xeodt1, Xeodt2, Xodt1, Xodt,2, Xodt 3, Xord,1, Xord2, Xord3 are defined in subclause 4.6C.

If more than one transport block is transmitted on the associated HS-PDSCHs, the following information is transmitted
by means of the HS-SCCH type 4 physical channel:

- Channelization-code-set information (7 bits): Xees, 15 Xees 2o« Xecs,7

- Modulation scheme and number of transport blocks information (5 bits): Xms .1+ Xms.2+ Xms 3, Xms s Xms 5

- Precoding weight information (4 bits): Xpwipb,1» Xpwipb2, Xpwiph 3+ Xpwiph 4

- Transport-block size information for the primary or/and fourth transport block (6 bits): Xtbspb 1+
Xtbspb 2, ---» Xthspb,6

- Transport-block size information for the second or/and third transport block (6 bits): Xtbssh,1s Xtbssh 25 ++»
Xtbssh 6

- Hybrid-ARQ process information (4 bits): Xhap,1s Xhap,2, -+ Xhap,4

- Redundancy and constellation version for the primary or/and fourth transport block (2 bits): Xrvpb,1s Xrypb 2

- Redundancy and constellation version for the second or/and third transport block (2 bits):  Xrusb1, Xrsb2
- UE identity (16 bits): Xuelr Xue2s -+» Xue,16

The overall coding chain for HS-SCCH type 4 is same as that of HS-SCCH type 3 as shown in Figure 19 B.
4.6D.2 HS-SCCH type 4 information field mapping

4.6D.2.1 Redundancy and constellation version coding

If four transport blocks are transmitted on the associated HS-PDSCH(s), the redundancy version (RV) parameters r, s
and constellation version parameter b are coded jointly to produce the values Xy, for the primary and the fourth
transport blocks and X, for the second and the third transport blocks respectively. The transmitted sequences Xpp,1,
Xrvpb2 @nd Xysh1, %vsh 2 are the binary representations of Xy, and X, respectively, where Xppa and Xyspy are the
MSBs.

If three transport blocks are transmitted on the associated HS-PDSCH(s), the redundancy version (RV) parameters r, s
and constellation version parameter b are coded jointly to produce the values Xy, for the primary transport block and
Xwsp for the second and the third transport blocks respectively. The transmitted sequences Xwpb1, Xvpb2 and Xysp1, Xvsb 2
are the binary representations of Xypp and Xiys,, respectively, where Xypp1 and Xysp1 are the MSBs.

For each of the primary transport block and a second transport block if two transport blocks are transmitted on the
associated HS-PDSCH(s), the redundancy version (RV) parameters r, s and constellation version parameter b are coded
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the binary representations of Xyp, and Xusb, respectively, where Xppb1 and Xvsp1 are the MSBs.

For the primary transport block if only one transport block is transmitted on the associated HS-PDSCHY(s), the
redundancy version (RV) parameters r, s and constellation version parameter b are coded jointly to produce the value
Xrwpb. The transmitted Sequence Xpb, 1, Xvpb, 2 IS the binary representation of Xy, where Xnpp1 is the MSB.

Joint coding of parameters r, s and constellation version parameter b is done according to tables 14B.4 and 14B.5
according to the modulation mode used. If Xpp =001 Xiysp = 0, the UE shall treat the corresponding transport block as

an initial transmission.

Table 14B.4: RV coding for 16QAM and 64QAM for HS-SCCH type 4

erpb or Ns S / Ndata < 1/2 Ns S / Nda[az 1/2
Xrvsh s r b s r b
(value)
0 1 0 0 1 0 0
1 1 1 1 0 1 1
2 1 0 2 0 0 0
3 1 0 3 1 0 2

Table 14B.5: RV coding for QPSK for HS-SCCH type 4

Xrvpb OF Nsys / Ndata <1/2 Nsys / Ndata 2 1/2
xrvsb
(value) s ' s '
0 1 0 1 0
1 1 1 0 1
2 1 2 0 3
3 1 3 1 2

4.6D.2.2

The number of transport blocks transmitted on the associated HS-PDSCH(s) and the modulation scheme information

are jointly coded as shown in Table 14B.6:

Table 14B.6: Mapping of X ms

Modulation scheme and number of transport blocks mapping

Xms,1, Modulation | Modulation Modulation Modulation Number
Xms,2, for for second for for of
Xms,3, primary transport third fourth transport
Xms 4, transport block transport transport blocks
Xms,5 block block block

00000 QPSK Unused Unused Unused 1

00001 16QAM Unused Unused Unused 1

00010 64 QAM Unused Unused Unused 1

00011 QPSK QPSK Unused Unused 2

00100 QPSK 16QAM Unused Unused 2

00101 QPSK 64QAM Unused Unused 2

00110 16QAM QPSK Unused Unused 2

00111 16QAM 16QAM Unused Unused 2

1000 16QAM 64QAM Unused Unused 2

01001 64QAM QPSK Unused Unused 2
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01010 64QAM 16QAM Unused Unused 2
01011 64QAM 64QAM Unused Unused 2
01100 QPSK QPSK QPSK Unused 3
01101 QPSK 16QAM 16QAM Unused 3
01110 QPSK 64QAM 64QAM Unused 3
01111 16QAM QPSK QPSK Unused 3
10000 16QAM 16QAM 16QAM Unused 3
10001 16QAM 64QAM 64QAM Unused 3
10010 64QAM QPSK QPSK Unused 3
10011 64QAM 16QAM 16QAM Unused 3
10100 64QAM 64QAM 64QAM Unused 3
10101 QPSK QPSK QPSK QPSK 4
10110 QPSK T6QAM T6QAM QPSK 1
10111 QPSK 64QAM 64QAM QPSK 4
11000 16QAM QPSK QPSK 16QAM 4
11001 16QAM 16QAM 16QAM 16QAM 4
11010 16QAM 64QAM 64QAM 16QAM 4
11011 64QAM QPSK QPSK 64QAM 4
11100 64QAM 16QAM 16QAM 64QAM 4
11101 64 QAM 64QAM 64QAM 64 QAM 4
11110 Unused (Reserved)

11111 Unused (Reserved)

4.6D.2.3 Channelization code-set mapping

The channelization code-set bitS Xcs 1, Xcs 2, ---» Xccs,7 are coded according to the following:

Given P (multi-)codes starting at code O calcu late the information-field using the unsigned binary representation of

integers calculated by the expressions,

for the first three bits (code group indicator) of which X1 is the MSB:
Xees1s Xees.2» Xees,3 = Min(P-1,15-P)

for the last four bits (code offset indicator) of which X 4 is the MSB:

Xcesay Xees,5, Xees 51 Xees,7 = |O-1-LP/8J *15]|

The definitions of P and O are given in [3].

If more than one transport blocks are transmitted on the associated HS-PDSCH(s), the same set of channelization codes

shall be used for all transport blocks.

4.6D.2.4 UE identity mapping

The UE identity is the HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. This is mapped such that Xye1

corresponds to the MSB and Xy 16 to the LSB, cf. [14].
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4.6D.2.5 HARQ process identifier mapping

If four transport blocks are transmitted on the associated HS-PDSCH(s), the mapping relationship between the hybrid-
ARQ processes and the transport blocks is such that when the HARQ-process with identifier HAP,, is mapped to the
primary and the fourth transport block, the HARQ-process with the identifier given by

(HAPpb +N proc/Z)mod(N pmc) shall be mapped to the second and the third transport block, where Ny is the

number of HARQ processes configured by higher layers. The combination of HARQ-processes is indicated by the
hybrid-ARQ process information (4 bits) Xnapz1, Xhap2, Xhap,3: Xnap.4 Which are the unsigned binary representation of HAPy
where Xpap1 is MSB.

If three transport blocks are transmitted on the associated HS-PDSCH(s), the mapping relationship between the hybrid-
ARQ processes and the transport blocks is such that when the HARQ-process with identifier HAP,, is mapped to the

primary transport block, the HARQ-process with the identifier given by (HAPpb +N /Z)mod(N pmc) shall be

mapped to the second and the third transport block, where Npq is the number of HARQ processes configured by higher
layers. The combination of HARQ-processes is indicated by the hybrid-ARQ process information (4 bits) Xnap,1, Xhap .2,
Xhap3, Xnap,4 Which are the unsigned binary representation of HAPp, where Xpap 1 is MSB.

proc

If two transport blocks are transmitted on the associated HS-PDSCHJ(s), the mapping relationship between the hybrid-
ARQ processes and the transport blocks is such that when the HARQ-process with identifier HAP,, is mapped to the

primary transport block, the HARQ-process with the identifier given by (HAPpb +N /2)mod(N ) shall be

mapped to the second transport block, where Ny is the number of HARQ processes configured by higher layers. The
combination of HARQ-processes is indicated by the hybrid-ARQ process information (4 bits) Xhapz1, Xnap2, Xnap3: Xnap 4
which are the unsigned binary representation of HAPp, where Xnap1 is MSB.

proc proc

If only one transport block is transmitted on the associated HS-PDSCH(s), the above mapping is ignored and the
hybrid-ARQ process information Xnap, 1, Xnap2: Xnap3, Xnapa IS the unsigned binary representation of the HARQ process
identifier where Xpap 1 is MSB.

4.6D.2.6 Transport block size index mapping

The transport-block size information Xepspn 1, Xispb2, ---» Xtbspb,s 1S the unsigned binary representation of the transport
block size indexfor the primary transport block, where Xipspo1 is the MSB.

If two transport blocks are transmitted on the associated HS-PDSCH(s), the transport-block size information Xipssp1,
Xtbssh2, - Xtossb.6 1S the unsigned binary representation of the transport block size index for the second transport block,
where Xupssp1 is the MSB. If the number of transport blocks indicated is equal to 2, if Xnp, = 0 and if the transport-block
Size information Xpsps 1, Xbspb 2, ---» Xthspb,s 1S S€t 10 "111111°, then the primary transport block is not transmitted. If the
number of transport blocks indicated is equal to 2, if X.sp =0and if the transport-block size information Xpssh 1, Xibssb 2,
.., Xthssh g 1S S€tt0 "111111°, then the second transport block is not transmitted.

If three transport blocks are transmitted on the associated HS-PDSCH(s), the transport-block size information Xipsp,1,
Xtbspb2: ---» Xthspb,6 1S the unsigned binary representation of the transport block size indexfor the primary transport block,
where Xipspbz IS the MSB and the transport-block size information Xipssh,1, Xissb2, ---» Xtbssb,s 1S the unsigned binary
representation of the transport block size index for the second and the third transport blocks, where Xy 1 i the MSB.
If the number of transport blocks indicated is equal to 3, if Xpp = 0 and if the transport-block size information Xipspn 1,
Xtbspb2, ---» Xtbspb,6 1S S€L 10 "111111°, then the primary transport block is not transmitted. If the number of transport
blocks indicated is equal to 3, if X,ysp = 0and if the transport-block size information Xipssh 1, Xtbssb2, -+, Xtbsso 6 1S Set t0
"111111’, then the second and the third transport blocks are not transmitted.

If four transport blocks are transmitted on the associated HS-PDSCH(s), the transport-block size information Xpspn 1,
Xtbspb2, ---» Xthspb,s 1S the unsigned binary representation of the transport block size indexfor the primary and the fourth
transport blocks, where Xyspo1 is the MSB and the transport-block size information Xipssh 1, Xthssb 2, ---» Xtbssbs 1S the
unsigned binary representation of the transport block size index for the second and the third transport blocks, where
Xibssba 1S the MSB. If the number of transport blocks indicated is equal to 4 if Xpp, = 0 and if the transport-block size
information Xipspn 1, Xtospb2, ---» Xtbspbs 1S S€L 10 "111111°, then the primary and fourth transport blocks are not transmitted.
If the number of transport blocks indicated is equal to 4 if Xy, =0and if the transport-block size information Xipssp 1,
Xtbssh 2, ---» Xtbssh,6 1S S€T10 "111111°, then the second and the third transport blocks are not transmitted.
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4.6D.2.7 Precoding Weight Information mapping

The precoding weight information Xpwipb 1, Xpwipb,2, Xpwiph 3, Xpwipb 4 IS mapped according to Table 14B.7. The quantity
W denotes the matrix defined by the columns given by the set {s} fromthe expression W, =1 —2u,u™ /uMu,
where | is the 4x4 identity matrix and the vector u,, is given by Table 14B.7.

Table 14B.7: precoding weight information

Xpwipb, 1, u, Number of transport blocks

Xpwipb, 2,

Xpwipb, 3

Xpwipb, 4,

1 2 3 4

{124

0000 Uo=[1 -1 -1 _1If W(;{l} W0{14}/\/§ Wy /\/5 W0{1234}/2
{123

0001 u1:[1 -j 1 j]T Wl{l} Wl{lz}/\/i WA /\/5 W1{1234}/2
{123

0010 u2:[1 1 -1 1]f Wz{l} W2{12}/\/§ W, /\/§ Wz{szu}/z
{123

0011 u3=[1 j1 _j]r Ws.{l} W3{12}/\/§ W, /\/§ W3{3214}/2

(D2 - a-DNE] | we | wee s | WESNE | s g

0100 Uy =

@+ )/V2 —j (—1+j)/\/§]T we | wes/ )z wis® /3 Wy

oL |y a-pi2 i (a-pia] | [weaya | W s

0110 | Us =

ot | u-f ez G oaepie] | wE [ wesja | WETAB | ez
1000 |y =ft -1 1 1T we® | wes/ 2 w24 /3 W28 /2
1000 [ uy=fi —j 1 -] Wi | sz | WENB | gz
1010 |y, =f 1 1 -1 we | wea/z | WER/VE | weses
1011 | uy=ft j -1 T we® | wes/z w4 /3 W28 /o
1100 | u,=f -1 -1 1T wg | wi2/ 2 WES/V3 | g2/,
1101 | up=f -1 1 1T we | wes/z | WER/VB | s
1110 |y, =f 1 -1 - we | wea/z | WER/NE | wena
1111 | ue=f 1 1 1f w® | wgs/ 2 w223 /3 W24 /2

4.6D.3 Multiplexing of HS-SCCH type 4 information

The channelization-code-set information Xces 1, Xces2, ---» Xces,7, Modulation-scheme and number of transport blocks
information Xms1, Xms2, Xms 3, Xms4, Xms5 and precoding weight information Xpwipb 1, Xpwipb,2, Xowigb,3: Xpwipb4 are multip lexed
together. This gives a sequence of bits X;1, X1 2, ..., x1.16 Where
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Xl,i = Xc(s,i i=1,2,...,7
X1,i = Xms,i-7 i=8,9,10,11,12

X1,i = Xpwipbj-12 i=13,14,15,16

If one transport block is transmitted on the associated HS-PDSCH(s), the transport-block-size information Xepsph 1, Xtospb,2:
..., Xtbspb,6, Hybrid-ARQ-process information Xnap1,Xnap2. ---, Xhap,4 and redundancy-version information Xrypp 1, Xrvpb 2 are
mu ltip lexed together. This gives a sequence of bits X21, X2.2, ..., x2.12 Where

X2,i = Xtpsij i=1,2,...,6
X2i = Xnap,is 1=7.8,...,10
X2j = Xrvj1o 1=11,12

If two transport blocks are transmitted on the associated HS-PDSCHs, the transport-block-size information for the
primary transport block Xepsps 1, Xibspb2, ---» Xtbsph,6, transport-hlock-size information for the second transport block Xipsss 1,
Xtbssb2, ---» Xtbss 6, HyDrid-ARQ-process information Xnap1,Xnap2, ---, Xhap.4, redundancy-version information for the
primary transport block Xyypp 1, Xpw 2, and redundancy-version information for the second transport block Xrysp1, Xrush2 are
mu ltiplexed together. This gives a sequence of bits Xz1, X22, ..., X2.20 Where

X2,i = Xtbspb,i i=1,2,...,6
X2i = Xthssh,i6 i=78,..,12
Xoi = Xnpizz  i=13,14,..16
X2,i = Xrypb,i-16 i=17,18

X2,i = Xrwsb,i-18 i=19,20

If three transport blocks are transmitted on the associated HS-PDSCHs, the transport-block-size information for the
primary transport block Xpspn 1, Xbspb 2, ---» Xtbsph 6, transport-block-size information for the second and the third transport
DloCKS Xissh 1, Xtbssb2, ---» Xtbssh,6, HyDIrid-ARQ-process information Xnap1.Xnap2, -.., Xhap 4, redundancy-version information
for the primary transport block Xyvph1, Xrpb2, and redundancy-version information for the second and the third transport
blocks Xrvsh 1, Xrvsb 2 are multiplexed together. This gives a sequence of bits X, 1, X22, ..., X220 Where

X2i = Xtosph,i i=1,2,...,6
X2,i = Xtossh,i-6 i=7,8,...,12
X2i = Xnepizz  1=13,14,..,16
X2,i = Xrypb,i-16 i=17,18

X2,i = Xrwsh,i-18 i=19,20

If four transport blocks are transmitted on the associated HS-PDSCHs, the transport-block-size information for the
primary and the fourth transport blocks Xusp,1, Xthspb 2, ---» Xtbspbs, transport-block-size information for the second and the
third transport blocks Xinssp 1, Xtssh 2, -, Xtsshs, Hybrid-ARQ-process information Xnap 1.Xap2, .-, Xhapa, redundancy-
version information for the primary and the fourth transport blocks Xyypb1, Xrvpn2, @nd redundancy-version information
for the second and the third transport blocks Xnsp 1, Xrwp 2 are multiplexed together. This gives a sequence of bits X1, X2 2,

<, X220 where

X2,i = Xtbsph,i i=1,2,...,6
X2,i = Xthssh,i6 i=7,8,..,12
X2,i = Xhap,i-12 i=13,14,...,16
X2,i = Xrypb,i-16 i=17,18

X2,i = Xrwb,i-18 i=19,20
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4.6D.4 CRC attachment for HS-SCCH type 4

If one transport block is transmitted on the associated HS-PDSCHY(s), fromthe sequence of bits X 1, X12, ..., X116, X2.1,
X2.2, ..., X212 @ 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bits ¢, Cy, ..., c16 Where

C, = pim(l?—k) k=12,..16

This sequence of bits is then masked with the UE Identity Xye 1, Xue2, ---» Xue1s and then appended to the sequence of bits
X21, X22, ..., X212 t0 form the sequence of bits y1, Yo, ..., v2s, Where

Yi = Xz, i=1,2,..,12

Vi = (Ci-12 + Xyesi-12) mod 2 i=13,14,...,28

If more than one transport blocks are transmitted on the associated HS-PDSCHs, from the sequence of bits X1 1, X1 2, ...,
X1,16,X21, X22, ..., X220 @ 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bits ¢, cy, ..., c16
where

C = Pimazk) k=1.2,...,16

This sequence of bits is then masked with the UE Identity Xye1, Xue2, ---» Xue16 and then appended to the sequence of bits
X2.1, X22, ..., X220 t0 form the sequence of bits yy, Y, ..., y36, Where

Yi = X2 i=1,2,...,20

Yi = (Ci-20 * Xuesi-20) mod 2 i=21,22,...,36

4.6D.5 Channel coding for HS-SCCH type 4

Rate 1/2 convolutional coding, as described in Clause 4.2.3.1, is applied to the sequence of bits x; 1,X12, ...,x1,16. This
gives a sequence of bits 211,21 5, ..., z1 48,

If one transport block is transmitted on the associated HS-PDSCH(s), rate 1/3 convolutional coding, as described in
Clause 4.2.3.1, is applied to the sequence of bits yi, Yo, ..., y28. This gives a sequence of bits 2,1, 2, 5, ..., 22,108,

If more than one transport blocks are transmitted on the associated HS-PDSCHs, rate 1/3 convolutional coding, as
described in  Clause 4.2.3.1, is applied to the sequence of bits yi, ya, ..., ¥36. This gives a sequence of bits 2,1, 25, ...,

23 132.

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.

4.6D.6 Rate matching for HS-SCCH type 4

Fromthe input sequence z 1, 21 5, ..., z1,48 the bitS 231,212, 71 4, 718, Z1 42, Z145, Z147, Z148  Are punctured to obtain the
output sequence M 1,Mf2...71 40.

If one transport block is transmitted on the associated HS-PDSCHY(s), fromthe input sequence z, 1, Zy», ..., z2 108 the bits

221,222,223, 224,225,226, L277, 22,8y 22,125 22 14, _22,15, 2224, 2242, 2 48 22,63+ 22,661 22,93, 22,96, 22,98y £2,99, 22,101, 22102+ 22,103+ 22,104,
22105, 22106+ 22,107, 22,108 &re punctured to obtain the outputsequence rp1,r22...7280.

If more than one transport blocks are transmitted on the associated HS-PDSCHs, from the input sequence z,1, 222, ...,
Zp 132 the DitS 251, 222, 223, 24, 225, 22,6, 227, 228, 22,10, 22,11, 22,13, 22,14, 22,16, 22,19, 22,22, 22,25, 22,28, 2231, Z234, 2237, 2240, 2243,

22 46y 22,49, 22 55, 22 61+ 22,721 2278+ 2284, 2287, 2290, 2293+ 2296+ 2299, 22102 1+ 22,105+ 22,108+ 22,111, £2114+ 22 117+ 22,119, 22120+ 22,122, 22,123,
22125, 22126, 22,127, 22 128, £2 129, 22 130, 22131, 22,132 al€ punctured to obtain the OUtpUt sequence r 1, >...m go.

4.6D.7 UE specific masking for HS-SCCH type 4

The output bits s; 1,51 »...5140 are calculated as described in subclause 4.6.7.
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4.6D.8 Physical channel mapping for HS-SCCH type 4

The HS-SCCH sub-frame is described in [2]. The physical channel mapping is carried out as described in subclause
4.6.8.

4.7 Coding for HS-DPCCH

4.7.1 Overview

Data arrives to the coding unit in form of indicators for measurement indication and HARQ acknowledgement.
The following coding/multip lexing steps can be identified:

- channel coding (seesubclauses 4.7.2, 4.7.3, 4.7.3A, 4.7.3B, 4.7.3C, 4.7.3D and 4.7.3E);

- mapping to physical channels (see subclause 4.7.4).
The coding/multip lexing for HS-DPCCH is defined separately for the following cases:

- when the UE is not configured in MIMO mode and not configured in MIMO mode with four transmit antennas
in the serving HS-DSCH cell, and Secondary_Cell_Enabled is 0 or 1 and Secondary_Cell_Active is 0 (see
subclause 4.7.2);

- when the UE is configured in MIM O mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0 (see
subclause 4.7.3);

- when the UE is configured in MIM O mode in at least the serving HS-DSCH cell, and Secondary_Cell_Enabled
is 1and Secondary_Cell_Active is 0 (see subclause 4.7.3B);

- when the UE is not configured in MIMO mode in any cell and Secondary_Cell_Enabled is 1 and
Secondary_Cell_Active is 1 (see subclause 4.7.3A);

- when the UE is configured in MIM O mode in at least one cell and Secondary_Cell_Enabled is 1 and
Secondary_Cell_Active is 1 (see subclause 4.7.3B);

- when Secondary_Cell_Enabled is equal to 2 or 3 (see applicable subclauses in Table 14C and 14D)

- when Secondary_Cell_Enabled is more than 3 (see applicable subclauses in Table 14C.1 and 14D.1)

- when the UE is configured in Multiflow mode, see subclause 4.7.3D

- when the UE is configured in MIMO mode with four trans mit antennas at least in one cell, see subclause 4.7.3E

where Secondary_Cell_Enabled and Secondary_Cell_Active are defined in [4].

Table 14C: Coding for HARQ-ACK when Secondary_Cell_Enabled is2 or 3

Secondary Cell Enabled is 2
UEis configured with two secondary serving HS-DSCH cells

lSI 2”0 3[0
: . Serving Secondary Secondary Secondary
Secondary_Cell_Active Condition HS-CDeS”CH Serving HS- | Serving HS- | Serving HS-
DSCHcell DSCH cell DSCHcell

MIMO mode and MIMO
012 mode with fou_r transmit 4.7.3C.1 (Note 1) N/A
antennas is not
configured in any cell
0 MIMO mode is configured 4.7.3B.1 (Note 3) N/A
in atleast one cell
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1 MIM_O mode is configured 4.7.3B.1 (Note 2) N/A
in atleast one cell
MIMO mode is configured 4.7.3B.1
2 in atleast one cell 4.738.1 (Note 4) N/A
Secondary Cell Enabled is 3
UEis configured with three secondary serving HS-DSCH cells
ST ma Ta
Secondary_Cell_Active Condition HSS?E)VS"?H Secgndary Seccz)ndary Secgndary
y_~el cell Serving HS- | Serving HS- | Serving HS-
DSCHcell DSCHcell DSCHcell
0 - 4.7.3B.1 (Note 3)
1 - 4.7.3B.1 (Note 2)
2,3 - 4.7.3B.1 (Note 1) 4.7.3B.1 (Note 1)

Note 1: When a cell is deactivated, DTX message is indicated for that cell.

Note 2: HARQ-ACK information is jointly encoded for the pair of serving HS-DSCH cell and the active secondary
serving HS-DSCH cell and repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in
subclause 4.7.4.1.

Note 3: HARQ-ACK information for the serving HS-DSCH cell is repeated to fill the whole HARQ-ACK slot in the
HS-DPCCH sub-frame as described in subclause 4.7.4.1.

Note 4: HARQ-ACK information for the 2" secondary serving HS-DSCH cell is jointly encoded with a DTX message
in place of the 3" secondary serving HS-DSCH cell as described in subclause 4.7.3B.1.

Table 14C.1: Coding for HARQ-ACK of HS-DPCCH when Secondary_Cell_Enabled is more than 3

Secondary Cell Enabled is more than 3
UEis configured with more than 3 secondary serving HS-DSCH cells
Number of active cells 17 Secondary 2"% Secondary 37 Secondary
mapped to the HS- Serving HS-DSCH cell | Serving HS-DSCH Serving HS- Serving HS-
DPCCH cell DSCHcell DSCHcell

1 4.7.3B.1 (Note 1)

2 4.7.3B.1 (Note 2)

3 4.7.3B.1 (Note 3) 4.7.3B.1 (Note 3)

4 4.7.3B.1 4.7.3B.1

Note 1: The HARQ-ACK information is repeated to the fill the whole HARQ-ACK slot of HS-DPCCH sub-frame as
described in subclause 4.7.4.1.

Note 2: HARQ-ACK information is jointly encoded for the pair of serving HS-DSCH cell and the active secondary
serving HS-DSCH cell and repeated to fill the whole HARQ-ACK slot in the HS-DPCCH sub-frame as described in
subclause 4.7.4.1.

Note 3: If one of the 1%, 2", or 3" secondary serving HS-DSCH cells is deactivated a DTX message is indicated for the
deactivated cell.
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Table 14C.2: Coding for HARQ-ACK transmitted on HS-DPCCH, when Secondary_Cell_Enabled is

more than 3

Secondary Cell Enabled is more than 3
UEis configured with more than 3 secondary serving HS-DSCH cells
Number of active cells | i o000 oo 5" Secondary 6" Secondary 7" Secondary
mapped to the HS- HS-DSCI-)IlceII 9 Serving HS-DSCH Serving HS- Serving HS-
DPCCH:> cell DSCH cell DSCH cell

1 4.7.3B.1 (Note 1)

2 4.7.3B.1 (Note 2)

3 4.7.3B.1 (Note 3) 4.7.3B.1 (Note 3)

4 47.3B.1 4.7.3B.1

Note 1: The HARQ-ACK information is repeated to the fill the whole HARQ-ACK slot of HS-DPCCHj, sub-frame as
described in subclause 4.7.4.1.

Note 2: The HARQ-ACK information for the two activated secondary serving HS-DSCH cells are jointly encoded and
repeated to fill the whole HARQ-ACK slot in the HS-DPCCH, sub-frame as described in subclause 4.7.4.1.

Note 3: If one of the 4™, 5", 6™ and 7" secondary serving HS-DSCH cells is deactivated a DT X message is indicated

for the deactivated cell.

The order of the cells in HARQ-ACK joint encoding is specified in detail in subclause 4.7.4.1.

Table 14D: Coding for PCI/CQI when Secondary_Cell_Enabled is 2 or 3

Secondary Cell Enabled is 2
UEis configured with two secondary serving HS-DSCH cells

Secondary_Cell_Active

Serving HS-DSCH
cell

17 Secondary

Serving HS-
DSCHcell

2"" Secondary

Serving HS-DSCH

cell

3" Secondary
Serving HS-DSCH
cell

0,1

The CQl information for a

cell not configured

n MIMO mode and not

configured in MIMO mode with four transmit antennas is encoded
according to subclause 4.7.2.2(Note 1)The composite PCI/CQI
information for a cell configured with MIMO mode is encoded
according to subclause 4.7.3.2 (Note 3)

N/A

2
MIMO is not configured
in any cell

The CQI information
for the serving HS-
DSCH cell is encoded
using subclause
4722

The CQlinformation for the 1 secondary
sernving HS-DSCH cell and the 2™
secondary serving HS-DSCH cell is
encoded according to subclause
4.7.3A.2

N/A

2 (Otherwise)
Note 4

The CQI information for a cell not configured in MIMO mode and not
configured in MIMO mode with four transmit antennas is encoded

according to subclause 4.7.2.2.

The composite PCI/CQI information for a cell configured with MIMO
mode is encoded according to subclause 4.7.3.2

N/A

Secondary Cell Enabled is 3
UEis configured with three secondary serving HS-DSCH cells
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Secondary_Cell_Active

3" Secondary
Serving HS-DSCH
cell

2"" Secondary
Serving HS-DSCH
cell

17 Secondary
Serving HS-
DSCH cell

Serving HS-DSCH
cell

0,1
Note 3

2,3
Note 2

The CQI information for a cell not configured in MIMO mode and not configured in MIMO mode
with four transmit antennas is encoded according to subclause 4.7.2.2.
The composite PCI/CQI information for a cell configured with MIMO mode is encoded
according to subclause 4.7.3.2

Note 1: If the UE is configured with MIMO mode in at least one cell, the CQI field for each active cell is repeated to fill
the two slot CQI field in the HS-DPCCH sub-frame as described in subclause 4.7.4.2.

Note 2: In the deactivated cell, the PCI/CQI field is DT Xed.

Note 3: The CQI or PCI/CQI for each active cell is repeated to fill the two slot CQI or PCI/CQI field in the HS-DPCCH
sub-frame as described in subclause 4.7.4.2.

Note 4: The PCI/CQI field for the 3rd secondary serving HS-DSCH cell is DT Xed.

Table 14D.1: Coding for PCI/CQI transmitted on HS-DPCCH when Secondary_Cell_Enabled is more

than 3

Secondary Cell Enabled more than 3
UEis configured with more than 3 secondary serving HS-DSCH cells

Number of active cells
mapped to the HS-
DPCCH

3" Secondary
Serving HS-DSCH
cell

2"? Secondary
Serving HS-DSCH
cell

1% Secondary
Serving HS-
DSCH cell

Serving HS-DSCH
cell

1,2

Note 1

3,4

Note 2

The CQI information for a cell not configured in MIMO mode and not configured in MIMO mode
with four transmit antennas is encoded according to subclause 4.7.2.2.
The composite PCI/CQI information for a cell configured with MIMO mode is encoded
according to subclause 4.7.3.2.

Note 1: The CQI or PCI/CQI for each active cell is repeated to fill the two slot CQI or PCI/CQI field in the
corresponding HS-DPCCH sub-frame as described in subclause 4.7.4.2.

Note 2: In the deactivated cell, the PCI/CQI field is DT Xed.

Table 14D.2: Coding for PCI/CQI transmitted on HS-DPCCH, when Secondary_Cell_Enabled is more

than 3

Secondary Cell Enabled more than 3
UEis configured with more than 3 secondary serving HS-DSCH cells

Number of active cells

4" Secondary 5" Secondary 6" Secondary 7" Secondary

mapped to the HS- serving HS-DSCH Serving HS- Serving HS-DSCH Serving HS-DSCH
DPCCH:2 cell DSCHcell cell cell
1,2
The CQI information for a cell not configured in MIMO mode and not configured in MIMO mode
Note 1 . 8 ; .
with four transmit antennas is encoded according to subclause 4.7.2.2.
The composite PCI/CQI information for a cell configured with MIMO mode is encoded

3.4 according to subclause 4.7.3.2.

Note 2

Note 1: The CQI or PCI/CQI for each active cell is repeated to fill the two slot CQI or PCI/CQI field in the
corresponding HS-DPCCH sub-frame as described in subclause 4.7.4.2.

Note 2: In the deactivated cell, the PCI/CQI field is DT Xed.
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For each HS-DPCCH the general coding flow when the UE is not configured in MIM O mode and not configured in
MIMO mode with four transmit antennas is shown in the figure 20. This is done in parallel for the HARQ-ACK and
CQIl as the flows are not directly multiplexed but are transmitted at different times.

HARQ-ACK

v

Channel coding

W, W, Wy, ... W

Physical channel mapping

PhCH

bouby...byg

cal

a,a,..a, OR a,,a...3,

v

Channel Coding

/

Physical channel mapping

PhCH

Figure 20: Coding for each HS-DPCCH when the UE is not configured in MIMO mode and not
configured in MIMO mode with four transmit antennas

In case the UE is configured in MIMO mode, the measurement indication consists of precoding control indication (PCI)
and channel quality indication (CQI). For each HS-DPCCH the general coding flow when the UE is configured in
MIMO mode is shown in the figure 20A. This is done in parallel for the flow of HARQ-ACK and for the flow of
composite PCI/CQI reports as the two flows are not directly multiplexed but are trans mitted at different times

HARQ-ACK

v

Channel coding

Wo, Wy, Wo,... W

Physical channel mapping

i

PhCH

Type A Type B
(PCI, CQl) (PCI, CQI)
8p,8;---89 89,8,.--8g

Channel Coding

i

Physical channel mapping

l

PhCH

Figure 20A: Coding for each HS-DPCCH when the UE is configured in MIMO mode

In case the UE is configured in MIMO mode with four trans mit antennas, the measurement indication consists of
number of transport blocks preferred (NTBP), precoding control indication (PCI) and channel quality indication (CQI).
For each HS-DPCCH the general coding flow when the UE is configured in MIMO mode with four trans mit antennas is
shown in the figure 20A.1. This is done in parallel for the flow of HARQ-ACK and for the flow of composite
NTBP/PCI/CQI reports as the two flows are not directly multiplexed but are transmitted at different times
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Type A R Type B
HARQ-ACK (NTBP.PCI, CQI)  © (PCI,CQI)
¢ ag,a,...8,, ‘ ag,a,...8,
Channel coding Channel Coding
W, Wy, Wa,...Wag Dg.b;...05
vy A
Physical channel mapping Physical channel mapping

i |

PhCH PhCH

Figure 20A.1: Coding for each HS-DPCCH when the UE is configured in MIMO mode with four
transmit antennas

4.7.2 Channel coding for HS-DPCCH when the UE is not configured in
MIMO mode and not configured in MIMO mode with four transmit
antennas in the serving HS-DSCH cell and
Secondary Cell Enabled is 0 or 1 and Secondary Cell Active is O

Two forms of channel coding are used, one for the channel quality indication (CQI) and another for HARQ-ACK
(acknowledgement).

4.7.2.1 Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledge ment message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table
15. The output is denoted wg, Wi, ...wg.

Table 15: Channel coding of HARQ-ACK when the UE is not configured in MIMO mode and not
configured in MIMO mode with four transmit antennas in the serving HS-DSCH cell and
Secondary_Cell_Enabled is 0 or 1 and Secondary_Cell_Active is0

HARQ-ACK Wo W1 W2 W3 Wy Ws We W7 Wg Wg
message to
be
transmitted
ACK 1 1 1 1 1 1 1 1|1 1
NACK 0 0 [ o 0|0 0|0 0| o0 0
PRE 0 0 1 ) 110 0 [ 1 0
POST 0 110 0 [ 1 0[O0 1 ]o0 0
4.7.2.2 Channel coding for HS-DPCCH channel quality indication

The channel quality indication is coded using a (20,5) code. The code words of the (20,5) code are a linear combination
of the 5 basis sequences denoted M; , defined in the table below.
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Table 15A: Basis sequences for (20,5) code
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The CQIl values 0... 30 as defined in [4] are converted from decimal to binary to map them to the channel quality
indication bits (1 0000)to (1 1 11 1) respectively. The information bit pattern (0 0 0 0 0) shall not be used in this
release. The channel quality indication bits are ag, a;, a2, az, a5 (where ag is LSB and a4 is MSB). The output code word
bits b; are given by:

bi - i(an>< M i,n) mod 2

wherei=0, ..., 19.

4.7.3  Channel coding for HS-DPCCH when the UE is configured in MIMO
mode in the serving HS-DSCH cell and Secondary_Cell Enabled is
0

Two forms of channel coding are used, one for the composite precoding control indication (PCI) and channel quality
indication (CQI) and another for HARQ-ACK (acknowledge ment).

4.7.3.1 Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table
15B. The output is denoted wg, Wy,...wg.

Table 15B: Channel coding of HARQ-ACK when the UE is configured in MIMO mode in the serving
HS-DSCH cell and Secondary_Cell_Enabled is 0

HARQ-A CK Wo Wi Wy W3 Wy W5 Wg Wy Wg Wg
message to be transmitted

HARQ-ACK in response to a single scheduled transport block
ACK 1 1 1 1 1 1 1 1 1 1

NACK 0 0 0 0 0 0 0 0 0 0

HARQ-ACK in response to two scheduled transport blocks

Response to Response to
primary secondary

3GPP



Release 11 105 3GPP TS 25.212 V11.6.0 (2013-09)

transport block | transport block
ACK ACK 1 0 1 0 1 1 1 1 0 1
ACK NACK 1 1 0 1 0 1 0 1 1 1
NACK ACK 0 1 1 1 1 0 1 0 1 1
NACK NACK 1 0 0 1 0 0 1 0 0 0

PRE/POST indication

PRE olof12]oflol2]o]o]1]o0
POST ol 1flofof|12|]o]o]|]1]o0]0oO
4.7.3.2 Channel coding for HS-DPCCH composite precoding control indication and

channel quality indication

When the UE is configured in MIM O mode and single-stream restriction is not configured, two types of CQI reports
shall be supported by the UE. According to the definition of the CQI reporting procedure in [4], type A CQI reports use
values 0 ... 255 and type B CQI reports use values 0 ... 30, respectively. When the UE is configured in MIMO mode
and single-stream restriction is configured, only type B shall be supported by the UE.

47321 Bit mapping of Type A channel quality indication

In case a type A CQI shall be reported, the CQI values 0 ... 255 as defined in [4] are converted fromdecimal to binary
to map themto the channel quality indication bits (00000000)to (1111111 1), respectively. The channel quality
indication bits are cqig, cqiy, cqiy, Cqis, Cqis, Cqis, Cqig, Cqiy (Where cqig is LSB and cqi; is MSB).

4.7.3.2.2 Bit mapping of Type B channel quality indication

In case a type B CQI shall be reported, the CQI values O ... 30 as defined in [4] are converted fromdecimal to binary to
map themto the channel quality indication bits (L10000)to (1111 1), respectively. The information bit pattern (00 0
0 0) shall not be used in this release. The channel quality indication bits are cqip, cqi;, cqi, cqis, cqis (Where cqip is LSB
and cqis is MSB).

47.3.2.3 Bit mapping of precoding control indication

According to the PCI definition in [4], the range of possible PCl values is 0 ... 3. The PCl values 0 ... 3 as defined in [4]
are converted from decimal to binary to map them to the precoding control indication bits (0 0) to (1 1) respectively.
The precoding control indication bits are pcig, pciy (where pcig is LSB and pciy is MSB).

47324 Composite precoding control indication and channel quality indication bits

Two formats for composite PCI/CQI information words are possible depending on the type of the reported CQI value.
The two formats shall be constructed according to the scheme depicted in Figure 20B.
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Type A Type B
PCi col OR cQl
Binary mapping Binary mapping
pCi o,pci | cqi ,Cqi,, -.-Cqi; cqi o,Cqi,, ...Cqi,

concatenation

a,,8,...84 OR a,a,...a4

e Figure 20B: Construction of composite PCI/CQI report

In case a type A CQI shall be reported, the precoding control indication bits pcig, pciy, and the channel quality
indication bits cqig, cqiy , cqiz, cqiz, Cqis, Cqis, Cqig, CQi; are concatenated to the composite precoding control indication
and channel quality indication bits according to the relation

(2 a, &, &, &, as a &, &, a,)=(pci, pei, o, cqi, o, cqis cqi, cai; oofs cqi )

In case a type B CQI shall be reported, the precoding control indication bits pcig, pciy, and the channel quality
indication bits cqig, cqis , cqiz, cqisz, Cqis are concatenated to the composite precoding control indication and channel
quality indication bits according to the relation

(2 & &, a, &, a &)= pci, poi, cai, cai, cgi, cgis i, )

4.7.3.2.5 Block encoding of composite precoding control indication and channel quality
indication bits

In case a type A CQI needs to be reported, the composite precoding control indication and channel quality indication is
coded using a (20,10) code. The code words of the (20,10) code are a linear combination of the 10 basis sequences
denoted M, defined in the table 15C below.
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Table 15C: Basis sequences for channel encoding of composite PCI/CQI reports
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The output code word bits b; are given by:

b= (@,xM,,)mod2

wherei=0, ..., 19.

In case a type B CQI needs to be reported, the composite precoding control indication and channel quality indication is
coded using a (20,7) code. The code words of the (20,7) code are a linear combination of the basis sequences denoted
M; , defined in the table 15C for n € {0,1,3,4,5,7,10}.

The output code word bits b; are given by:

1 4
bi :(Z(;(anx M i,n) —i_zz(a.n>< M i,n+1)+a.5>< M i,7+ aGX M i,10) mOd 2
wherei=0, ..., 19.

4.7.3A Channel coding for HS-DPCCH when the UE is not configured in
MIMO mode in any cell and Secondary Cell Enabled is 1 and
Secondary_Cell Active is 1

Two forms of channel coding are used, one for the composite channel quality indication (CQI) and another for the
composite HARQ-ACK (acknowledgement).

4.7.3A.1 Channel coding for the composite HS-DPCCH HARQ-ACK

The composite HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as
shown in Table 15C.1. The output is denoted wg, Wy, ... wg.
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Table 15C.1: Channel coding of HARQ-ACK when the UE is not configured in MIMO mode in a pair of
serving HS-DSCH cells and Secondary_Cell_Enabled is 1 and Secondary_Cell_Active is 1

HARQ-A CK Wo Wi Wp W3 Wy W5 Wg Wy Wg Wy
message to be transmitted

HARQ-ACK when UE detects a single scheduled transport block on the serving HS-DSCH cell
ACK 1 1 1 1 1 1 1 1 1 1

NACK 0 0 0 0 0 0 0 0 0 0

HARQ-ACK when UEdetects a single scheduled transport block on the secondary serving HS-DSCH cell

ACK 1 1 1 1 1 0 0 0 0 0

NACK 0 0 0 0 0 1 1 1 1 1

HARQ-ACK when UE detects a single scheduled transport block on each of the serving and secondary serving

HS-DSCH cells
Response to Response to transport
transport block from | block fromsecondary
serving HS-DSCH serving HS-DSCH
cell cell
ACK ACK 1 0 1 0 1 0 1 0 1 0
ACK NACK 1 1 0 0 1 1 0 0 1 1
NACK ACK 0 0 1 1 0 0 1 1 0 0
NACK NACK 0 1 0 1 0 1 0 1 0 1
PRE/POST indication

PRE 0 0 1 0 0 1 0 0 1 0
POST 0 1 0 0 1 0 0 1 0 0

4.7.3A.2 Channel coding for HS-DPCCH composite channel quality indication

4.7.3A.2.1 Composite channel quality indication bits

The composite CQI report is constructed fromtwo individual CQI reports that are represented by CQI1 and CQI2.
CQI1 corresponds to the serving HS-DSCH cell and CQI2 corresponds to the secondary serving HS-DSCH cell.

Each constituent CQI report uses values 0 ... 30 in accordance with the definition of the CQI reporting procedure in [4].
The individual CQI values are converted fromdecimal to binary to map them to the channel quality indication bits (1 0
000)to (11111) respectively. The information bit pattern (0 0 0 0 0) shall not be used in this release.

The channel quality indication bits corresponding to CQI1 are cqily, cqil; cqily cqils, cqils (Where cqily is LSBand
cqil, is MSB) and those corresponding to CQI2 are cqi2g, cqi2;, cqi2;, cqi2s, cqi24 (where cqi2y is LSB and cqi2y is
MSB).

The composite CQI report is constructed according to the scheme depicted in Figure 20C
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cQll CQI2
Binary mapping Binary mapping
lcqilo,cqill,...cqil 4 cqi2,,cqi2,,...cqi2 ,
h J
concatenation
ay,a,...8

Figure 20C: Construction of composite CQI report

The two individual CQI reports are concatenated to formthe composite channel quality indication according to the
relation

(a, a, a, a, a, a, &, a, &, a,)=(cqil, cqil, cqil, cqil, cqil, cqi2, cqi2, cqi2, cqi2, cqi2, )

4.7.3A.2.2 Block encoding of composite channel quality indication bits

The composite channel quality indication is coded using a (20,10) code. The code words of the (20,10) code are a linear
combination of the 10 basis sequences denoted M , defined in Table 15C.

The output code word bits b; are given by:

bi - Zﬁ:(a.n>< M i,n) mOd 2

wherei=0, ..., 19and ay, ..., ag are defined in the previous subclause.

4.7.3B Channel coding for HS-DPCCH when Secondary Cell_Enabled is at
least 3 or when the UE is configured in MIMO mode in at least one
cell and Secondary_Cell _Enabled is greater than O

Two forms of channel coding are used, one for the composite precoding control indication (PCI) and channel quality
indication (CQI) and another for the composite HARQ-ACK (acknowledgement).

4.7.3B.1 Channel coding for the composite HS-DPCCH HARQ-ACK

The composite HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as
shown in Table 15C.2. The feedback related to the first cell is given before the divider sign and the feedback related to
the second cell is given after the divider sign. "A’ means "ACK’, "N’ means "NA CK” and "D’ means "no transmission’
("DTX’). "AA’, "AN’, "NA’ and "NN’ refer to feedback for dual-stream transmission in a cell. Forexample, "AN’
means ACK on the primary stream and NACK on the secondary stream. The output is denoted wg, Wy,...wg.

When Secondary_Cell_Enabled is 2, and when Secondary_Cell_Active is 2, HARQ-ACK information for the 2"
secondary serving HS-DSCH cell is jointly encoded with a DT X message in place of the 3" secondary serving HS-
DSCH cell.

When Secondary_Cell_Enabled is 4, and when Secondary_Cell_Active is 4, HARQ-ACK information for the 4t

secondary serving HS-DSCH cell is jointly encoded with a DT X message in place of the 5t secondary serving HS-
DSCH cell.
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When Secondary_Cell_Enabled is 6, and when Secondary_Cell_Active is 6, HARQ-ACK information for the 6"
secondary serving HS-DSCH cell is jointly encoded with a DT X message in place of the 7t secondary serving HS-

DSCH cell.

Table 15C.2: Channel coding of HARQ-ACK when Secondary_Cell_Enabled is at least 3 or the UE is
configured in MIMO mode in at least one cell and Secondary_Cell_Enabled is greater than 0

HARQ-ACK HARQ-ACK
mesi de O L o fwe [ wo | | owe [ | we | wo | we | we messbzge O e v | v | e we [ ws | we | we [ we | we
transmitted transmitted
AD |1 |1|afafafal2]2]2]1 AVA |o]1|1lololo]lolz1]o]0
nND |ofolololololo]o|o]o AN | 1|1]z2]olofz]2]lo]2]o
AaD |1]oflalolalal2]2]o]2 ANA | 1lol2]2l2]ofofl2]2]o0
AND |1 [2]o2lofz]ol2]2]1 ANN |ofof2]z2lofz2]oflofo]2
NaD Jofelalalalol2]o2]2 NavA (o] 2foflafala]2]2]o]o
NND |1]oflofl2floflofl2]o]o]o NN [1]12|oflo]2lo]lofofo]1
pA |o|ofloflofloflol2 |12 NNVA |o]ofloflol1l1]olo21]o
pN |1]2l2]2]2]2]lo]o]lo]o0 NN |ofl1]lololof1]1]lolo]2
paA [1]ofofolxlofofo]2]12 AAA [of1]2]ola]alolz]2]1
AN |o|1|lolofloloflz]z]0o]1 AAN [1]of2]2folola]z]2]1
oNa |ofololalalala]2]2]o AMNA [1]2]o]ala]al2]o]o]1
DNN |1 |22z l2loflo]z]o]o AAMNN (o222 ]ol2]2]z]0o]0
AMA |1[1]ol2lofofolo|2]1 ANAA |oflofolr[z]oflol2|o]1
AN |olofz]z]2]of2]o]o]1 ANAN | 1] 1]l2]ofofofoflofo]2
NA |1]ofloflaflolal2]zo]o ANINA | 1|oflofoloflz|of2]0]o0
NN |ofrlrloflol2lo]z]o]1 ANNN |ofofz2]2lof2]oflofo]2
AAA |1 ]lolxlofo]2l2]o]o]o NAAA [ 1]2flofofalo]la]lz]2]o
AAN |1 ]oflolzlolzlo]z]o]1 NAAN [ofof2]ofzs]olz]o]o]o
ANA |ofoflalal2lol2]o]o]1 NANA [ 1]lof2]2ala]alolo]2]o
ANN [ofzf2]2]of2]o]of1]1 NANN [2]2]a]ofolala]o]2]o
NAA |1 ]1]of2loloflz]o]2]0 NWVAA [of1]of2fofofloflofz]o
NAN |1 (2lofofof2lo]z]2]o0 NWAN [ofof2]ofofoflolz]1]o
nWNA Jofrlalolalolz]o2]o NNNA o] 2]ofofla]alo]ofo]o
WNN o foflxflolalalo]z]o]2 NNNN [ofofofofolafl2]o]2]1
PRE/POST
PRE |o]o|1]ofo|1|o]o|1]o] | PosT |[o]1]ofo|1|ofo]1]0]0

When Secondary_Cell_Active is 2 or 3, and when DTX message is indicated for a cell pair, whose HARQ-ACK
information is jointly encoded, the specific DT X code word as defined in Table 15C.2A is transmitted for that cell pair
except for the case when DT X message is indicated for all active cells, in which case the HARQ-ACK slot is DTXed.
The slot containing HARQ-ACK information is either trans mitted or DT Xed. If Secondary_Cell_Active is larger than 3
and when DTX message is indicated for both cell pairs transmitted on one of the two HS -DPCCHs and there is at least
one HARQ-ACK message associated with the other HS-DPCCH that does not correspond to DTX message, then the
specific DTX code word as defined in Table 15C.2A is transmitted for all cell pairs for which a DT X message is
indicated. If the DT X message is indicated for all active cell pairs then the slot on each respective HS-DPCCH

containing the HARQ-ACK information is DT Xed.
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Table 15C.2A: Channel coding of HARQ-ACK for a pair of DTX messages when
Secondary_Cell_Active is greater than 2

HARQ-ACK message to
(bge transmitteolg Wo W1 W2 W3 Waq Ws We Wy Wg Wg
D/D 0 0 1 1 0 1 1 0 1 0

4.7.3B.2 Channel coding for HS-DPCCH composite precoding control indication and
channel quality indication

The channel coding for CQI associated with a cell for which the UE is not configured in MIM O mode is specified in
subclause 4.7.2.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is specified
in subclause 4.7.3.2.

4.7.3C Channel coding for HS-DPCCH when the UE is not configured in
MIMO mode in any cell and Secondary_Cell Enabled is 2

Two forms of channel coding are used, one for the composite channel quality indication (CQI) and another for the
composite HARQ-A CK (acknowledgement).

4.7.3C.1 Channel coding for the composite HS-DPCCH HARQ-ACK

Table 15C.3: Channel coding of HARQ-ACK when the UE is not configured in MIMO mode in any cell
and Secondary_Cell_Enabled is 2

HARQ-A{(r:aIE ;n meiitsé zge to be Wo W1 Wo W3 W2 Ws We W7 Ws Wo
AD/D 1 1 1 1 1 1 1 1 1 1
N/D/D 0 0 0 0 0 0 0 0 0 0
D/AD 1 1 1 1 1 0 0 0 0 0
D/N/D 0 0 0 0 0 1 1 1 1 1
D/D/A 1 1 0 0 0 1 1 0 0 0
D/DIN 0 0 1 1 1 0 0 1 1 1
AA/D 1 0 1 0 1 0 1 0 1 0
AIN/D 1 1 0 0 1 1 0 0 1 1
N/A/D 0 0 1 1 0 0 1 1 0 0
N/N/D 0 1 0 1 0 1 0 1 0 1
AD/A 1 0 1 1 0 1 1 0 0 1
AD/N 0 1 0 1 1 0 1 0 0 1
N/D/A 0 0 0 1 1 1 1 0 1 0
N/D/IN 1 0 0 1 1 1 0 1 0 0
D/AA 0 1 1 1 0 1 0 0 1 0
D/AN 1 0 1 0 0 1 0 1 1 0
D/N/A 0 1 1 0 0 0 1 0 1 1
D/N/N 0 0 0 0 1 0 1 0 1 1
AA/A 1 1 0 1 0 0 1 1 1 0
AAN 0 1 1 0 1 1 1 1 0 0
AIN/A 1 0 0 1 0 0 0 0 1 1
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AN/N 0 0 1 0 1 1 0 0 0 1

N/A/A 1 1 1 0 0 0 0 1 0 1

N/AIN 0 1 0 0 1 0 0 1 1 0

N/N/A 1 0 0 0 1 0 1 1 0 1

N/N/N 1 1 1 1 0 1 0 1 0 0
PRE/POST

PRE |ofo|1]o]o|1]o]o|1]o] | PosT |o|1]o]o|1][o]o|1]0]0

4.7.3C.2 Channel coding for HS-DPCCH channel quality indication

The channel coding for CQI is specified in subclause 4.7.2.2 for the serving HS-DSCH cell, and in subclause 4.7.3A.2
for the 1% and 2" secondary serving HS-DSCH cells.

4.7.3D Channel coding for HS-DPCCH when the UE is configured in
Multiflow mode

4.7.3D.1 Channel coding for the composite HS-DPCCH HARQ-ACK
Subclause 4.7.4.3 defines the applicable HARQ-ACK encoding to be used with the following exception

- When the UE is configured with one serving and one assisting HS-DSCH cell and at least one of the two cells is
configured in MIM O mode the HARQ-ACK encoding is defined in Table 15C.3A.

Table 15C.3A: Channel coding of HARQ-ACK when the UE is configured with one serving and one
assisting HS-DSCH cell and at least one cell is configured in MIMO mode

HARQ-ACK HARQ-ACK
mes% z;ge O ol we v | ows | v | we [ we | wr | we | we messbe;ge O Lo v | wo | we [we [ e | we | we | we | we

transmitted transmitted
A/ID 1(1(12|j0|j]0jO0OfO]1(|O0|1 AA/A 1/0(]0f2)j0]J1|J0]1 1|0
N/D i1({1(0|j0|j1j0f212]|]0O0(|O0|1 AAIN 1/0(]1({0|J0]1]1]0]0]|1
AA/D 1(j]1|j]12(0f0jJ0O)JO]1]|]0]|12 AN/A 1/1]0(12)j0]0|1]J]01]0
AN/D i1({0f12|j1j0]0f0O]jOfO|O AN/N oji1j1j0f(o0f0|21|(0)j0]O0
NA/D ojojofr1|y0j1j1])]0]|1]|12 NA/A ojoj1jo0of12f(of1211)1]0
NN/D i1({1(0|j0|J1j0f212]|]0O0(|O0O|1 NA/N oj1j0|j0f212|(21|0|0]|1]1
D/A oj1j1f111j0j1)0]1]|12 NN/A ojojoj1f12f(o0|111)0]1
D/N o0|j0j1({0|1)J0]0]|J0]|O0]|12 NN/N oj1j1j1f(1f(12j010j)0]O0
D/IAA oj12f(12j1j1|j0f212 0|11 AA/AA 10|01 (O0O|2|0|21]|1]O0
D/AN 1(1f12|j1)j1j0f2|1(0|O0 AA/AN |1 |0|lO0OfO|O|O]|O|O0O]|1]|1
D/NA o|j1jo0fo|j0jJ0j1]|]1|1]|1 AAINA |1 |21|1|O0OjO|21]212|1|1]|O
D/NN o0|j0j1({0|1j]0]0]|J0]O0]|12 AA/NN 1/0(]1({0j0]1]1]0]0]|1
AlA i1jj0|j]0f2fO0j1)J0]1]|1|O0 AN/AA J1|1|]0|1(O0O|0O|2|0]|1]O0
AN 1{o0f12|j0|j0j12f212]|0(|O0|1 AN/AN 1|1]j1(1)j0]1|]0]0|1]|1
N/A 0|j]0jO0f1|1)]0]1]|]1]|]0]12 AN/NA 1/,0j]0(0|J0O0O]JO]1]1]0]0O0
N/N o|j1j1f12|11yj1j0])0]0]O0 AN/NN jOf1]1|0|0O0O]JOf2])0O0|O0O]O
A/AA i1{0fo0|j1j0j2fO0j1(1|0 NA/AA O] Of2]JO0O]|J1f(0O|1|21|1]|0O
A/AN i1]]0|j]0(0OfO0O]JO)JO]JO]1]|12 NA/AN ofi1{1j0j1(1j1)12(0]|1
A/NA 1(1(2)j0|j0j2f2|1(21|0 NA/NA ojojoj1f12f(o0o|jo0|j0j1]0
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ANN [1|of2]olofz]2]o]o]1 NANN [ ofl2]olo|z]2]lolol1]1

NAA Jofofofzfzfolz]2]o]1 NNAA [oflofofala]ola]a]o]1

NAN o [1flofl2lofloflo]ofo]1 NWAN (o[ 1]of2]ofoflo]o]o]|1

WNA |1 ]l2l2flof2]olo]o]z1]o0 NWNA [2]2]2]ofa]oflo]lofz]o

WNN |of2l2f2]2]2]lo]o]o]o NWNN [of2]a]afa]|alo]lofo]o
PRE/POST

PRE [0 |o|1]ofo|1]o|o]|1]|o| ]| PosT [of1]0o]of1]0o]o|[1]0]0

4.7.3D.2 Channel coding for HS-DPCCH channel quality indication

Subclause 4.7.4.3 defines the applicable CQI encoding to be used with different Multiflow configurations.

4.7.3E Channel coding for HS-DPCCH when the UE is configured in MIMO
mode with 4 transmit antennas

The coding for HS-DPCCH is defined separately for the following cases:

- when the UE is configured in MIM O mode with four transmit antennas and Secondary_Cell_Enabled is O (see
subclause 4.7.3E1);

- when the UE is configured in MIM O mode with four transmit antennas in any cell, and Secondary_Cell_Enabled
is 1 (see subclause 4.7.3E2);

- when the UE is configured in MIM O mode with four transmit antennas in any cell, and Secondary_Cell_Enabled
is 2 (see subclause 4.7.3E3);

- when the UE is configured in MIM O mode with four transmit antennas in any cell, and Secondary_Cell_Enabled
is 3 (see subclause 4.7.3E4);

4.7.3E1 Channel coding for HS-DPCCH when the UE is configured in MIMO mode
with four transmit antennas and Secondary Cell Enabled is O

Two forms of channel coding are used, one for the composite number of transport blocks preferred (NTBP), precoding
control indication (PCI) and channel quality indication (CQI) and another for HARQ-ACK (acknowledgement).

4.7.3E1.1  Channel coding for HS-DPCCH HARQ-ACK

The HARQ acknowledgement message to be transmitted, as defined in [4], shall be coded to 10 bits as shown in Table
15C.3B. The output is denoted go, g1,...Zo-

When three or four transport blocks are received, the second and the third transport blocks are positively acknowledged
(ACK) only if both transport blocks are received correctly. Otherwise both the second and the third transport blocks are
negatively acknowledged (NA CK).

When four transport blocks are received, the first and the fourth transport blocks are positively acknowledged (A CK)
only if both transport blocks are received correctly. Otherwise both the first and the fourth transport blocks are
negatively acknowledged (NA CK).

Table 15C.3B: Channel coding of HARQ-ACK when the UE is configured in MIMO mode with four
transmit antennas in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0

HARQ-ACK o | 91| 92 | 93 | 92 | Os | 96 | 97 | 9s | Uo
message to be transmitted

HARQ-ACK in response to a single scheduled transport block

ACK 1 1 1 1 1 1 1 1 1 1
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NACK

0

0

0

0

0

0 0 0 0 0

HARQ-ACK in response to two scheduled transport blocks

Response to primary
transport block

Response to second
transport block

ACK ACK 1 0 1 0 1 1 1 1 0 1
ACK NACK 1 1 0 1 0 1 0 1 1 1
NACK ACK 0 1 1 1 1 0 1 0 1 1
NACK NACK 1 0 0 1 0 0 1 0 0 0

HARQ-ACK in response to three scheduled transport blocks

Response to primary
transport block

Response to second and
third transport blocks

ACK ACK 1 0 1 0 1 1 1 1 0 1
ACK NACK 1 1 0 1 0 1 0 1 1 1
NACK ACK 0 1 1 1 1 0 1 0 1 1
NACK NACK 1 0 0 1 0 0 1 0 0 0

HARQ-ACK in response to four scheduled transport blocks

Response to primary
and fourth transport

Response to second and
third transport blocks

blocks
ACK ACK 1 0 1 0 1 1 1 1 0 1
ACK NACK 1 1 0 1 0 1 0 1 1 1
NACK ACK 0 1 1 1 1 0 1 0 1 1
NACK NACK 1 0 0 1 0 0 1 0 0 0

PRE/POST indication

PRE 0 0 1 0 0 1 0 0 1 0
POST 0 1 0 0 1 0 0 1 0 0

The output bits go, 01,...gg are repeated as shown in Figure 20C.0
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HARQ-ACK

v

‘ Channel coding ‘
+ O, i -..0s

‘ Repetiiion ‘

Wos W1, Wa,...Wyg

/

Physical channel mapping

|

PhCH

Figure 20C.0: Repetition of HARQ-ACK message

In Figure 20C.0, the repetition is according to the relation:

(Wo Wy .o Wy Wy Wy .. ng)z(go 0:-+99909; -0y )

4.7.3E1.2 Channel coding for HS-DPCCH composite number of transport blocks
preferred, precoding control indication and channel quality indication

When the UE is configured in MIM O mode with four transmit antennas two types of CQI reports shall be supported by
the UE. According to the definition of the CQI reporting procedure in [4], in type A CQI reporting the number of
transport blocks preferred is up to four and in type B CQI reporting the number of transport blocks preferred is one.

4.7.3E1.2.1 Bitmapping of Type A channel quality indication

In case a type A CQI shall be reported, the CQI values 0 ... 255 as defined in [4] are converted fromdecimal to binary
to map themto the channel quality indication bits (00000000)to (11111 11 1), respectively. The channel quality
indication bits are cqig, cqiy, cqi», Cqis, Cqis, Cqis, Cqig, Cqi; (where cqig is LSB and cqi; is MSB).

In case the number of transport blocks preferred is one, the CQI values 0 ... 30 as defined in [4] are converted from
decimal to binary to map them to the channel quality indication bits (L1000 0)to (111 1 1), respectively. The
information bit pattern (0 0 0 0 0) shall not be used in this release. The channel quality indication bits are cqig, cqiy, cqip,
cqis, cqis (Where cqip is LSB and cqis is MSB) and (0 0 0) is used for indicating cqis, cqig, cqi; (where cqis is LSB and
cqi7 is MSB).

4.7.3E1.2.2 Bit mapping of Type B channel quality indication

In case a type B CQI shall be reported, the CQI values 0 ... 30 as defined in [4] are converted fromdecimal to binary to
map themto the channel quality indication bits (L1000 0)to (11 1 1 1), respectively. The information bit pattern (0 0 0
0 0) shall not be used in this release. The channel quality indication bits are cq o, cqis, cqiz, cqis, cqis (Where cqip is LSB
and cqig is MSB).

4.7.3E1.2.3 Bit mapping of number of transport blocks preferred

According to the number of transport blocks preferred definition in [4], the range of possible values is 0... 3. The
number of transport blocks preferred values 0... 3as defined in [4] are converted from decimal to binary to map themto
the number of transport blocks preferred bits (0 0) to (1 1) respectively. The number of transport blocks preferred bits
are rig ri; (where rig is LSB and ri, is MSB).
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4.7.3E1.2.4 Bit mapping of precoding control indication

According to the PCI definition in [4], the range of possible PCl values is 0... 15. The PCI values 0.... 15 as defined in
[4] are converted from decimal to binary to map themto the precoding control indication bits (0 0,0,0)to (1 1,1,1)
respectively. The precoding control indication bits are pcig, pciy, pciy, pciz  (where pcip is LSB and pcis is MSB).

4.7.3E1.2.5 Composite number of transport blocks preferred , precoding control indication
and channel quality indication bits

For type A CQI report the composite NTBP/PCI/CQI shall be constructed according to the scheme depicted in Figure
20C.1.

Type A
NTBP PCI )é;p@
Binary Binary

Binary mapping

mapping mapping

l Mogra PCi g,...pCi 5 Cdi ¢,Cdiy, ---CAi,

concatenation

!

Figure 20C.1: Construction of composite NTBP/PCI/CQI for Type A CQI report

ay,a,...8,5

In case a type A CQI shall be reported, the number of transport blocks preferred bits rig ,riy, precoding control indication
bits pcio, pciy pciy pciz, and the channel quality indication bits cqio, cqiy , cqiy, cqis, cqis, Cqis, Cqig, Cqi7 are
concatenated to the composite number of transport blocks preferred, precoding control indication and channel quality
indication bits according to the relation

(80 a, @, &, a, a; a, a, a a, Ay, Ay, &, ay,) = (Firi; PCiy PCi; PCi, Peiyeqi, cqi, i, Cdji; Cdj, cqis cqi, cgi; )

For type B CQI report the composite PCI/CQI shall be constructed according to the scheme depicted in Figure 20C.2.
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Type B
PCI )éle
Binary mapping Binary mapping
pci 0,...pci3 cqi y,cqi,, ...cqi,

concatenation

a5,a,...8,

Figure 20C.2: Construction of composite NTBP/PCI/CQI for Type B CQI report

In case a type B CQI shall be reported, the precoding control indication bits pcig, pciy, pciz, pcis, and the channel quality
indication bits cqig, cqiy, cqiy, cqiz, cqis are concatenated to the composite precoding control indication and channel
quality indication bits according to the relation

(2, a, &, , a; a,a, a,) = (pei, pei, pei, pei;cai, cai, oo, cai; cai, )
4.7.3E1.2.6 Channel coding for composite number of transport blocks preferred, precoding

control indication and channel quality indication bits

In case a type A CQI needs to be reported, rate 1/2 convolutional coding, as described in Clause 4.2.3.1 is applied to the
sequence of bits ap, a1, ..., a;3, resulting in the sequence of bits dy, d1, ..., dss.

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.

In case a type B CQI needs to be reported, rate 1/3 convolutional coding, as described in Clause 4.2.3.1 is applied to the
sequence of bits ag, a1, ..., ag, resulting in the sequence of bits dy, dy, ..., dso.

Note that the coded sequence lengths result from the termination of K=9 convolutional coding being fully applied.
4.7.3E1.2.7 Rate matching for composite number of transport blocks preferred, precoding
control indication and channel quality indication bits

In case a type A CQI needs to be reported, fromthe input sequence dy, di, ..., d43 the bits dy, dy, ds1, dg3 are punctured to
obtain the output sequence bg, by, ..., bag .

In case a type B CQI needs to be reported, from the input sequence dy, dy, ..., dsg the bits dy, dz, d3, da, dg, da4, dss, dsg,
d47, dsg, dgg  are punctured to obtain the output sequence by, by, ..., bsg .

4.7.3E2 Channel coding for HS-DPCCH when the UE is configured in MIMO mode
with four transmit antennas in any cell and Secondary Cell Enabled is 1

Two forms of channel coding are used, one for the composite number of transport blocks preferred (NTBP), precoding
control indication (PCI) and channel quality indication (CQI) and another for HARQ-ACK (acknowledgement).

4.7.3E2.1  Channel coding for the composite HS-DPCCH HARQ-ACK

The HARQ acknowledge ment message associated with a cell for which the UE is configured in MIM O mode with four
transmit antennas shall be coded to 10 bits as in Table 15C.3B in subclause 4.7.3E1.1.
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The HARQ acknowledgement message associated with a cell for which the UE is configured in MIM O mode shall be
coded to 10 bits as in Table 15B in subclause 4.7.3.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured not in MIM O mode and
not in MIMO mode with four transmit antennas shall be coded to 10 bits as specified in Table 15 in subclause 4.7.2.

The HARQ acknowledgement messages corresponding to the serving HS-DSCH celland secondary serving HS-
DSCH cell in that order are encoded and concatenated into the same slot according to Figure 20D in clause 4.7.4.1.

4.7.3E2.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

The channel coding for NTBP, PCl and CQI associated with a cell for which the UE is configured in MIM O mode with
four transmit antennas is specified in subclause 4.7.3E1.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is specified
in subclause 4.7.3.2.

The channel coding for CQI associated with a cell for which the UE is configured not in MIM O mode and not in MIMO
mode with four transmit antennas is specified in subclause 4.7.2.2.

4.7.3E3 Channel coding for HS-DPCCH when the UE is configured in MIMO mode
with four transmit antennas in any cell and Secondary_Cell_Enabled is 2

Two forms of channel coding are used, one for the composite number of transport blocks preferred (NTBP), precoding
control indication (PCI) and channel quality indication (CQI) and another for HARQ -ACK (acknowledgement).

4.7.3E3.1  Channel coding for the composite HS-DPCCH HARQ-ACK

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIM O mode with four
transmit antennas shall be coded to 10 bits as in Table 15C.3B in subclause 4.7.3E1.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIM O mode shall be
coded to 10 bits as in Table 15B in subclause 4.7.3.1.

The HARQ acknowledge ment message associated with a cell for which the UE is not configured in MIM O mode and
not configured in MIMO mode with four transmit antennas shall be coded to 10 bits as specified in Table 15 in
subclause 4.7.2.

The HARQ acknowledgement messages corresponding to the serving HS-DSCH celland 1% secondary serving HS-

DSCH cell in that order are encoded and concatenated into the same slot according to Figure 20D in clause 4.7.4.1.

4.7.3E3.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

The channel coding for NTBP, PCl and CQI associated with a cell for which the UE is configured in MIM O mode with
four transmit antennas is specified in subclause 4.7.3E1.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is specified
in subclause 4.7.3.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured not in MIMO mode and not
in MIM O mode with four transmit antennas is specified in subclause 4.7.2.2.

4.7.3E4 Channel coding for HS-DPCCH when the UE is configured in MIMO mode
with four transmit antennas in any cell and Secondary_Cell Enabled is 3

Two forms of channel coding are used, one for the composite number of transport blocks preferred (NTBP), precoding
control indication (PCI) and channel quality indication (CQI) and another for HARQ -ACK (acknowledgement).
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4.7.3E4.1 Channel coding for the composite HS-DPCCH HARQ-ACK

The HARQ acknowledge ment message associated with a cell for which the UE is configured in MIM O mode with four
transmit antennas shall be coded to 10 bits as in Table 15C.3B in subclause 4.7.3E1.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIM O mode shall be
coded to 10 bits as in Table 15B in subclause 4.7.3.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured not in MIM O mode and
not in MIMO mode with four transmit antennas shall be coded to 10 bits as specified in Table 15 in subclause 4.7.2.

The HARQ acknowledge ment messages corresponding to the serving HS-DSCH celland 1% secondary serving HS-
DSCH cell in that order are encoded and concatenated into the same slot according to Figure 20D in clause 4.7.4.1.

The HARQ acknowledgement messages corresponding to the 2" secondary serving HS-DSCH cell and the 3
secondary serving HS-DSCH cell in that order are encoded and concatenated into the same slot according to Figure
20D.1linclause 4.7.4.1.

4.7.3E4.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

The channel coding for NTBP, PCl and CQI associated with a cell for which the UE is configured in MIM O mode with
four transmit antennas is specified in subclause 4.7.3E1.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is specified
in subclause 4.7.3.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured not in MIMO mode and not
in MIM O mode with four transmit antennas is specified in subclause 4.7.2.2.

4.7.4 Physical channel mapping for HS-DPCCH

4.74.1 Physical Channel mapping for HS-DPCCH HARQ-ACK

This section is not applicable when the UE is configured in MIM O mode with four transmit antennas in at least one cell.

If the HS-DPCCH slot format 0 as defined in [2] is used, the HS-DPCCH physical channel mapping function shall map
the input bits wy directly to physical channel so that bits are transmitted over the air in ascending order with respect to k.

If the HS-DPCCH slot format 1 as defined in [2], is used, the HS-DPCCH physical channel mapping function shall map
the input bits wy to the physical channel so that bits are transmitted over the air in ascending order with respect to k as
follows:

- If Secondary_Cell_Enabled is equal to 7 and Secondary_Cell_Active is equal to 7

- The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure
20D:

- HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of
serving HS-DSCH cell and 1% secondary serving HS-DSCH cell in that order and

- HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd
secondary serving HS-DSCH cell and the 3" secondary serving HS-DSCH cell in that
order

- The following two HARQ-ACK messages are transmitted on HS-DPCCH; according to Figure
20D.1:

- HARQ-ACK3 comprising the HARQ acknowledgement messages for the pair of the 4™
secondary serving HS-DSCH cell and the 5" secondary serving HS-DSCH cell in that
order

3GPP



Release 11 120 3GPP TS 25.212 V11.6.0 (2013-09)

- HARQ-A CK4 comprising the HARQ acknowledgement messages for the pair of the 6!
secondary serving HS-DSCH cell and the 7" secondary serving HS-DSCH cell in that
order

- If Secondary_Cell_Enabled is equal to 6 and Secondary_Cell_Active is equal to 6

- The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure
20D:

- HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of
serving HS-DSCH cell and 1° secondary serving HS-DSCH cell in that order and

- HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2"
secondary serving HS-DSCH cell and the 3" secondary serving HS-DSCH cell in that

order

- The following two HARQ-ACK messages are transmitted on HS-DPCCHj, according to Figure
20D.1:

- HARQ-ACK3 comprising the HA RQ acknowledgement messages for the pair of the 4t
secondary serving HS-DSCH cell and the 5" secondary serving HS-DSCH cell in that
order

- HARQ-A CK4 comprising the HARQ acknowledgement messages for the 6™ secondary
serving HS-DSCH cell and a DT X message in that order

- If Secondary_Cell_Enabled is equal to 5and Secondary_Cell_Active is equal to 5

- The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure
20D:

- HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of
serving HS-DSCH cell and 1% secondary serving HS-DSCH cell in that order and

- HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd
secondary serving HS-DSCH cell and the 3" secondary serving HS-DSCH cell in that

order
- The following HARQ-ACK message is transmitted on HS-DPCCHs,:

- The HARQ acknowledgement messages for the pair of the 4t secondary serving HS-
DSCH cell and the 5" secondary serving HS-DSCH cell are repeated according to
Figure 20E.

- If Secondary_Cell_Enabled is equal to 4 and Secondary_Cell_Active is equal to 4

- The following two HARQ-ACK messages are transmitted on HS-DPCCH according to Figure
20D:

- HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of
serving HS-DSCH cell and 1% secondary serving HS-DSCH cell in that order and

- HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of the 2nd
secondary serving HS-DSCH cell and the 3" secondary serving HS-DSCH cell in that

order
- The following two HARQ-ACK messages are transmitted on HS-DPCCHj:

- The HARQ-ACK comprising the HARQ acknowledgement the 4™ secondary serving
HS-DSCH cell and a DTX message in that order and it is repeated according to Figure
20E.

- If Secondary_Cell_Enabled is greater than 3and Secondary_Cell_Active is less than
Secondary_Cell_Enabled:
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- Ifnone ofthe 4™ 5" 6" or 7" secondary serving HS-DSCH cell is activated the HARQ-ACK
transmissions on HS-DPCCH, are DTXed

- Ifat most one of the 1%, 2", or 3 secondary serving HS-DSCH cell is activated the HARQ-ACK
message is repeated according to Figure 20E

- Ifoneofthe 4" 5" 6™ and 7'" secondary serving HS-DSCH cell is activated the HARQ-A CK
message is repeated according to Figure 20E.

- Iftwo ofthe 4™ 5™ 6™ and 7" secondary serving HS-DSCH cell are active the HARQ-ACK
comprises the HARQ acknowledge ment messages for the pair of the secondary serving HS-DSCH
cell with lowest index as indicated by higher layers and the other activated secondary serving HS-
DSCH cell in that order. The HARQ-ACK message is repeated according to Figure 20E.

- Otherwise the transmissions of the HARQ-A CK messages is the same as if
Secondary_Cell_Active was equal to Secondary_Cell_Enabled but where DTX message(s) is
transmitted in place of deactivated secondary serving HS-DSCH cells.

- If Secondary_Cell_Enabled is 3 and Secondary_Cell_Active is 2 or 3 then the following two HARQ-ACK
messages are encoded and concatenated into the same slot according to Figure 20D :

- HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-
DSCH cell and 1°' secondary serving HS-DSCH cell in that order and

- HARQ-ACK2 comprising the HARQ acknowledgement messages for the pair of 2nd secondary
serving HS-DSCH cell and the 3 secondary serving HS-DSCH cell in that order

- If Secondary_Cell_Enabled is 2 with MIMO configured in at least one of the cells and
Secondary_Cell_Active is 2 then the following two HARQ-ACK messages, are encoded and concatenated
into the same slot according to Figure 20D:

- HARQ-ACK1 comprising the HARQ acknowledgement messages for the pair of serving HS-
DSCH cell and 1*' secondary serving HS-DSCH cell in that order and

- HARQ-ACK2 comprising the HARQ acknowledgement messages for the 2" secondary serving
HS-DSCH celland a DTX message in that order

- If Secondary_Cell_Enabled is more than 1 and Secondary_Cell_Active is 0 or 1 then the transmission of the
HARQ-ACK message is repeated according to Figure 20E.

HARQ-ACK1 HARQ-ACK2
Channel Coding Channel Coding
ackly, ackly, ...,ackl ack2, ack2,, ...,ack2g
Concatenation

Wo, W1, W2, ..., Wg, Wig, W11, ...,Wig,

Physical Channel Mapping

PhCh

Figure 20D: Concatenation of 2 HARQ-ACK messages

In Figure 20D, the concatenation of the 2 HARQ-ACK messages is according to the relation:
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(Wo W, ... Wy Wyg Wi ... W) = (ackd, ackd, ...ackl, ack2, ack2, ...ack2, )

HARQ-ACK3 HARQ-ACK4
| |
Channel Coding Channel Coding
ack3, ack3,, ...,ack3. ackd. ack4,, ...,ackd,
Concatenation
W, Wy, Wy, ..., Wy Wyg, Wyq, ..o, Wyg

Physical Channel Mapping

PhCh

Figure 20D.1: Concatenation of 2 HARQ-ACK messages on HS-DP CCH,

HARQ-ACK

l

Channel Coding

acko, acky,..., ackg

Repetition

Wo, W1, Wa, ..., Wo Wig, W11, ...,W1g

Physical Channel Mapping

|

PhCh

Figure 20E: Repetition of HARQ-ACK message
In Figure 20E, the repetition of the HARQ-A CK message is according to the relation:

(Wo W, ... Wy Wy Wiy ... W) = (ack, ack, ...ack, ack, ack, ...ack, )

4.7.4.2 Physical Channel mapping for HS-DPCCH PCI/CQI

Table 15C.4 lists the CQl and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is less than 4. Tables
15C.5 and 15C.6 list the CQIl and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is greater than 3.
The transmission timing and repetition of the 1% and the 2n CQIl and PCI/CQI report is defined in [4].
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Table 15C.4: The CQI and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is

less than 4
Case | Secondary_ MIMO HS- Secondary_ 1> CQI or PCI/CQI 2™ CQI or PCI/CQI
Cell_ configured DPCCH Cell_ report report
Enabled inany cell slot Active
format
CQl or CQIl or
PCI/CQI Type A/B PCI/CQI Type A/B
1 0 No 0 0 Not applicable
2 Yes 0 0 PCI/CQI Not applicable
3 1 No 0 1 CQIlb & CQl1 Not applicable
Note 2 Note 5
4 0 CQlo Not applicable
5 Yes 0 1 PCI/CQIo PCI/CQI1
6 Note 1 0 PCI/CQlIo DTX
7 2 No 0 2 CQlIo CQl1 & CQl2
Note 2 Note 5
8 1 CQlIo CQlIqn
Note 4
9 0 CQlo DTX
CQl 1 or CQIl 2 or CQl 1or CQl 2 or
PCI/CQI 1 PCl/CQI 2 PCI/CQI1 | PCI/ICQI2
Type A/B Type A/B Type A/B Type A/B
10 2 Yes 1 2 PCI/CQIo PCI/CQI> PCI/CQl1 DTX
11 Note 2 Note 1 1 PCI/CQIo PCI/CQIo PCI/CQIn PCI/CQI,
Note 4 Note 4
12 0 PCI/CQIo PCI/CQIo DTX
13 3 No 1 3 CQlo CQlz CQly CQIz
14 Note 2 2 CQlo CQlz CQly CQlz
Note 3 Note 3 Note 3
15 1 CQlo CQlo CQIn CQIn
Note 4 Note 4
16 0 CQIo CQlo DTX
17 Yes 1 3 PCI/CQIo PCI/CQI> PCI/CQly PCI/CQI3
18 Note 1 2 PCI/CQIo PCI/CQI2 PCI/CQl1 PCI/CQI3
Note 3 Note 3 Note 3
19 1 PCI/CQIo PCI/CQIo PCI/CQI, PCI/CQI,
Note 4 Note 4
20 0 PCI/CQIo PCI/CQIo DTX
Note 1:  Ifthe UE is configured in MIMO mode in at least one cell, but notin all cells, a CQI value is reported
instead of PCI/CQI value for the non-MIMO cell(s).
Note 2:  The CQIloand PCI/CQIo refer to the serving HS-DSCH cell’'s CQl and PCI/CQlI reports respectively, the
CQInand PCI/CQInrefer to the n™ secondary serving HS-DSCH cell’s reports.
Note 3:  The deactivated secondary cell's CQl or PCI/CQI is not transmitted (DTXd).
Note 4:  The CQI or the PCI/CQI of the single active secondary cell is transmitted.
Note 5:  The two CQI values are jointly encoded.

Table 15C.5: The CQI and PCI/CQI report mapping for HS-DPCCH when Secondary_Cell_Enabled is

greater than 3.

Case | Secondary_ MIMO HS- Active 1> CQl or PCI/CQI 2™ CQIl or PCI/CQI
Cell_ configured DPCCH secondary report report
Enabled in any cell slot cells out of
format 15¢, 2nd 3
secondary
cell
CQl 1 or CQl 2 or CQl 1or CQl 2 or
PCI/CQI 1 PCI/CQI 2 PCI/CQI1 | PCI/CQI2
Type A/B Type A/B Type A/B Type A/B
2la 4-7 No 1 3 CQIo CQlz CQly CQls
22a Note 2 2 CQIo CQlz CQly CQls
Note 3 Note 3 Note 3
23a 1 CQIo CQlIo CQlIn CQIn
Note 4 Note 4
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24a 0 CQIo CQlo DTX
25a Yes 1 3 PCI/CQIo PCI/CQI, PCI/CQIy PCI/ICQI3
26a Note 1 2 PCI/CQIo PCI/CQI2 PCI/CQIy PCI/CQI3
Note 3 Note 3 Note 3
27a 1 PCI/CQIo PCI/CQIo PCI/CQI, PCI/CQIn
Note 4 Note 4
28a 0 PCI/CQIo PCI/CQIo DTX
Note 1:  Ifthe UE is configured in MIMO mode in at least one cell, but notin all cells, a CQI value is reported
instead of PCI/CQI value for the non-MIMO cell(s).
Note 2:  The CQIloand PCI/CQIo refer to the serving HS-DSCH cell’'s CQl and PCI/CQlI reports respectively, the
CQInand PCI/CQInrefer to the n™ secondary serving HS-DSCH cell’s reports,and n C {1,2,3}.
Note 3:  The deactivated secondary cell's CQl or PCI/CQI is not transmitted (DTXd).
Note 4:  The CQI or the PCI/CQI of the single active secondary cell is transmitted.

Table 15C.6: The CQI and PCI/CQI report mapping for HS-DPCCH2 when Secondary_Cell_Enabled is

greater than 3.

Case | Secondary_ MIMO HS- Active 3™ CQIl or PCI/CQI 4™ CQI or PCI/CQI
Cell_ configured DPCCH secondary report report
Enabled in any cell slot cells out of
format 4th gth gth
and 7"
secondary
cell
CQl 3 or CQl 4 or CQl 3 or CQl 4 or
PCI/CQI 3 PCl/CQI 4 PCI/ICQI3 | PCl/ICQI4
Type A/B Type A/B Type A/B Type A/B
21b 4-7 No 1 4 CQly CQls CQls CQl7
22b Note 2 3 CQl4 CQls CQls CQlz
Note 3 Note 3 Note 3 Note 3
23b 2 CQIn CQIn CQIm CQIn
Note 2 Note 2 Note 2 Note 2
24b 1 CQIn CQln DTX
Note 4 Note 4
25b 0 DTX DTX
26b Yes 1 4 PCI/CQI4 PCI/CQIs PCI/CQIs PCI/CQI7
27b Note 1 3 PCI/CQI4 PCI/CQIs PCI/CQIs PCI/CQI7
Note 3 Note 3 Note 3 Note 3
28b 2 PCI/CQI, PCI/CQIy PCI/CQIn PCI/CQIm
Note 2 Note 2 Note 2 Note 2
29b 1 PCI/CQI PCI/CQI DTX
Note 4 Note 4
30b 0 DTX DTX
Note 1:  Ifthe UE is configured in MIMO mode in at least one cell, but notin all cells, a CQI value is reported
instead of PCI/CQI value for the non-MIMO cell(s).
Note 2:  The CQInand PCI/CQIn refer to the n" secondary serving HS-DSCH cell’s reports, and the CQIm and
PCI/CQIm refer to the m™ secondary serving HS-DSCH cell’s reports, where n <m and {n,m} < {4,5,6,7}.
Note 3:  The deactivated secondary cells’ CQl or PCI/CQI is not transmitted (DTXd).
Note 4:  The CQI or the PCI/CQI of the single active secondary cell out of the 4™, 5™ 6™ and 7" secondary cells is

transmitted.

If the HS-DPCCH slot format 0 as defined in [2] is used, the HS-DPCCH physical channel mapping function shall map
the input bits by directly to physical channel so that bits are transmitted over the air in ascending order with respect to k.
When Secondary_Cell_Active is 2, the CQI reports for each of the following groups are mapped to separate subframes
as specified in [4]:

- The report for the serving HS-DSCH cell (CQI) is mapped according to the physical channel mapping of CQI
in Figure 20.

- The report for the 1% secondary serving HS-DSCH cell (CQI 1) and the 2nd secondary serving HS-DSCH cell

(CQI 2) are mapped according to Figure 20C and according to the physical channel mapping of CQI in Figure

20.
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If the HS-DPCCH slot format 1 as defined in [2] is used and Secondary_Cell_Enabled is less than 4, the HS-DPCCH
physical channel mapping function shall map the input bits by to the physical channel so that bits are transmitted over
the air in ascending order with respect to k as follows:

- When Secondary_Cell_Active is 3, the CQl or PCI/CQI reports for each of the following pairs are mapped to
separate subframes as specified in [4]:

- Thereport for the serving HS-DSCH cell (CQI 1 or PCI/CQI 1) and the 2" secondary serving HS-
DSCH cell (CQI 2 or PCI/CQI 2) are mapped according to Figure 20F.

- The report for the 1% secondary serving HS-DSCH cell (CQI 1 or PCI/CQI 1) and the 3™
secondary serving HS-DSCH cell (CQI 2 or PCI/CQI 2) are mapped according to Figure 20F.

- When Secondary_Cell_Active is 2, the mapping of the CQI or PCI/CQI reports is the same as the case when
Secondary_Cell_Active is 3 with the following exception: In the subframe in which only one active cell is
mapped, the HS-DPCCH physical channel mapping function shall map the input bits by directly to the
physical channel in the corresponding slot of the CQI (or PCI/CQI) field of that subframe while the other slot
ofthe CQI (or PCI/CQI) field is DT Xed.

- When Secondary_Cell_Active is 0 or 1, the CQI or PCI/CQI report for each active cell is mapped to a
separate subframe as specified in [4]. In each subframe, the HS-DPCCH physical channel mapping function
shall map the input bits to the physical channel according to Figure 20G.

If the HS-DPCCH slot format 1 as defined in [2] is used and Secondary_Cell_Enabled is greater than 3, the HS-PDCCH
physical channel mapping function shall map the input bits by to the physical channel so that bits are transmitted over
the air in ascending order with respect to k as follows:

- When Secondary_Cell_Active is 7, the CQl or PCI/CQI reports for each of the following pairs are mapped to
separate subframes as specified in [4]:

- The following is transmitted on HS-DPCCH:

- The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1) and the 2" secondary
serving HS-DSCH cell (CQI2 or PCI/CQI2) are mapped according to Figure 20F.

- The report for the 1% secondary serving HS-DSCH cell (CQI1 or PCI/CQI1) and the 3"
secondary serving HS-DSCH cell (CQI2 or PCI/CQI2) are mapped according to Figure 20F.

- The following is transmitted on HS-DPCCHj:

- The report for the 4™ secondary serving HS-DSCH cell (CQI3 or PCI/CQI3) and the 6"
secondary serving HS-DSCH cell (CQIl4 or PCI/CQI4) are mapped according to Figure
20F.1.

- The report for the 5" secondary serving HS-DSCH cell (CQI3 or PCI/CQI3) and the 7"
secondary serving HS-DSCH cell (CQI4 or PCI/CQI4) are mapped according to Figure
20F.1.

- When Secondary_Cell_Active is less than 7 the mapping of the CQI or PCI/CQI reports is the same as the
case when Secondary_Cell_Active is 7 with the following exceptions:

- When one of the 1%, 2" or 3" secondary serving HS-DSCH cell is deactivated the HS-DPCCH
physical channel mapping function shall map the input bits by directly to the physical channel in
the corresponding slot of the CQI (or PCI/CQI) field of that subframe while the other slot of the
CQI (or PCI/CQI) field is DT Xed in the subframe in which only one active cell is mapped.

- When one of the 4", 5" 6" or 7" secondary serving HS-DSCH cell is deactivated the HS-DPCCH
physical channel mapping function shall map the input bits by directly to the physical channel in
the corresponding slot of the CQI (or PCI/CQI) field of that subframe while the other slot of the
CQI (or PCI/CQI) field is DT Xed in the subframe in which only one active cell is mapped.

- Ifat most one of the 1%, 2"%, or 3" secondary serving HS-DSCH cell is activated the CQI or
PCI/CQI report for each active cell is mapped to a separate subframe as specified in [4]. In each
subframe, the HS-DPCCH physical channel mapping function shall map the input bits to the
physical channel according to Figure 20G.

3GPP



Release 11 126 3GPP TS 25.212 V11.6.0 (2013-09)

If at most two of the 4", 5™ 6" or 7\" secondary serving HS-DSCH cell is activated the CQI or
PCI/CQI report for each active cell is mapped to a separate subframe as specified in [4]. In each
subframe, the HS-DPCCH physical channel mapping function shall map the input bits to the
physical channel according to Figure 20G.

PCI/ICQI1 PCIl/CQl1 PCI/CQI 2 PCI/CQI 2
CcQll Type A Type B cQl2 Type A Type B
| R | R | , OR , OR |
Channel Coding Channel Coding

cqilo, cqily, ..., cQilse €qi2o, €qi21, .., €qi219

Concatenation

bo, by, ..., bsg

A,

Physical Channel Mapping

PhCh
Figure 20F: Concatenation of CQI (or PCI/CQI) reportsin the CQI (or PCI/CQI) field of a sub-frame

In Figure 20F, the two individual CQI (or PCI/CQI) reports are concatenated to form the composite channel quality
indication according to the relation

(b0 b, ...b,gb,,b,, ... 05 )= (cqil0 cqil, ...cqil, cqi2, cqi2, ...cqi2,, )
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PCI/ICQI 3 PCI/CQI3 PCI/ICQI4 PCl/CQIl4
cQls Type A Type B cQl4 Type A Type B
| or| or | | or | or |
Channel Coding Channel Coding
cqi3o, cqidy, ..., Cqidis cqido, cqid, ..., cqidas

Concatenation

bo, b1, ..., bao

Physical Channel Mapping

PhCh

Figure 20F.1: Concatenation of CQI (or PCI/CQI) reportsin the CQI (or PCI/CQI) field of a sub-frame
on HS-DPCCHs,.

PCI/CQI1 PCIl/CQI 1
CQll Type A Type B

l OR l OR i

Channel Coding

Cqio, Cqi1, ..., CQlizg

Repetition

bo, bl! EEET] b39

Physical Channel Mapping

PhCh

Figure 20G: Repetition of CQI or PCI/CQI reports
In Figure 20G, the CQI (or PCI/CQI) report is repeated according to the relation

(by by .. byo by b, .. by )=(caiily gL ... oLy CGliL, Cqil; .. QL )
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4.7.4.3 Physical Channel mapping for HS-DPCCH HARQ-ACK and PCICQI when
the UE is configured in Multifflow mode

The notation used in the following subclauses is as defined below:

Cell activation status "A’: Indicates a cell that is active (not deactivated by an HS-SCCH order).
Cell activation status "->: Indicates a cell that is inactive (deactivated by an HS-SCCH order).

Cell group n: A group of (one or two) cells that have the same CPICH timing. The CQI reports for all the
cells in a cell group are reported together in one HS-DPCCH subframe. The cells that belong
to a cell group are indicated by higher layers.

Ai & Aj: HARQ-ACK field for jointly encoded HARQ-ACK information of cell i and cell j.

Ai&Aj& Ak: HARQ-ACK field for jointly encoded HARQ-ACK information of cell i, cell jand cell k.

Ai & D: HARQ-ACK field for jointly encoded HARQ-ACK information of cell i and DT X indication.

Ai&Aj& D: HARQ-ACK field for jointly encoded HARQ-ACK information of cell i, cell jand DTX
indication.

Ai& D &Aj: HARQ-ACK field for jointly encoded HARQ-ACK information of cell i, DTX indication,
and HARQ-ACK information of cell j.

CQli: CQI field for CQI information of cell i.

PCI/CQIi: PCI/CQI field for jointly encoded PCl and CQI information of cell i.

CQli & CQlj: Jointly encoded CQI field for CQI information of cell i and cell j.

47.43.1 Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when the

UE is configured with one serving and one assisting serving HS-DSCH cell

When MIMO is not configured in any cell;
- The HS-DPCCH mapping follows the table 15C.8.
- The HARQ-ACK and CQI encoding follow the definition in subclause 4.7.3A.
- HS-DPCCH is transmitted using slot format #0.

Table 15C.8: The UE is configured with one serving and one assisting serving HS-DSCH cell and no
cells are in MIMO mode

MF Cell activation status HS-DP CCH subframe
case | Cell group 1 | Cell group 2 Slot0 Slot1 Slot 2
Cell0 Celll
1 A A A0 &AL CQI0 & CQIL

In this table cell O refers to the serving HS-DSCH cell, and cell 1 refers to the assisting serving HS-DSCH cell.

When MIMO is configured in at least one cell;
- The HS-DPCCH mapping follows the table 15C.9.
- The HARQ-ACK encoding follows the subclause 4.7.3D.1.

- The channel coding for CQI associated with a cell for which the UE is not configured in MIM O mode is
specified in subclause 4.7.2.2.

- The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is
specified in subclause 4.7.3.2.

- HS-DPCCH is transmitted using slot format #0.
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Table 15C.9: The UE is configured with one serving and one assisting serving HS-DSCH cell and at
least one cell is configured in MIMO mode

MF Cell activation status HS-DP CCH subframe #1 HS-DP CCH subframe #2
case |Cell group 1 |Cell group 2 Slot0 Slot1 Slot 2 Slot0 Slot 1 Slot 2
Cell0 Celll
2 A A A0 &A1 PCICQI0 A0 &A1 PCICQIL

In this table cell 0 refers to the serving HS-DSCH cell, and cell 1 refers to the assisting serving HS-DSCH cell.
4.7.4.3.2 Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when the
UE is configured with two serving and one assisting serving or one serving and
two assisting serving HS-DSCH cells

When MIMO is not configured in any cell;

- Ifthe UE is configured with two serving and one assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.10

- Ifthe UE is configured with one serving and two assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.11.

- The HARQ-ACK encoding follow the definition in subclause 4.7.3C.1.

- The CQI encoding for composite CQI reports containing channel quality indication for two cells follows the
definition in subclause 4.7.3A.2

- The CQI encoding for the separately encoded CQI reports follows the definition in subclause 4.7.2.2.
- HS-DPCCH is transmitted using slot format #0.

Table 15C.10: The UEis configured with two serving and one assisting serving HS-DSCH cells and no
cells are in MIMO mode

MF Cell activation status HS-DP CCH subframe #1 HS-DP CCH subframe #2
case | Cellgroupl Cell Slot0 Slot1 Slot2 Slot 0 Slot1 Slot2
group 2
Cell0 Celll | Cell2
3 A A A AO&A18A2 CQI0 & CQI1 AO&A18A2 CQI2
4 A A AO&D&EA?2 CQI0 AO&D&A?2 CQI2

In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell and cell 2
refers to the assisting serving HS-DSCH cell.

Table 15C.11: The UE is configured with one serving and two assisting serving HS-DSCH cells and
no cells are in MIMO mode

MF Cell activation status HS-DPCCH subframe #1 HS-DP CCH subframe #2
case | Cell Cell group 2 Slot 0 Slot1 Slot 2 Slot0 Slot1 Slot 2
groupl
Cell0 Celll | Cell2
5 A A A AOEA18A2 CQI0 AOEA18A2 CQIL & CQI2
6 A A AOBA1&D CQI0 AOBA1&D cQil

In this table cell O refers to the serving HS-DSCH cell, cell 1 refers to the assisting serving HS-DSCH cell and cell 2
refers to the assisting secondary serving HS-DSCH cell.

When MIMO is configured in at least one cell;

- Ifthe UE is configured with two serving and one assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.12

- Ifthe UE is configured with one serving and two assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.13.

- The channel coding for HARQ-ACK for all cells is specified in subclause 4.7.3B.1.

- The channel coding for CQI associated with a cell for which the UE is not configured in MIM O mode is
specified in subclause 4.7.2.2.

- The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is
specified in subclause 4.7.3.2.
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- HS-DPCCH is transmitted using slot format #1.

Table 15C.12: The UEis configured with two serving and one assisting serving HS-DSCH cells and at
least one cell is configured in MIMO mode

MF Cell activation status HS-DP CCH subframe #1 HS-DP CCH subframe #2
case | Cellgroup1 Cell Slot0 Slot1 Slot2 Slot0 Slot1 Slot2
group 2
Cell0 | Celll | Cell2
7 A A A A0&A1 [ A2&D | PCIICQI0 PCICQI1 [A0&A1] A2&D| PCICQIR2 PCICQI2
8 A A A0&D | A2&D | PCICQI0 PCICQI0 [ A0&D| A2&D| PCICQRR2 PCICQI2

In this table cell 0 refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell and cell 2
refers to the assisting serving HS-DSCH cell.

Table 15C.13: The UEis configured with one serving and two assisting serving HS-DSCH cells and at
least one cell is configured in MIMO mode

MF Cell activation status HS-DP CCH subframe #1 HS-DP CCH subframe #2
case | Cell Cell group 2 Slot0 Slot1 Slot2 Slot0 Slot1 Slot 2
groupl
Cell0 | Celll | Cell2
9 A A A AO&D | A18&A2 | PCICQI0 PCICQI0 |AO0&D[A18A2] PCICQI1 PCICQI2
10 A A - AO&D | A1&D PCICQI0 PCICQI0 |AO&D|A1&D]| PCICQIL PCICQI1

In this table cell O refers to the serving HS-DSCH cell, cell 1 refers to the assisting serving HS-DSCH cell and cell 2
refers to the assisting secondary serving HS-DSCH cell.

4.7.4.3.3 Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when the
UE is configured with two serving and two assisting serving HS-DSCH cells

When MIMO is not configured in any cell;
- The HS-DPCCH mapping follows the table 15C.14
- The channel coding for HARQ-ACK is specified in subclause 4.7.3B.1.
- The channel coding for CQI is specified in subclause 4.7.2.2.
- HS-DPCCH is transmitted using slot format #1.

Table 15C.14: The UEis configured with two serving and two assisting serving HS-DSCH cells and
no cells are in MIMO mode

MF Cell activation status HS-DP CCH subframe #1 HS-DP CCH subframe #2
case |Cell group 1|Cell group 2 Slot0 Slot 1 Slot 2 Slot0 Slot 1 Slot 2
Cell0 | Celll |Cell2 [ Cell3
11 A A A A | ADBAT | A28A3 CQI0 CcQll AOSAT[A28A3 CQR CQB
12 A A A - | AOSAT | A2&D CQI0 cQn AOSAT| A2&D CQR QR
13 A - A A | AOED | A28A3 CQI0 CQI0 AOED|A2EA3 CQR CQR3
14 A A - A08D | A2&D CQI0 CQI0 A0&D| A28&D CcQR cQR

In this table cell Orefers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell, cell 2
refers to the assisting serving HS-DSCH cell and cell 3 refers to the assisting secondary serving HS-DSCH cell.

When MIMO is configured in at least one cell;

- The HS-DPCCH mapping follows the table 15C.15

- The channel coding for HARQ-ACK for all cells is specified in subclause 4.7.3B.1.

- The channel coding for CQI associated with a cell for which the UE is not configured in MIM O mode is
specified in subclause 4.7.2.2.

- The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIM O mode is
specified in subclause 4.7.3.2.

- HS-DPCCH is transmitted using slot format #1.
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Table 15C.15: The UEis configured with two serving and two assisting serving HS-DSCH cells and at
least one cell is configured in MIMO mode

MF Cell activation status HS-DP CCH subframe #1 HS-DP CCH subframe #2
case |Cell group 1|Cell group 2 Slot0 Slot 1 Slot 2 Slot0 Slot 1 Slot 2

Cell0 | Celll | Cell2 [Cell3

15 A A A A | AOGAL | A28A3 | PCICQI0 PCICQIL |AO&ALA28A3| PCICQR PCICOR
16 A A A - | AOBAL | A2&D | PCICQD PCICQIL |AO&AL| A2&D| PCICQR PCICQR
17 A - A A | AO&GD | A28A3 | PCICQID PCICQI0 | AOZD|A28A3| PCICQR2 PCICQRB
18 A - A - AO&D | A2&D | PCUCQI PCICQI0 | AO&D| A2&D| PCICQR PCICQR

In this table cell O refers to the serving HS-DSCH cell, cell 1 refers to the secondary serving HS-DSCH cell, cell 2
refers to the assisting serving HS-DSCH cell and cell 3 refers to the assisting secondary serving HS-DSCH cell.

4.7.4.4 Physical Channel mapping for HS-DPCCH when the UE is configured in
MIMO mode with four transmit antennas in at least one cell

47441 Physical Channel mapping for HS-DPCCH HARQ-ACK

If the HS-DPCCH slot format 0 as defined in [2], is used, the HS-DPCCH physical channel mapping function shall map
the input bits wy directly to physical channel so that bits are transmitted over the air in ascending order with respect to k.

If the HS-DPCCH slot format 1 as defined in [2], is used, the HS-DPCCH physical channel mapping function shall map
the input bits wy to the physical channel so that bits are transmitted over the air in ascending order with respect to k as
follows:

- If Secondary_Cell_Enabled is equal to 3 and Secondary_Cell_Active is equal to 3
- The following HARQ-ACK messages are transmitted on HS-DPCCH:

- HARQ-ACK comprising the HARQ acknowledgement messages for the pair of
serving HS-DSCH cell and 1% secondary serving HS-DSCH cell in that order

- The following HARQ-ACK messages are transmitted on HS-DPCCHj :

- HARQ-ACK comprising the HARQ acknowledgement messages for the pair of the
2" secondary serving HS-DSCH cell and the 3 secondary serving HS-DSCH cell in that
order

- If Secondary_Cell_Enabled is equal to 2 and Secondary_Cell_Active is equal to 2
- The following HARQ-ACK messages are transmitted on HS-DPCCH:

- HARQ-ACK comprising the HARQ acknowledge ment messages for the pair of
serving HS-DSCH cell and 1% secondary serving HS-DSCH cell in that order

- The following HARQ-ACK messages are transmitted on HS-DPCCHj :

- HARQ-ACK comprising the HARQ acknowledge ment message for the 2nd secondary
serving HS-DSCH cell

- If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Active is equal to 1
- The following two HARQ-ACK messages are transmitted on HS-DPCCH

- HARQ-ACK comprising the HARQ acknowledgement messages for the pair of
serving HS-DSCH cell and 1° secondary serving HS-DSCH cell in that order

- If Secondary_Cell_Enabled is equal to 3 and Secondary_Cell_Active is less than Secondary_Cell_Enabled :

- If none of the 2" or 3" secondary serving HS-DSCH cell is activated HS-DPCCHj is not
transmitted
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- If only one of the 2" or 3 secondary serving HS-DSCH cell is activated the HARQ-ACK is
repeated according to the Figure 20E

- If the 1% secondary serving HS-DSCH cell is not activated the HARQ-ACK is repeated according
to the Figure 20E

- Otherwise the transmissions of the HARQ-A CK messages are the same as if
Secondary_Cell_Active was equal to Secondary_Cell_Enabled.

- If Secondary_Cell_Enabled is equal to 2 and Secondary_Cell_Active is less than Secondary_Cell_Enabled :

- If the 2" secondary serving HS-DSCH cell is not activated the HARQ-ACK transmissions on HS-
DPCCH,are DT Xed

- If the 1°' secondary serving HS-DSCH cell is not activated the HARQ-ACK is repeated according
to the Figure 20E

- Otherwise the transmissions of the HARQ-ACK messages are the same as if
Secondary_Cell_Active was equal to Secondary_Cell_Enabled.

- If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Active is 0then the transmission of the HARQ-
ACK message is repeated according to Figure 20E.

4.7.4.4.2 Physical Channel mapping for HS-DPCCH NTBP/PCICQI

If the HS-DPCCH slot format 0 as defined in [2] is used, the HS-DPCCH physical channel mapping function shall map
the input bits by directly to physical channel so that bits are transmitted over the air in ascending order with respect to k.

If the HS-DPCCH slot format 1 as defined in [2] is used, the HS-DPCCH physical channel mapping function shall map
the input bits by directly to physical channel so that bits are transmitted over the air in ascending order with respect to k.

- If Secondary_Cell_Enabled is equal to 3and Secondary_Cell_Active is equal to 3
- The following is transmitted on HS-DPCCH:

-The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1or NTBP/PCI/CQI1) and the 1st
secondary serving HS-DSCH cell (CQI2 or PCI/CQI2 or NTBP/PCI/CQI2) are mapped to a
separate subframe as specified in [4].

- If the serving cell is configured in MIM O mode with four transmit antennas and the 1%
secondary serving cell is not configured in MIM O mode with four transmit antennas, the
CQI2or PCI/CQI2 of the 1% secondary serving cell is repeated.

- If the serving cell is not configured in MIMO mode with four transmit antennas and the 1°*
secondary serving cell is configured in MIMO mode with four transmit antennas, the CQI1
or PCI/CQI1 of the serving cell is repeated.

- If both the serving cell and 1% secondary serving cell are not configured in MIMO mode with
four transmit antennas the CQI1 or PCI/CQI1and CQI2 or PCI/CQI2 are mapped to a
separate subframe as specified in [4].

- The following is transmitted on HS-DPCCHj:

- The report for the 2n secondary HS-DSCH cell (CQI3 or PCI/CQI3 or NTBP/PCI/CQI3)
and the 3" secondary HS-DSCH cell (CQI4 or PCI/CQI4 or NTBP/PCI/CQI4) are mapped
to a separate subframe as specified in [4].

- If the 2" serving cell is configured in MIMO mode with four trans mit antennas and the 3™
secondary serving cell is not configured in MIM O mode with four transmit antennas, the
CQIl4 or PCI/CQI4 of the 3™ secondary serving cell is repeated.

- If the 2" serving cell is not configured in MIM O mode with four transmit antennas and the
3" secondary serving cell is configured in MIMO mode with four transmit antennas, the
CQI3or PCI/CQI3 of the 2™ serving cell is repeated.
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- If both the 2" serving cell and 3 secondary serving cell are not configured in MIMO mode
with four transmit antennas the CQI3 or PCI/CQI3 and CQIl4 or PCI/CQIl4 are mapped to
a separate subframe as specified in [4].

- If Secondary_Cell_Enabled is equal to 2 and Secondary_Cell_Active is equal to 2
- The following is transmitted on HS-DPCCH:

-The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1 or NTBP/PCI/CQI1) and the 1st
secondary serving HS-DSCH cell (CQI2or PCI/CQI2 or NTBP/PCI/CQI2) are mapped to a
separate subframe as specified in [4].

- Ifthe serving cell is configured in MIM O mode with four transmit antennas and the 1%
secondary serving cell is not configured in MIM O mode with four transmit antennas, the
CQI2or PCI/CQI2 of the 1% secondary serving cell is repeated.

- If the serving cell is not configured in MIMO mode with four transmit antennas and the 1°
secondary serving cell is configured in MIMO mode with four transmit antennas, the CQI1
or PCI/CQI1 of the serving cell is repeated.

- If both the serving cell and 1% secondary serving cell are not configured in MIMO mode with
four transmit antennas the CQI1 or PCI/CQI1and CQI2 or PCI/CQI2 are mapped to a
separate subframe as specified in [4].

- The following is transmitted on HS-DPCCHj:

- If the 2" serving cell is configured in MIMO mode with four trans mit antennas the HS-
DPCCH, physical channel mapping function shall map NTBP/ PCI/CQI3 to the physical
channel.

- If the 2" serving cell is not configured in MIM O mode with four transmit antennas the HS-
DPCCHj, physical channel mapping function shall map CQI3 or PCI/CQI3 to the physical
channel.

- If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Active is equal to 1
- The following is transmitted on HS-DPCCH:

-The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1or NTBP/PCI/CQI1) and the 1st
secondary serving HS-DSCH cell (CQI2or PCI/CQI2 or NTBP/PCI/CQI2) are mapped to a
separate subframe as specified in [4].

- Ifthe serving cell is configured in MIM O mode with four transmit antennas and the 1%
secondary serving cell is not configured in MIM O mode with four transmit antennas, the
CQI2or PCI/CQI2 of the 1% secondary serving cell is repeated.

- If the serving cell is not configured in MIMO mode with four transmit antennas and the 1°*
secondary serving cell is configured in MIMO mode with four transmit antennas, the CQI1
or PCI/CQI1 of the serving cell is repeated.

- If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Active is less than Secondary_Cell_Enabled :
- The following is transmitted on HS-DPCCH:

- The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1 or NTBP/PCI/CQI1) and the
1st secondary serving HS-DSCH cell (CQI2 or PCI/CQI2 or NTBP/PCI/CQI2) are mapped
to a separate subframe as specified in [4]. The slots corresponding to the (CQI2 or
PCI/CQI2 0or NTBP/PCI/CQI2) are DT Xed.

- If Secondary_Cell_Enabled is equal to 2 and Secondary_Cell_Active is less than Secondary_Cell_Enabled :
- If the 2" serving cell is not activated HS-DPCCH, is not transmitted.

- The following is transmitted on HS-DPCCH:
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- The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1 or NTBP/PCI/CQI1) and the
1st secondary serving HS-DSCH cell (CQI2 or PCI/CQI2 or NTBP/PCI/CQI2) are mapped to a
separate subframe as specified in [4]. The slots corresponding to the (CQI2 or PCI/CQI2or
NTBP/PCI/CQI2) are DT Xed.

- The following is transmitted on HS-DPCCHj:

- If the 2" serving cell is configured in MIMO mode with four trans mit antennas the HS-
DPCCH, physical channel mapping function shall map NTBP/ PCI/CQI3 to the physical
channel

- 1f the 2" serving cell is not configured in MIM O mode with four transmit antennas the HS-
DPCCHj, physical channel mapping function shall map CQI3or PCI/CQI3to the physical
channel.

- If Secondary_Cell_Enabled is equal to 3 and Secondary_Cell_Active is less than Secondary_Cell_Enabled:

- If none of the 2" or 3 secondary serving HS-DSCH cell is activated HS-DPCCHj, is not
transmitted and the rules in case Secondary_Cell_Enabled is equal to 1 and
Secondary_Cell_Active is equal to 1 are followed for HS-DPCCH

- The following is transmitted on HS-DPCCH:

- The report for the serving HS-DSCH cell (CQI1 or PCI/CQI1 or NTBP/PCI/CQI1) and the
1st secondary serving HS-DSCH cell (CQI2 or PCI/CQI2 or NTBP/PCI/CQI12) are mapped
to a separate subframe as specified in [4]. The slots corresponding to the (CQI2 or
PCI/CQI2 or NTBP/PCI/CQI2) are DT Xed.

- The following is transmitted on HS-DPCCHj:

- If the 3 secondary serving HS-DSCH cell is not activated, the report for the 2" secondary
HS-DSCH cell (CQI3 or PCI/CQI3 or NTBP/PCI/CQI3) and the 3 secondary serving
HS-DSCH cell (CQI4 or PCI/CQIl4 or NTBP/PCI/CQI4) are mapped to a separate subframe
as specified in [4]. The slots corresponding to the (CQI4 or PCI/CQI4 or NTBP/PCI/CQI4)
are DT Xed.

- If the 2 secondary serving HS-DSCH cell is not activated, the report for the 3 secondary
HS-DSCH cell (CQI4 or PCI/CQI4 or NTBP/PCI/CQI4) and the 2" secondary serving
HS-DSCH cell (CQI3 or PCI/CQI3 or NTBP/PCI/CQI3) are mapped to a separate subframe
as specified in [4]. The slots corresponding to the (CQI3 or PCI/CQI3 or NTBP/PCI/CQI3)
are DT Xed.

- If Secondary_Cell_Enabled is equal to 0
- The following is transmitted on HS-DPCCH:
- The physical channel mapping function shall map NTBP/ PCI/CQI1 to the physical channel.

4.8 Coding for E-DCH

Figure 21 shows the processing structure for the E-DCH transport channel mapped onto a separate CCTrCH.

If UL_MIMO_Enabled is not set to TRUE, or UL_MIMO_Enabled is set to TRUE and UL_CLTD_Active is not 1, data
arrives to the coding unit in form of a maximum of one transport block once every transmission time interval (TTI).

If UL_MIMO_Enabled is setto TRUEand UL _CLTD_Active = 1, data arrives to the coding unit in formof a
maximum of two transport blocks once every TTI.

- Ifasingle transport block arrives to the coding unit in a TT, the transport block is processed as when
UL_MIMO_Enabled is not set to TRUE.

- Iftwo transport blocks arrive to the coding unit in a TT1, each transport block is separately processed as when
UL_MIMO_Enabled is not set to TRUE, with the exception of the rank-dependent determinations of SF,
modulation, number of E-DPDCHs and S-E-DPDCHs, and the physical channel mapping.
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The following coding steps can be identified:

Add CRC to the transport block

- Code block seg mentation

Channel coding

Physical layer hybrid ARQ and rate matching

Physical channel segmentation

Interleaving
- Physical channel mapping

The coding steps for E-DCH transport channel are shown in the figure below.

Aim1s@im2> &imz -1 8ima #

CRC attachment

N L RN v

im1'~im2~im3

Code block segmentation

Oirl’oirZ'oirS """ 0irK v

Channel Coding

G v
Physical Layer Hybrid-ARQ

functionality/Rate matching

S 115 215 315 ) '

Physical Channel
Segmentation

Up.u(p) +

Interleaving &

Physical channel mapping |

v

Physical channel(s)

Figure 21: Transport channel processing for E-DCH

In the following the number of transport blocks per TTI and the number of transport channels is always one i.e. m=1
and i=1. 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; may be written X).
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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.

There is a maximum of one transport block. The bits b _.,b. . b b. . inputto the block are mapped to the bits

im1?™~im27 ~im37 "1 ~imB;

Xis Xigs Xigyeen Xiy, 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 fromthe code block segmentation function are 0j., Oir2, Ojr, - - -, Oirk-

The value of Z = 5114 for turbo coding shall be used.

4.8.3 Channel coding for E-DCH

Channel coding for the E-DCH transport channel shall be performed according to the general method described in
clause 4.2.3 above with the following specific parameters.

There is a maximum 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-DPDCH or S-E-DPDCH set to which the E-DCH transport channel is mapped. The hybrid A RQ functionality
is controlled by the redundancy version (RV) parameters.

Rate Matching

Systematic
bit N N
= e - RM_S kY
N Parity 1
° bit bits Npl N[ypl bit Ne.dala‘j
! . - RM P1 2 — .
separation - collection
Parity2
bit
= N2 » RMP22 Nirzy,
Figure 22: E-DCH hybrid ARQ functionality
48.4.1 Determination of SF, modulation scheme and number of E-DPDCH PhCHs
needed

The maximum amount of puncturing that can be applied is

- 1-PLnonmax if the modulation scheme or the number of code channels is less than the maximum allowed by the
UE capability and restrictions imposed by UTRAN.
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- 1-PLmod switsr if the modulation scheme is BPSK, the number of E-DPDCH code channels equals to 4 and the
usage of 4PAM is allowed by the UE capability and restrictions imposed by UTRAN.

- 1-PLmod_switsr 2 if the modulation scheme is 4PAM, the number of E-DPDCH code channels equals to 4 and the
usage of BPAM is allowed by the UE capability and restrictions imposed by UTRAN.

- 1-PLpay if the modulation scheme and the number of code channels equals to the maximumallowed by the UE
capability and restrictions imposed by UTRAN.

The number of available bits per TT1 of one E-DPDCH for all possible spreading factors and modulation schemes is
denoted by Nss, Niog, Nga, N3o, Nig, Ng, N4, N2, My, Mo, Ly and L, where the index refers to the spreading factor. N refers
to BPSK modulation, M to 4PAM modulation and L to 8PAM modulation.

The possible number of bits available to the CCTrCH of E-DCH type on all E-DPDCHS, Ne gata, then are {N2sg, N12g,
Nea, N32, N1g, Ng, Ng, 23Ny, 2x Ny, 2xNo+2x Ny, 2xMo+2x My, 2xLo+2x L4}

SETO denotes the set of Ne gaa Values allowed by the UTRAN and supported by the UE, as part of the UE’s capability.
SETO can be a subset Of{Nz56, N12g, Nes, N32, N1g, Ng, Ng, 2xNy, 2xNo, 2xNo+2x Ny, 2xMo+2x My, 2x Ly +2x |_4}

The total number of bits ina TTI on all E-DPDCHs before rate matching with transport format j is Ne;. The total
number of bits available for the E-DCH transmission per TTI on all E-DPDCHs with transport format j, Negataj, IS
determined by executing the following algorithm, where

- PLnonmax is signalled from higher layers,
- PLmnod_switch IS equal to 0.468,
- Plmod_switen 2 IS equal to 0.4,

- PLpaxis equal to 0.44 , except when the Ng gata = 2xN2a+2x Ny, 2xMp+2x M, or 2xL,+2x L, is allowed by the
UTRAN and supported by the UE, in which case PLyqy is equal to 0.33:

If the UE transmits only one transport block:
SET1 = { Negata in SETO such that Negawa — Nej is non negative }
If SET1 is not empty and the smallest element of SET 1 requires just one E-DPDCH then
Nedataj = Min SET1
Else

SET2 = { Negata in SETO without 2xNy+2x Ny, 2xMy+2xMy and 2xL,+2x L4 such that Negam — PLnon-max X
Nej is non negative }

If SET2 is not empty then
Sort SET2 in ascending order
Ne data = Min SET2
While Negata is not the maxof SET2 and the follower of N¢ gata requires only one E-DPDCH do
Ne gata = follower of Ng gata in SET2
End while
Nedataj = Nedata
Else
If SETO includes 2xN,+2xNy4

Ne,data = 2xNy+2xNy
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If Nedata / Nej < PLiod swirar and SET O includes 2xMy+2x My
Ne data = 2xMa+2x M,
End if
If Ne data IS €qual to 2xMp+2xMy and Negata / Nej < PLyiog swiren 2 and SET O includes 2xLy+2xL4
Ne daa = 2xLo+2x L4
End if
Ne dataj = Nedaa Provided that Negataj - PLmax X Nej is non negative
Else
Nedataj = Max SET 0 provided that Negataj - PLmax X Nej is non negative
End if
End if
End if
Else (when UE transmits two transport blocks)
Ne data = 2xN2+2xNy
If Negata / Nej <PLyod swirch and SETO includes 2xMy+2x My
Nedata = 2xMa+2x My
End if
If Negata IS €qual to 2xMp+2x My, Negata / Nej < PLyod swiror 2 and SETO includes 2xLy+2x Ly
Nedam = 2xLo+2x L4
End if
Ne dataj = Nedaw Provided that Negaw - PLmax X Nej is non negative

End if

While E-DCH TTI length is 10 ms, if an initial transmission occurs in a compressed frame, or a retransmission occurs
in a compressed frame, or a retransmission occurs in a non-compressed frame for which initial transmission was
compressed, the number of available bits per TTI of one E-DPDCH for all possible spreading factors denoted by Npsg,
N12g, Naa, N3o, Nig, Ng, N and N, used in the algorithmabove is replaced by kxNysg, kXN12g, kKXNgs, KXN35, KXN1g, KXNg,
kxN4 and kxN,. The parameter k is equal to nyq/15 and nyy, is defined in 4.4.5.1.

484.1A Determination of SF, modulation scheme and number of S-E-DPDCH PhCHs
needed

S-E-DPDCHs are only present when the UE transmits two transport blocks. When pres ent, the number of S-E-DPDCHs
is always 4.

The maximum amount of puncturing that can be applied is

- 1-PLnonmax if the modulation scheme is less than the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

- 1-PLmod_switsn if the modulation scheme is BPSK and the usage of 4PAM is allowed by the UE capability and
restrictions imposed by UTRAN.
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- 1-PLmod_switer 2 if the modulation scheme is 4PAM and the usage of 8PAM is allowed by the UE capability and
restrictions imposed by UTRAN.

- 1-PLpay if the modulation scheme equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bits per TT1 of one S-E-DPDCH for all possible spreading factors and modulation schemes is
denoted by N4, N2, M4, My, L and L;, where the indexrefers to the spreading factor. N refers to BPSK modulation, M to
4PAM modulation and L to 8PAM modulation.

The possible number of bits available to the CCTrCH of E-DCH type on all S-E-DPDCHSs, Ne gaw, then are
{2xNo+2x Ny, 2xMo+2x My, 2x Lo+2xL4}.

SETO denotes the set of Ng gaa values allowed by the UTRAN and supported by the UE, as part of the UE’s capability.
SETO can be a subset of {2xNy+2xNy, 2xMy+2x My, 2xLp+2x L4}

The total number of bits ina TTI on all S-E-DPDCHs before rate matching with transport format j is Ne;. The total
number of bits available for the E-DCH trans mission per TTl on all S-E-DPDCHs with transport format j, Ne gata j. i
determined by executing the following algorithm, where

- PLiod switen IS equal to 0.468,
- PLmod switen 2 is equal to 0.4,

- PLmax is equal to 0.33:

Ne data = 2xNo+2xNy4

If Negata / Nej <PLyod swircn and SETO includes 2xMy+2x My
Ne data = 2xM2a+2x My

End if

If Ne data is €qual to 2xMy+2x My, Negata / Nej < PLyuog swirar 2 @nd SETO includes 2xL,+2x L4
Nedata = 2xLo+2x Ly

End if

Ne dataj = Nedaa Provided that Negaw - PLmax X Nej is non negative

4.8.4.2 HARQ bit separation

The HARQ bit separation function shall be performed in the same way as bit separation for turbo encoded TrCHs with
puncturing in 4.2.7.4.1 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
4.2.7.5 with the following specific parameters.

The parameters of the rate matching stage depend on the value of the RV parameters s and r. The s and r combinations
corresponding to each RV allowed for the E-DCH are listed in the table below.

Table 15D: RV for E-DCH

E-DCH RV Index s r
0 1 0
1 0 0
2 1 1
3 0 1
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The parameter epjys, eminus and ejn are calculated with the general method for QPSK as described in 4.5.4.3 above. The
following parameters are used as input:

Nsys = Np1 = Np2 = Ngj/3

Ngata = Nedataj

Mmax = 2
During uplink compressed frames while E-DCH TTI length is 10 ms and if Ngata>Nej:

e IfNgatamod 3=1,0ne dbitis added to the Nsys bits as the last systematic bit and another & bit is added to the
Nip1 bits as the last Ny p; bit.

e IfNgata mod 3= 2, 0ne d bit is added to the Nysys bits as the last systematic bit.

48.4.4 HARQ bit collection

The HARQ bit collection shall be performed according to the general method for bit collection for turbo encoded
TrCHs with puncturing as specified in 4.2.7.4.2 including the removal of the bits with value &.

4.8.5  Physical channel segmentation for E-DCH

When more than one E-DPDCH or S-E-DPDCH is used, physical channel segmentation distributes the bits among the
different physical channels. The bits input to the physical channel segmentation are denoted by s, Sy, Ss, ...,Sr, Where R
is the number of bits input to the physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted up where p is the PnCH number. U(p) is the number of
physical channel bits in one E-DCH TTI for the pth E-DPDCH or S-E-DPDCH. The relation between sk and Up is
given below.

Bits on first PhCH after physical channel segmentation:
U, =S k=12 .,UQ1)

Bits on p'h PhCH after physical channel segmentation:
u,, =S .. k=12 ..., U(p)

p.k
k+> U (q)
gq=1

4.8.6 Interleaving for E-DCH

The interleaving is done as shown in figure 22A below, separately for each physical channel. The bits input to the block
interleaver are denoted by U, ,,U, ,,U, ,...,U,, , where p is PhCH number and U=U(p) is the number of bits in one

TTI for one PhCH.
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Uy (BPSK) el i
> nterleaver I
Ups (4PAM) (R2 x 30) Vo (4PAM)
Upx (8PAM) Vo (8PAM)
bies (4PAM) D1 interleaver |\ M '_ka(4PAM)
s (BPAM) (R2x 30) Vs (BPAM)
- Interleaver | »
ez (BPAM) (R2x 30) Y2 (BPAM)

Figure 22A: Interleaver structure for E-DCH

The basic interleaver is as the 2" interleaver described in Clause 4.2.11.

For 4PAM, there are two identical interleavers of the same size R2X 30, where R2 is the minimum integer fulfilling
|_U /2—‘ < R2x30. The output bits fromthe physical channel segmentation are divided one by one between the

interleavers: bit up x goes to the first interleaver and bit up 41 goes to the second interleaver. Bits are collected one by
one fromthe interleavers: bit v, is obtained from the first interleaver and bit v, x+1 is obtained fromthe second
interleaver, where k mod 2=1.

For 8PAM, there are three identical interleavers of the same size R2X 30, where R2 is the minimum integer fulfilling
!_U /3—| < R2x30. The output bits fromthe physical channel segmentation are divided one by one between the
interleavers: bit up x goes to the first interleaver, bit u, k.1 goes to the second interleaver and bit up 4+ goes to the third

interleaver. Bits are collected one by one from the interleavers: bit v, is obtained fromthe first interleaver, bit vy .1 is
obtained from the second interleaver and bit v\, is obtained fromthe third interleaver, where k mod 3=1.

4.8.7  Physical channel mapping for E-DCH

The E-DCH structure is described in [2]. The bits input to the physical channel mapping are denoted vp1, vp2, ..., Vp.u(p)-

The bits v, are mapped to the PhCHs such that the bits for each PhCH are transmitted over the air in ascending order
with respect to k.

During compressed frames in the uplink and when E-DCH TTI is 10 ms:

e Forthe initial transmission the bits shall be consecutively mapped to the non-idle slots. The UE shall not map
any bit to the E-DPDCH id le slots specified in 4.4.5.1.

e Incase aretransmission occurs in a compressed frame or a retransmission occurs in a non-compressed frame
for which initial trans mission was compressed:

o Ifny>nmay: The bits shall be consecutively mapped to the nyay available slots. The remaining bits are
not transmitted.

o Ifng<nmax: The bits shall be consecutively mapped to the ny, non-idle slots, whilst no bits are
mapped to the idle slots.

o The transmission gap position and the parameters ny, and Ny, are specified in 4.4.5.2.

4.9 Coding for E-DPCCH

The following information is transmitted by means of the E-DPCCH:
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- Retransmission sequence number (RSN):  Xren 1, Xrsn 2
- E-TFCI: Xtfci1r Xtfdi,2s -1 Xtfci,7

- "Happy" bit: Xh1

49.1 Overview

The figure below illustrates the overall coding chain for E-DPCCH.

Xh,1 Xrsn,2y Xrsnl  Xifci,7y «eey Xtfci2s Xtfci,1

o4

Multiplexing

v

Channel
Coding

Physical
channel
mapping

E-DPCCH

Figure 23: Coding chain for E-DP CCH
4.9.2 E-DPCCH information field mapping

49.2.1 Information field mapping of E-TFCI

The E-TFCI is mapped such that X, corresponds to the MSB.

4922 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
a two 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 more than 3 consecutive
E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN is incompatible with the
current one.

The RSN is set by higher layers as described in [16]. The RSN is mapped such that Xn1 corresponds to the MSB.

The applied E-DCH RV index specifying the used RV (s and r parameter) depends on the RSN, on Ngys / Ne gata j, and if
RSN=3also on the TTIN (TTI number). For 10 ms TT1the TTI number is equal to the CFN, for 2 ms TTI

TTIN = 5*CFN + subframe number

where the subframe number counts the five TTIs which are within a given CFN, starting from O for the first TTI to 4 for
the last TTI. Narg is the number of Hybrid ARQ processes.
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Table 16: Relation between RSN value and E-DCH RV Index

RSN Value Neys 7 Nedaa) <172 112 £ Neys I Nogata)
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [LTTIN/Naro) mod 2] x2 LTTIN/Narg) mod 4

The UE shall use either
e an RVindexas indicated in Table 16 and according to the RSN

e or,ifsignalled by higher layers only E-DCH RV index 0 independently of the RSN.

49.2.3 Information field mapping of the "Happy" bit

The UE shall set xn 1 as specified in Table 16A.

Table 16A: Mapping of "Happy" bit

"Happy' bit Xh,1
Happy 1
Not happy 0

4.9.3 Multiplexing of E-DPCCH information

The E-TFCI Xifci1, Xtid 2, ---» Xtii7, the retransmission sequence number Xesn 1, %rsn 2 and the "happy" bit X, are multip lexed
together. This gives a sequence of bits x1, Xo, ..., x10 Where

Xk = Xh,1 k=1
Xk = Xrsn 4-k k=2,3
Xk = Xtfdi 11k k=4,5,...,10

494 Channel coding for E-DPCCH

Channel coding of the E-DPCCH is done using a sub-code of the second order Reed-Muller code. Coding is applied to
the output xq, X, ..., X130 from the E-DPCCH mu ltiplexing, resulting in:

9
z =Y (X xM;)mod2 =01, ... 29
n=0

The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
495 Physical channel mapping for E-DPCCH

The E-DPCCH is described in [2]. The sequence of bits zg, z1, ..., Zpg Output fromthe E-DPCCH channel coding is

mapped to the corresponding E-DPCCH sub frame. The bits are mapped so that they are transmitted over the air in
ascending order with respect to i. If the E-DCH TTI is equal to 10 ms the sequence of bits is transmitted in all the

E-DPCCH sub frames of the E-DPCCH radio frame.

For compressed frames in the uplink and the case when E-DCH TTI length is 10 ms, the bits mapped to the E-DPCCH
idle slots specified in 4.4.5.3 shall not be transmitted.
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4.9A Coding for S-E-DPCCH

The following information related to the transport block transmitted on the secondary stream is transmitted by means of
the S-E-DPCCH:

- Retransmission sequence number (RSN):  Xrgn1, Xrsn 2
- ETFCI: Xtfci1s Xtfdi 2y o1 Xtfci,7

- Spare: Xh,1

49A.1 Overview

Overall coding chain for S-E-DPCCH follows that of the E-DPCCH described in clause 4.9.1.
4.9A.2 S-E-DPCCH information field mapping

49A.2.1 Information field mapping of E-TFCI
The E-TFCI mapping for S-E-DPCCH follows that of the E-DPCCH described in clause 4.9.2.1.

49A.2.2 Information field mapping of retransmission sequence number
The RSN mapping for S-E-DPCCH follows that of the E-DPCCH described in clause 4.9.2.2.

49A.2.3 Information field mapping of the Spare bit

This bit is fixed to "0’ in this release of the specifications.

4.9A.3 Multiplexing of S-E-DPCCH information

The S-E-DPCCH multiplexing follows that of the E-DPCCH multiplexing described in clause 4.9.3.

4.9A.4 Channel coding for S-E-DPCCH
Channel coding for S-E-DPCCH follows the channel coding for E-DPCCH described in clause 4.9.4.
4.9A.5 Physical channel mapping for S-E-DPCCH

Physical channel mapping for S-E-DPCCH follows the physical channel mapping for E-DPCCH described in clause
4.9.5.

4.10 Coding for E-AGCH

The following information is transmitted by means of the absolute grant channel (E-A GCH):
- Absolute Grant Value: Xagy,1, Xagv2, -, Xagv5

- Absolute Grant Scope: Xags1

4.10.1 Overview

Figure 24 below illustrates the overall coding chain for the E-AGCH.
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Figure 24: Coding for E-AGCH

4.10.1A E-AGCH information field mapping
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Information field mapping of the Absolute Grant Value

The Absolute Grant Value information is specified in Table 16B and Table 16.B.1. The values are mapped such that
Xagv,1 COrresponds to the MSB of the index

Based on higher layer signalling, either Table 16B or Table 16.B.1 is selected.
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Table 16B: Mapping of Absolute Grant Value

Absolute Grant Value Index
(168/15)°x6 31
(150/15)*x6 30
(168/15)4 29
(150/15)**4 28
(134/15)x4 27
(119/15)>4 26
(150/15)"x2 25
(95/15)°x4 24

(168/15) 23
(150/15)° 22
(134/15)° 21
(119/15) 20
(106/15) 19
(95/15) 18
(84/15) 17
(75/15) 16
(67/15)" 15
(60/15) 14
(53/15) 13
(47/15) 12
(42/15) 11
(38/15) 10
(34/15) 9
(30/15) 8
(27/15) 7
(24/15) 6
(19/15) 5
(15/15) 4
(11/15) 3
(7/15)° 2
ZERO_GRANT* 1
INACTIVE* 0

These values are specified in [16].
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Table 16B.1: Alternative Mapping of Absolute Grant Value

Absolute Grant Value Index
(377/15)4 31
(237715)*x6 30
(168/15)*6 29
(150/15)**6 28
(168/15)*4 27
(150/15)*4 26
(134/15)x4 25
(119/15)4 24
(150/15)"x2 23
(95/15) x4 22

(168/15)° 21
(150/15) 20
(134/15) 19
(119/15) 18
(106/15)" 17
(95/15) 16
(84/15)" 15
(75/15) 14
(67/15) 13
(60/15) 12
(53/15) 11
(47/15) 10
(42/15) 9
(38/15) 8
(34/15) 7
(30/15) 6
(27/15) 5
(24/15) 4
(19/15) 3
(15/15)° 2
ZERO_GRANT* 1
INACTIVE* 0

NOTE *: These values are specified in [16].

4.10.1A.2 Information field mapping of the Absolute Grant Scope

The value of xags1 is set as specified in Table 16C.

Table 16C: Mapping of Absolute Grant Scope

Absolute Grant Scope Xags, 1
"Per HARQ process" 1
"All HARQ processes” 0

4.10.1B Multiplexing of E-AGCH information

The Absolute Grant Value information Xagy,1, Xagv2, -.., Xagvs and the Absolute Grant Scope information Xag 1 are
mu ltip lexed together. This gives a sequence of Dits Xag 1, Xag2, ... Xag,6 Where

Xag .k = Xagvk k=1,2,..,5

Xagk = Xags, 7k k=6
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4.10.2 CRC attachment for E-AGCH

The E-RNTI is the E-DCH Radio Network Identifier defined in [13]. It is mapped such that Xiq 1 corresponds to the
MSB.

Fromthe sequence of bits Xag1, Xag2, -.-» Xag,s @ 16 bit CRC is calculated according to clause 4.2.1.1. That gives the
sequence of bits ¢y, ¢, ..., C16 Where

C = Pimar-k) k=12,..,16

This sequence of bits is then masked with Xiq 1, Xid 2, ... Xia,16 and appended to the sequence of bits Xag1, Xag,2, .., Xag6 tO
formthe sequence of bits yi, y», ..., Y22 Where

Yi=Xag,i i=1,2,..,6

Yi=(Cis + Xidsi-6) Mmod 2 i=7,..,22

4.10.3 Channel coding for E-AGCH

Rate 1/3 convolutional coding, as described in Clause 4.2.3.1 is applied to the sequence of bits yi, yo, ..., Y22, resulting
in the sequence of bits z;, z,, ..., Zgo.

4.10.4 Rate matching for E-AGCH

Fromthe input sequence zy, 2, ..., zgo the bits z1, 2y, zs, Zs, 27, 211, 212, Z14, Z15, 217, 223, Zoa, Z31, Z37, Zaa, Za7, Z61, Z63, Zsa,
271, Z72, 275, Z77, Z80, 283, 284, Z85, 287, 288, Zgp Al pUnCtUred to obtain the output sequence rq, I, ..., Is0.

4.10.5 Physical channel mapping for E-AGCH
The E-AGCH sub frame is described in [2]. The sequence of bits ry, ry, ..., rgo is mapped to the corresponding
E-AGCH sub frame. The bits r, are mapped so that they are transmitted over the air in ascending order with respect to

k. If the E-DCH TTI is equal to 10 ms the same sequence of bits is transmitted in all the E-AGCH sub frames of the
E-AGCH radio frame.

4.10A Coding for E-ROCH

The following information is transmitted by means of the E-DCH rank and offset channel (E-ROCH):
- S-ETFC Offset: Xse 1, Xse0,2, -+» Xseo 5

- Rank Indication:  Xi1

4.10A.1 Overview

The E-ROCH coding chain uses the same coding chain as the E-AGCH. Figure 24B below illustrates the overall coding
chain for the E-ROCH.
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Figure 24B: Coding for E-ROCH

4.10A.2 E-ROCH information field mapping

410A.2.1

Information field mapping of the S-ETFC Offset

3GPP TS 25.212 V11.6.0 (2013-09)

The S-ETFC Offset information is specified in Table 16D. The values are mapped such that Xse1 Corresponds to the

MSB of the index.
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Table 16D: Mapping of S-ETFC Offset value

S-ETFC Offset Value Index
60/30 31
55/30 30
50/30 29
45/30 28
40/30 27
35/30 26
30/30 25
28/30 24
26/30 23
24/30 22
22/30 21
21/30 20
20/30 19
19/30 18
18/30 17
17/30 16
16/30 15
15/30 14
14/30 13
13/30 12
12/30 11
11/30 10
10/30 9

9/30 8
8/30 7
7/30 6
6/30 5
5/30 4
4/30 3
3/30 2
2/30 1
1/30 0

4.10A.2.2 Information field mapping of the Rank Indication

The value of x;;; is set as specified in Table 16E.

4.10A.3 Multiplexing of E-ROCH information

Table 16E: Mapping of Rank Indication

Rank Indication Xri1
"Rank 2 allowed" 1
"Rank 2 not allowed" 0

The S-ETFC Offset information Xseo 1, Xse 2, ---, Xseo 5 @Nd the Rank Indication information i 1 are multiplexed together.
This gives a sequence of bitS Xro1, Xro2, -, Xro,6 Where

Xrok = Xseok k:1,2,...

Xrop = Xria

5

4.10A4 CRC attachment for E-ROCH

The S-E-RNT 1 is the E-DCH Radio Network Identifier specific to E-ROCH defined in [13]. It is mapped such that Xig1

corresponds to the MSB.
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Fromthe sequence of bits X1, Xro2, - Xro6 & 16 bit CRC is calculated according to clause 4.2.1.1. That gives the
sequence of bits ¢4, ¢, ..., C1 Where

Ck = pim(17,k) k:1,2,...,16

This sequence of bits is then masked with Xig 1, Xid 2, ..., Xid.16 and appended to the sequence of bits Xr 1, Xr0.2, -+ Xro6 tO
formthe sequence of bits yi, y», ..., Y2, Where

Yi=Xro,i i=1.2,..,6

Yi=(Cis + Xidsi-¢) mod 2 i=7,..,22

4.10A.5 Channel coding for E-ROCH

Rate 1/3 convolutional coding, as described in Clause 4.2.3.1 is applied to the sequence of bits yi, yo, ..., Y22, resulting
in the sequence of bits z1, 2y, ..., Zgo.

4.10A.6 Rate matching for E-ROCH

Fromthe input sequence z;, 2, ..., zgo the bits z1, 25, zs, Zs, 27, 211, 212, 214, Z15, 717, 23, 24, 231, Z37, Za4, 247, Z61,s 263, Z64,
771, Z72, 275, Z77, 280, Z83, Z84, Zss, 237, Zgg, Zgo are punctured to obtain the output sequence ry, Iy, ..., rg0-

4.10A.7 Physical channel mapping for E-ROCH

The E-ROCH sub frame is described in [2]. The sequence of bits rq, 1o, ..., rgo IS mapped to the corresponding E-
ROCH sub frame. The bits r, are mapped so that they are transmitted over the air in ascending order with respect to k.

4.11  Mapping for E-RGCH Relative Grant

4.11.1 Overview

The relative grant is transmitted on the E-RGCH as described in [2].

4.11.2 Relative Grant mapping

The relative grant (RG) command is mapped to the relative grant value as described in the table below.

Table 17: Mapping of RG value

Command RG Value (serving E-DCH RLS) RG Value (other radio links)
UP +1 not allowed
HOLD 0 0
DOWN -1 -1

4.12  Mapping for E-HICH ACK/NACK

4.12.1 Overview

The ACK/NACK is transmitted on the E-HICH as described in [2].

4.12.2 ACK/NACK mapping

The ACK/NACK command is mapped to the HARQ acknowledgement indicator as described in the table below.
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Table 18: Mapping of HARQ Acknowledgement

Command HARQ acknowledgement
indicator
ACK +1
NACK (RLSs not containing the serving E-DCH cell) 0
NACK (RLS containing the serving E-DCH cell) -1
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Annex A (informative):
Blind transport format detection

A.1  Blind transport format detection using fixed positions

A.1.1 Blind transport format detection using received power ratio

For the dual transport format case (the possible data rates are 0 and full rate, and CRC is only transmitted for full rate),
blind transport format detection using received power ratio can be used.

The transport format detection is then done using average received power ratio of DPDCH to DPCCH. Define the
following:

- Pc: Received power per bit of DPCCH calculated fromall pilot and TPC bits per slot over a radio frame;

- Pd: Received power per bit of DPDCH calculated from X bits per slot over a radio frame;

X: the number of DPDCH bits per slot when transport format corresponds to full rate;

T: Threshold of average received power ratio of DPDCH to DPCCH for transport format detection.
The decision rule can then be formulated as:
If Pd/Pc >T then:
- fullrate transport format detected;
else

- zero rate transport format detected.

A.1.2 Blind transport format detection using CRC

For the multiple transport format case (the possible data rates are O, ..., (full rate)/r, ..., full rate, and CRC is transmitted
for all transport formats), blind transport format detection using CRC can be used.

At the transmitter, the data stream with variable number of bits from higher layers is block-encoded using a cyclic
redundancy check (CRC) and then convolutionally encoded. CRC parity bits are attached just after the data stream with
variable number of bits as shown in figure A.1.

The receiver knows only the possible transport formats (or the possible end bit position {n¢nq}) by Layer-3 negotiation.
The receiver performs Viterbi-decoding on the soft decision sample sequence. The correct trellis path of the Viterbi-
decoder ends at the zero state at the correct end bit position.

The blind transport format detection method using CRC traces back the surviving trellis path ending at the zero state
(hypothetical trellis path) at each possible end bit position to recover the data sequence. For each recovered data
sequence error-detection is performed by checking the CRC, and if there is no error, the recovered sequence is declared
to be correct.

The following variable is defined:

S(nend) =-10 IOg ( (aO(nend) - amin(nend) ) / (anax(nend)'amin(nmd) ) ) [d B] (Eq- 1)

where amax(Neng) @and amin(Neng) are the maximumand minimum path-metric values among all survivors at end bit
position ngq, and ag(Neng) is the path-metric value at zero state.
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In order to reduce the probability of false detection (this happens if the selected path is wrong but the CRC misses the
error detection), a path selection threshold D is introduced. The threshold D determines whether the hypothetical trellis
path connected to the zero state should be traced back or not at each end bit position ney. If the hypothetical trellis path
connected to the zero state that satisfies:

$(Nea) <D (Eq. 2)

is found, the path is traced back to recover the frame data, where D is the path selection threshold and a design
parameter.

If more than one end bit positions satisfying Eq. 2 is found, the end bit position which has minimumvalue of s(neng) is
declared to be correct. If no path satisfying Eq. 2 is found even after all possible end bit positions have been exhausted,
the received frame data is declared to be in error.

Figure A-2 shows the procedure of blind transport format detection using CRC.

Possible end bit

o Neng = 1 Neng = 2 Nend = 3 Neng = 4
POSitions Neng

v v v

Data with variable number of bits CRC Empty

Figure A.1: An example of data with variable number of bits.
Four possible transport formats, and transmitted end bit position nend = 3
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A 4 -
Viterbi decoding (ACS operation) Meng = Neng + 1

to end bit position n.,g

v

Calculation of S(n,,y) |

No

Is n,q the
maximum value?

Yes

S(n,.4) > D
Path selection (Nera)

S(nend) =<D

Output detected
end bit position ng,y* *

v

END

Tracing back
from end bit position N,

Calculation of CRC parity
for recovered data

NG
A
* If the value of detected n,.4’ is
“0”, the received frame data is
declared to be in error.
Comparison Stin =< S(Neng)
Of S(nend) A

Smin > S(nend)

Smin = S(nend)
b J—
nend - nend

Figure A.2: Basic processing flow of blind transport format detection
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Annex B (informative):
Compressed mode idle lengths

The tables B.1-B.3 show the resulting idle lengths for different transmission gap lengths, UL/DL modes and DL frame
types when DPCCH/DPDCH are used in the uplink and DPCH in the downlink. The idle lengths given are calculated
purely from the slot and frame structures and the UL/DL offset. They do not contain margins for e.g. synthesizer
switching.

B.1 Idle lengths for DL, UL and DL+UL compressed
mode for DPCH

Table B.1: Parameters for DL compressed mode

TGL DL Spreading Idle length | Transmissiontime Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 A 1.73-1.99 (S)
B 512-4 1.60—1.86 Spreading factor (D)=(1,2) or (2,1)
4 A 2.40 —2.66 division by 2 or S)
B 227 -253 Higher layer (D) =(1,3), (2,2) or (3,1)
5 A 3.07-3.33 scheduling S)
B 2.93-3.19 (D)=(1,4),(2,3),(3,2) or
(4.1)
7 A 4.40 - 4.66 (S)
B 427453 (D)=(1,6), (2,5), (3.4), (4,3),
(5,2) or (6,1)
10 A 6.40 — 6.66 (D)=(3,7), (4,6), (5,5), (6,4) or
B 6.27 — 6.53 (7.3)
14 A 9.07 - 9.33 (D) =(7.7)
B 8.93-9.19

Table B.2: Parameters for UL compressed mode

TGL Spreading Idle length | Transmission time Idle frame
Factor [ms] Reduction method Combining
3 2.00 (S)
256 -4 Spreading factor (D) =(1,2) or (2,1)
4 2.67 division by 2 or (S)
Higher layer (D) =(1,3), (2,2) or (3,1)
5 333 scheduling (S)
(D)=(1.,4),(2,3),(3,2) or
(4.1
7 4.67 (S)
(D)=(1.6), (2,5), (3,4), (4.3),
(5,2) or (6,1)
10 6.67 (D)=(3,7), (4,6), (5,5), (6,4) or
(7.3)
14 9.33 (D) =(7,7)
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Table B.3: Parameters for combined UL/DL compressed mode

TGL DL Spreading Idle length | Transmission time Idle frame
Frame Factor [ms] Reduction method Combining
Type
3 147 -1.73 (S)
AorB DL: Spreading factor (D) =(1,2) or (2,1)
2 512 -4 2.13-2.39 division by 2 or (S)
Higher layer (D) =(1,3), (2,2) or (3,1)
5 UL: 2.80-3.06 scheduling (S)
256 -4 (D)=(1.,4),(2,3),(3,2) or
“4.1)
7 4.13-4.39 (S)
(D)=(1,6), (2,5), (3.4), (4.3),
(5,2) or (6,1)
10 6.13 -6.39 (D)=(3,7), (4,6), (5,5), (6,4) or
(7.3)
14 8.80 - 9.06 (©) =(7.7)

(S):  Single-frame method as shown in figure 14 (1).

(D):  Double-frame method as shown in figure 14 (2). (x,y) indicates x: the number of idle slots in the first frame,
y: the number of idle slots in the second frame.

NOTE: Compressed mode by spreading factor reduction is not supported when SF=4 is used in normal mode
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Annex C (informative):
Change history

Change history

Date TSG# | TSGDoc. | CR | Rev Subject/Comment Old | New
RP_05 | RP-99588 | - Approved at TSG RAN #5 and placed under Change Control - 3.0.0

14/01/00 | RP_06 | RP-99680 | 001 | 3 [Correction of rate matching parameters for repetition after 1st 3.00 | 3.1.0
unterleaving in 25.212

14/01/00 | RP_06 | RP-99680 | 004 | - [Changing the initial offset value for convolutional code rate 3.00 | 3.1.0
matching
14/01/00 | RP_06 | RP-99681 | 005 | 1 [Introduction of compressed mode by higher layer scheduling 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99679 | 008 | - [Editorial corrections to TS 25.212 3.0.0 [ 3.1.0
14/01/00 | RP_06 | RP-99680 | 009 [ - [Removal of SFN multiplexing 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99680 | 010 | 1 [Clarification of bit separation and collection 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99680 | 011 | 2 [Connection between TTland CFN 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99680 | 012 [ 2 (Zero length transport blocks 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99679 | 014 | - [Update of channel coding sections 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99680 | 016 | - [Removal of TrCH restriction in DSCH CCTrCH 3.00 | 3.1.0
14/01/00 | RP 06 [ RP-99681 | 017 | - |20 ms RACH message length 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99680 | 018 [ - [MinimumSFin UL 3.00 | 3.1.0
14/01/00 | RP_06 | RP-99680 | 024 | - [Rate matching parameter determination in DL and fixed positions | 3.0.0 | 3.1.0
14/01/00 | RP 06 | RP-99680 | 026 [ 1 [Correctionsto TS 25.212 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99679 | 027 | - [Modification of BTFD description in 25.212 Annex 3.0.0 | 3.1.0
14/01/00 | RP_06 | RP-99681 | 028 | - [TFCIlcoding and mapping including compressed mode 3.00 | 3.1.0
14/01/00 - - - Change historywas added by the editor 3.1.0 [ 3.1.1
31/03/00 | RP_07 |RP-000061| 025 | 2 |[CRfor parity bit attachment to 0 bit transport block 3.1.1 (3.2.0
31/03/00 [ RP_07 |RP-000061( 029 [ 1 |Limitations of blind transportformat detection 3.11 (3.2.0
31/03/00 [ RP_07 |RP-000061( 034 [ 1 |Clarification of fixed position rate matching 3.11(3.2.0
31/03/00 [ RP_07 |RP-000061( 035 ( 1 |Clarification of DL compressed mode 3.11(3.2.0
31/03/00 | RP_07 |RP-000061| 036 | - [Reconfiguration of TFCS 3.1.1 (3.2.0
31/03/00 | RP_07 [RP-000061| 037 | 1 |Removal of fixed gap position in 25.212 311 1(3.20
31/03/00 [ RP_07 |RP-000061( 038 [ 2 |Definition clarificationfor TS 25.212 3.1.1 (3.2.0
31/03/00 | RP_07 [RP-000061| 039 | 1 |Clarification on TFCIcoding input 3111320
31/03/00 [ RP_07 |RP-000061( 041 [ 2 |Correction of UL compressed mode by higher layer scheduling 3.11(3.2.0
31/03/00 [ RP_07 |RP-000061( 042 [ 5 |Dow nlink Compressed Mode by puncturing 3.1.1 (3.2.0
31/03/00 [ RP_07 |RP-000061( 044 [ - [Modification of Turbo code internal interleaver 3.11(3.2.0
31/03/00 [ RP_07 |RP-000061( 045 [ - |Editorial corrections 3.1.1 (3.2.0
31/03/00 [ RP_07 |RP-000061| 046 [ - |SKH2 method: DTX insertion after 2nd interleaver 3.11(3.2.0
31/03/00 | RP_07 [RP-000061| 047 | 1 |TFClcoding for FDD 3.1.113.20
31/03/00 | RP_07 |RP-000061| 048 | - [Mapping of TFCI in dow nlink compressed mode 3.1.1 (3.2.0
31/03/00 | RP_07 |RP-000061( 049 | - [Hditorial changes to Annex A 3.1.1 (3.2.0
31/03/00 | RP_07 |RP-000061| 050 | - [Removal of rate matching attribute setting for RACH 3.1.1 (3.2.0
31/03/00 | RP_07 [RP-000061| 052 | - |Padding Function for Turbo coding of small blocks 3111320
31/03/00 [ RP_07 |RP-000061( 055 [ 2 |Clarifications relating to DSCH 3.1.1 (3.2.0
31/03/00 [ RP_07 |RP-000061( 056 [ - |Editorial modification of uplink shifting parameter calculation for 3.11(3.2.0

turbo code puncturing
31/03/00 [ RP_07 |RP-000062( 059 [ 1 |Revision: Editorial correction to the calculation of Rate Matching 3.111(3.20

parameters
31/03/00 | RP_07 [RP-000062| 060 | 1 |Editorial changes of channelcoding section 311 1(3.20
31/03/00 | RP_07 [RP-000062| 061 | - |Removal of DL compressed mode by higher layer schedulingwith | 3.1.1 | 3.2.0
fixed positions
26/06/00 [ RP_08 |RP-000266| 066 [ 1 |Clause 4.4.5 and table 9 is moved to informative annex 3.20 | 3.3.0
26/06/00 [ RP_08 |RP-000266( 068 | - |Editorial modifications of 25.212 3.20 | 3.3.0
26/06/00 [ RP_08 |RP-000266| 069 [ - [Removal of BTFD for flexible positions in Release 99 3.20 | 3.3.0
26/06/00 | RP_08 [RP-000266| 070 | 1 |Editorial modifications 3.20 | 3.3.0

26/06/00 [ RP_08 |RP-000266( 071 [ 1 [Corrections and editorial modifications of 25.212 for 2nd insertion | 3.2.0 | 3.3.0
of DTX bits for CM

26/06/00 [ RP_08 |RP-000266( 072 [ 4 |Correctionsto 25.212 (Rate Matching, p-bit insertion, PhCH 3.20 | 3.3.0
segmentation)

26/06/00 [ RP_08 |RP-000266( 073 [ - |Editorial correction in 25.212 coding/multiplexing 3.2.0 | 3.3.0

26/06/00 | RP_08 |RP-000266| 074 | 2 |Bit separation of the Turbo encoded data 3.20 | 3.3.0

26/06/00 [ RP_08 |RP-000266| 076 [ 1 |Revision of code block segmentation description 3.20 | 3.3.0

26/06/00 [ RP_08 |RP-000266( 077 | - |Clarifications for TFCI coding 3.20 | 3.3.0

26/06/00 [ RP_08 |RP-000266| 078 [ 2 |Clarifying the rate matching parameter setting for the RACH and 3.20 | 3.3.0
BCH

26/06/00 [ RP_08 |RP-000266( 080 [ - |Clarification on BTFD utilisation (single CCTrCH) 3.20 | 3.3.0
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Change history

Date TSG# | TSGDoc. | CR | Rev Subject/Comment Old | New
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23/09/00 [ RP_09 |RP-000341( 093 [ - |Puncturing Limit definition in WG1 specification 3.3.0 | 3.4.0
15/12/00 | RP_10 |[RP-000538| 094 | 2 |Correction of BTFD limitations 3.4.0 | 3.5.0
15/12/00 | RP_10 |RP-000538| 096 | - [Compressed mode by puncturing 3.40 | 35.0
15/12/00 | RP_10 |RP-000538| 097 | - [Clarification on the Ci formula 3.4.0 | 3.5.0
15/12/00 | RP_10 |RP-000538| 099 | - [Editorial modification in RM section 3.4.0 | 35.0
15/12/00 | RP_10 |RP-000538| 100 | 1 [Editorial corrections in TS 25.212 3.40 | 35.0
15/12/00 | RP_10 |RP-000538| 101 [ - [Correction to code block segmentation 3.4.0 | 3.5.0
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16/03/01 | RP_11 - - - |Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.5.0 | 4.00
15/06/01 | RP_12 |RP-010332| 106 | - [Correction of compressed mode by puncturing 4.0.0 | 4.1.0
15/06/01 | RP_12 |RP-010332| 108 | 1 [Dualtransportformat detection 4.0.0 | 4.1.0
15/06/01 | RP_12 |RP-010332| 112 | 1 [Correctionfor downlink rate matching for the DSCH 4.0.0 | 4.1.0
21/09/01 [ RP_13 |RP-010519( 115 [ - |[Correction of PDSCH spreading factor signalling 41.0 | 420
14/12/01 | RP_14 [RP-010737| 118 | - |[Clarification of compressed mode 42.0 ]| 43.0
14/12/01 | RP_14 [RP-010737| 122 | - [Support of multiple CCTrChs of dedicated type 4.2.0 | 4.3.0
08/03/02 | RP_15 |RP-020231( 128 [ 2 |Removal of channel coding option “no coding” for FDD 43.0 | 440
08/03/02 [ RP_15 |RP-020054( 123 [ 4 |Inclusion of flexible hard split mode TFCI operation 4.3.0 | 5.0.0
08/03/02 | RP_15 |RP-020058| 126 | 1 |[Changes to 25.212for HSDPA w ork item 4.3.0 | 5.0.0
07/06/02 | RP_16 [RP-020308| 136 | - |Dow nlink bit mapping 5.0.0 | 5.1.0
07/06/02 [ RP_16 |RP-020316( 130 [ 5 |Correction of Errata noted by RAN1 delegates 5.0.0 | 5.1.0
07/06/02 | RP_16 |RP-020316( 131 | 2 [Removal of inconsistencies and ambiguities in the HARQ 5.0.0 [ 5.1.0

description
07/06/02 | RP_16 |RP-020316( 132 [ - |Rate Matching and Channel Coding for HS-SCCH 5.0.0 | 5.1.0
07/06/02 | RP_16 |RP-020316| 137 | - [Basissequences for HS-DPCCH Channel Quality information code| 5.0.0 | 5.1.0
07/06/02 | RP_16 [RP-020316| 145 | 5 |UEspecific masking for HS-SCCH partl 5.0.0 | 5.1.0
14/09/02 | RP_17 |RP-020582| 141 [ 1 [Bitscrambling for HS-DSCH 5.1.0 | 5.2.0
15/09/02 | RP_17 [RP-020582( 148 Physical channel mapping for HS-DPCCH 5.1.0 | 5.2.0
15/09/02 | RP_17 |RP-020582| 149 HARQ bit collection 5.1.0 | 5.2.0
15/09/02 | RP_17 |RP-020582| 150 [ 1 [Coding for HS-SCCH 5.1.0 | 5.2.0
15/09/02 | RP_17 |RP-020582]| 151 Correction to UE specific masking for HS-SCCH partl 5.1.0 | 5.2.0
15/09/02 | RP_17 |RP-020568| 155 | 2 [Clarification of the definition of layer 1 ransport channel numbers | 5.1.0 | 5.2.0
15/09/02 | RP_17 |RP-020573]| 157 Numbering Corrections 5.1.0 | 5.2.0
15/09/02 | RP_17 |RP-020645| 158 | 1 [Specification of H-RNTIto UE identity mapping 5.1.0 | 5.2.0
20/12/02 [ RP_18 |RP-020846( 163 [ - |Correction of CQIindex to bit mapping 5.2.0 | 5.3.0
20/12/02 | RP_18 [RP-020846| 164 | - |Correction of mapping of HARQ-ACK 5.2.0 | 5.3.0
26/03/03 [ RP_19 |RP-030134( 165 [ 1 |Correction of CQIindex to bit mapping 5.3.0 | 5.4.0
26/03/03 | RP_19 |RP-030134| 166 | 3 [Correction of bit scrambling of HS-DSCH 5.3.0 [ 5.4.0
26/03/03 [ RP_19 |RP-030134 Correction of subscript for modulation scheme information 5.3.0 | 5.4.0
23/06/03 | RP_20 [RP-030272| 172 | 1 |Clarification of TPC and Pilot transmission with STTD in 5.4.0 | 5.5.0

compressed mode
23/06/03 | RP_20 |RP-030272( 173 | 2 [Correction on the flexible TFCI coding in the DSCH hard split 5.4.0 | 55.0

mode for Rel5
21/09/03 | RP_21 |RP-030456| 178 | 4 |Clarification on Single Transport Format Detection 550 | 5.6.0
21/09/03 [ RP 21 |RP-030456( 179 [ - |Correction on table number in frst interleave description 5.5.0 | 5.6.0

21/09/03 [ RP_21 |RP-030456( 180 [ 3 |Broadening the conditions that require UEs to perform BTFD for 550 | 5.6.0
the case of HS-DSCH reception

06/01/04 [ RP 22 |RP-030647| 183 [ - [Clarification of the CRC attachment procedure for HS-SCCH 5.6.0 | 5.7.0
06/01/04 [ RP_22 |RP-030647( 184 [ 1 |Correction of UEidentity notation 5.6.0 | 5.7.0
06/01/04 | RP 22 |RP-030644| 185 | - [HARQ process identifier mapping 5.6.0 [ 5.7.0
06/01/04 [ RP_22 |RP-030712| 186 Alignment of terminology across 3GPP documentation 5.6.0 | 5.7.0
13/01/04 | RP_22 - - - [Created for M.1457 update 5.7.0 | 6.0.0
23/03/04 [ RP 23 |RP-040085( 187 [ 1 |[CCTrCH definition extension to HS-DSCH 6.0.0 | 6.1.0
09/06/04 [ RP 24 |RP-040230( 191 [ 1 |Clarification of Channelization Code-Set Mapping 6.1.0 | 6.2.0
13/12/04 | RP_26 |RP-040446]| 192 [ 2 [Introduction of MBMS Soft Combining 6.2.0 | 6.3.0
13/12/04 | RP 26 [RP-040527| 195 | - [Preamble and Postamble to reduce HS-DPCCH transmit pow er 6.2.0 | 6.3.0
13/12/04 | RP 26 |RP-040449| 196 [ 2 [Introduction of E-DCH 6.2.0 | 6.3.0
14/03/05 | RP_27 |RP-050088| 193 [ 1 [Introduction of F-DPCH 6.3.0 | 6.4.0
14/03/05 | RP_27 |RP-050044| 198 | 1 [PLnon-max and PLmax 6.3.0 | 6.4.0
14/03/05 | RP 27 |RP-050045] 199 [ - [HARQ bit collection for E-DCH 6.3.0 | 6.4.0
16/06/05 | RP 28 |RP-050241| 203 [ - [Correction of HSDPA Bit Separation 6.4.0 | 6.5.0
16/06/05 | RP_28 |RP-050252| 204 [ 2 [E-DCH Corrections 6.4.0 | 6.5.0
16/06/05 | RP 28 [RP-050252( 205 | 1 [Compressed mode operation for the Enhanced Uplink 6.4.0 | 6.5.0
16/06/05 | RP 28 |RP-050357| 206 | 1 [E-HICHand E-RGCH serving/non-serving definition clarification 6.4.0 | 6.5.0
16/06/05 | RP_28 |RP-050250| 208 | 1 [Feature Clean Up: Removal of “CPCH’ 6.4.0 | 6.5.0
16/06/05 | RP_28 |[RP-050248| 210 [ - [Feature Clean Up: Removal of DSCH (FDD mode) 6.4.0 | 6.5.0
16/06/05 | RP_28 [RP-050243( 212 | 1 [Feature Clean-Up: Removal of 80 ms TTIfor DCH for all other 6.4.0 | 6.5.0
cases butwhen the UE supports SF512
16/06/05 | RP 28 |RP-050252| 215 [ - [Clarification on E-AGCH bit mapping 6.4.0 | 6.5.0
16/06/05 | RP_28 |RP-050252| 216 | - [Determination of SF and number of PhCHs considering SF2 6.4.0 | 6.5.0
16/06/05 | RP 28 |RP-050251| 217 [ 1 [MBMS related corrections 6.4.0 | 6.5.0
16/06/05 | RP_28 [RP-050249( 218 | 1 [Feature clean up: Removal of the ‘compressed mode by 6.4.0 | 6.5.0
puncturing'
16/06/05 | RP_28 |RP-050252| 219 [ - [Re-ordering of the E-DPCCH bit mapping 6.4.0 | 6.5.0
16/06/05 | RP 28 |RP-050252| 220 [ - [Coding for EEAGCH 6.4.0 | 6.5.0
26/09/05 | RP_29 [RP-050450|0222| - |SF max for EEDPDCH 6.5.0 | 6.6.0
26/09/05 [ RP_29 |RP-050450(0223| 1 |Compressed mode operation for the Enhanced Uplink 6.5.0 | 6.6.0
26/09/05 [ RP_29 |RP-050450(0225( 1 |Absolute grantvalues 6.5.0 | 6.6.0
26/09/05 [ RP 29 |RP-050450(0227| - [Removal of description on RSN setting 6.5.0 | 6.6.0
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12/12/05 | RP_30 |RP-050727|0228| - [PLmax alignment over all UE categories 6.6.0 | 6.7.0
12/12/05| RP_30 |RP-050727]|0229| - [Correction of SFwhen a CCTrCH is mapped onto four E-DPDCHs | 6.6.0 | 6.7.0
12/12/05| RP 30 [RP-050727(0231| 1 [Usage of 2xSF4w ith puncturing 6.6.0 | 6.7.0
20/03/06 | RP_31 - - - [Creation of Release 7 specffication (v.7.0.0) at RAN#31 6.7.0 | 7.0.0
12/06/06 | RP_32 |RP-060370|0236| - [Clarification of E-TFCIterminology 7.00 | 7.1.0
29/09/06 | RP_33 [RP-060490|0240| - |Correction to the E-DCH HARQ rate matching for compressed 7101720
mode
11/12/06 | RP_34 |RP-060727|0244| 1 [Clarification on the number of physical channels, transmission gap | 7.2.0 | 7.3.0
positioning and physical channel mapping for E-DCH in relation to
compressed mode
07/03/07 | RP_35 |RP-070115(0238| 5 [Supportof CPC feature 7.3.0 [ 7.4.0
07/03/07 | RP_35 [RP-070114|0241| 4 |Coding of HS-SCCH to support FDD MIMO 7.3.0 | 7.4.0
07/03/07 | RP_35 [RP-070114|0242| 7 |Coding of HS-DPCCH to support operation of FDD MIMO 7.3.0 | 7.4.0
07/03/07 | RP_35 [RP-070116|0245| 4 |Introduction of 64QAM for HSDPA 7.3.0 | 7.4.0
30/05/07 | RP_36 [RP-070387|0249| - |[MIMO HS-SCCH rate matching 7.4.0 [ 75.0
30/05/07 [ RP_36 |RP-070387(0248( 1 |Correction tocoding of HS-SCCH to support FDD MIMO 740 | 75.0
30/05/07 | RP_36 [RP-070387]|0251| 1 |HS-SCCH orders in MIMO mode 74.0 | 7.5.0
30/05/07 | RP_36 |RP-070388(0246( 5 |Introduction of 16QAM for HSUPA 740 | 75.0
30/05/07 | RP_36 |[RP-070384|0247| 1 |[Supportfor DL only SFN operation for MBMS FDD 740 | 75.0
11/09/07 | RP_37 |RP-070644]0252| - [16QAM modulation selection for HSUPA 7.5.0 | 7.6.0
11/09/07 | RP 37 |RP-070642]0253| - [Clarifications of MIMO 7.5.0 | 7.6.0
11/09/07 | RP 37 [RP-070641(0254| - [Clarifications of CPC and MIMO 7.5.0 [ 7.6.0
27/11/07 | RP_38 |RP-070941(0257| - |Correction of decimal to binary mapping in case of type B CQI 76.0 | 7.7.0
27/11/07 | RP_38 |RP-070941(0259( - |Correction of number of TBs in a TTl in case of MIMO 76.0 | 7.7.0
28/11/07 [ RP_38 |RP-070950(0256( - [HS-SCCH information field mapping for 64QAM MIMO 7.7.0 | 8.0.0
05/04/08 [ RP_39 |RP-080146(0261| - |[Correctionto RV-coding incase of simultaneous usage of 64QAM | 8.0.0 | 8.1.0
and MIMO
28/05/08 [ RP_40 |RP-080440(0262| 1 |HS-SCCH orders for HS-SCCH-less operation 8.1.0 | 8.2.0
28/05/08 [ RP_40 |RP-080349(0264( 2 |Clarification to number of HS-PDSCH codes in HS-SCCH less 8.1.0 | 8.2.0
operations
09/09/08 [ RP_41 |RP-080673( 270 [ 2 |Introduction of HS-PDSCH Serving Cell Change Enhancements 8.2.0 | 8.3.0
09/09/08 [ RP_41 |RP-080665( 272 [ - |Correction to the table name and the quoted name 8.2.0 | 8.3.0
03/12/08 | RP_42 |RP-080989( 267 | 5 |Introduction of Dual-Cell HSDPA Operation on Adjacent Carriers 8.3.0 | 8.4.0
03/12/08 | RP_42 |RP-080988( 270 | 3 ([Introduction of HS-PDSCH Serving Cell Change Enhancements 8.3.0 | 8.4.0
03/03/09 [ RP_43 |RP-090228 274 | 1 Correction to the puncturing limit allow edwhen UL 4PAM 8.4.0 | 85.0
modulation is allow ed
15/09/09 | RP 45 [RP-090885( 278 | 1 [Reservation of HS-SCCH order combination not used by CPC 8.5.0 | 8.6.0
15/09/09 | RP_45 |RP-090889 280 | 1 Alignmentw ith RAN2 decisions on HS-SCCH orders for activation | 8.5.0 | 8.6.0
and deactivation of DTX and DRX operation
18/09/09 | RP_45 |RP-090975| 276 | 4 [Introduction of TxAA extension for non-MIMO UEs 8.6.0 | 9.0.0
18/09/09 | RP_45 |RP-090974| 282 [ 1 [Combination of DC-HSDPA w ith MIMO 8.6.0 | 9.0.0
01/12/09 | RP_46 [RP-091170| 281 | 2 |Introduction of DC-HSUPA 9.0.0 | 9.1.0
01/12/09 | RP 46 |RP-091171| 283 | 3 [MIMO configuration per downlink frequency in DC-MIMO operation | 9.0.0 | 9.1.0
16/03/10 | RP_47 |RP-100206 286 | 1 Clarification of MIMO configuration per downlink frequency in DC- | 9.1.0 [ 9.2.0
MIMO operation
14/09/10 | RP_49 |RP-100897| 287 | 1 [Clarification of uplink frequencies 9.2.0 | 9.3.0
16/09/10 | RP_49 |RP-100902| 288 | 3 [Release 10 createdw ith the introduction of 4C-HSDPA 9.3.0 [10.0.0
07/12/10 | RP_50 [RP-101318| 290 | 3 |Clarification of 4C-HSDPA 10.0.0 (10.1.0
07/12/10 | RP_50 [RP-101318| 295 | - |4C-HSDPA summary of CQIreporting configurations 10.0.0 (10.1.0
05/12/11 | RP_54 [RP-111671| 296 | 8 |Introduction of 8C-HSDPA 10.1.0 [11.0.0
05/12/11 | RP 54 |RP-111672| 297 [ 1 |Introduction of Uplink Closed Loop Transmit Diversity for HSPA 10.1.0|11.0.0
28/02/12 | RP_55 [RP-120280| 301 | - |Clarification to Target cell HS-SCCH order type 11.0.0(11.1.0
28/02/12 [ RP_55 |RP-120284( 303 [ - |Correction to 4C-HSDPA CQI report mapping scenarios table 11.0.0|11.1.0
28/02/12 [ RP 55 |RP-120287( 304 [ 1 |Introduction of 8C-HSDPA CQI report mapping scenarios table 11.0.0]11.1.0
28/02/12 | RP_55 |RP-120288| 305 [ - |Corrections to Uplink Closed Loop Transmit Diversity 11.0.0]11.1.0
13/06/12 | RP 56 [RP-120740( 307 | 1 [Addition of missing 8C-HSDPA CQI reporting case indices 11.1.0]11.2.0
13/06/12 | RP_56 |RP-120741| 306 [ - [Clarification of CLTD Features 11.1.0 (11.2.0
04/09/12 | RP_57 [RP-121271| 308 | 2 |Introduction of Multiflow 11.2.0(11.3.0
04/09/12 | RP 57 |RP-121267| 310 | 1 |[Correction of the number of CQI information bits for MC-HSDPA 11.2.0]11.3.0
04/09/12 [ RP_57 |RP-121268| 311 [ - |Correction of HS-SCCH order information 11.2.0]11.3.0
04/09/12 | RP_57 |[RP-121270| 314 | - |Introduction of Further Enhancements to CELL_FACH 11.2.0]11.3.0
04/12/12 | RP_58 [RP-121845| 312 | 5 |Introduction of uplink MIMO and 64QAM 11.3.0111.4.0
04/12/12 | RP_58 [RP-121843| 313 | 5 [Introduction of 4Tx_HSDPA in 25.212 11.3.0(11.4.0
04/12/12 | RP_58 [RP-121840| 316 | 1 |Clarification of HS-SCCH order for MC-HSPA 11.3.0(11.4.0
04/12/12 | RP_58 |RP-121844( 317 [ 1 |Clarifications and corrections to HSDPA Multiflow 11.3.0]11.4.0
04/12/12 | RP 58 |RP-121842( 318 [ 1 |Clarification of HS-SCCH order information 11.3.011.4.0
11/06/13 | RP_60 |RP-130745| 319 [ 2 [Correction to the HS-SCCH Type 4 Structure 11.4.0(11.5.0
11/06/13 | RP_60 [RP-130748 320 | 1 Clarification of HS-SCCH orders with the UEis configured in 11.4.0(11.5.0
Multiflow and CLTD
03/09/13 | RP_60 [RP-131245| 321 | - |Correction of HS-SCCH type 4 order 11.5.0(11.6.0
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