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

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

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

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

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

The present document describes 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 For aspecific reference, subsequent revisions do not apply.

e For anon-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, acell in the secondary
downlink frequency, where the UE is configured to simultaneously monitor aHS-SCCH set and receive HS-DSCH if it
is scheduled in that cell.

Assisting serving HS-DSCH Call: In addition to the serving HS-DSCH cell, a cell in the same frequency, where the
UE is configured to simultaneously monitor aHS-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 cellsin acell group are reported together in the same sub frame. The cells that belong to a cell group are indicated
by higher layers.

DL FET: DL FET refersto early termination of DL DPCH transmission upon receiving an acknowledgement message.
In this context, aDL FET ACK/NACK message represents an acknowledge message sent on UL DPCCH for DL FET.

DL_DCH_FET_Config: Higher layers signal this configuration parameter to indicate enhanced DCH physical layer
configuration. The possible values are 0 and 1. The value 0 indicates Mode O configuration where DL transport
channels concatenation and DL FET ACK/NACK signalling on UL are not configured. The value 1 indicates Mode 1
where DL transport channel concatenation and DL FET ACK/NACK signalling on UL are configured.

MIM O mode: Thisterm refersto the downlink MIMO configuration with two transmit antennas

MM O mode with four transmit antennas. This term refers 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 frequenciesisindicated by higher layers.

Secondary uplink frequency: A secondary uplink frequency is afrequency 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 frequenciesisindicated 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 isthe number of consecutive empty slots that have been obtained with atransmission
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 Ni¢ and N, 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 identifiesa TrCH in the context of L1. The L3 transport channel identity
(TrCH ID) maps onto the L1 transport channel number. The mapping between the transport channel number and the
TrCH ID isasfollows: TrCH 1 corresponds to the TrCH with the lowest TrCH ID, TrCH 2 corresponds to the TrCH
with the next lowest TrCH ID and so on.

UL DPCH 10ms M ode: When configured by higher layers for the TTI to be transmitted [16], UL DPCH follows
physical channel procedures specific to this mode. UL DPCH 10ms Mode can only happen when
DL_DCH_FET_Config is configured.

UL 20ms Compression Interval (Cl): A timeinterval of 20ms duration aligned to a 20ms TTI defined for UL DPCH
physical layer procedureswhen DL_DCH_FET_Configis configured by higher layers.

1% secondary serving HS-DSCH cell: If the UE is configured with two uplink frequencies, the 1* secondary serving

HS-DSCH cell isthe 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 isindicated by higher layers.

2" secondary serving HS-DSCH 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 isindicated by higher layers.
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34 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 isindicated by higher layers.

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

5" 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 isindicated by higher layers.

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

3.2 Symbols

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

/x/ round towards e, i.e. integer such that x </x/ < x+1
[x/ round towards -, 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<O

Nfirst Thefirst dotinthe TG, located in the first compressed radio frame if the TG spans two frames.
Njast Thelast dlot in the TG, located in the second compressed radio frame if the TG spans two frames.
Ny Number of transmitted slotsin aradio frame.

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

A List of transport channels numbersiy, iy, ..., ig, corresponding to downlink transport channelsto be
concatenated when DL_DCH_FET_Config = 1.
TrCH number

TFC number

Bit number

TF number

Transport block number

Radio frame number of TrCH i.

PhCH number

Code block number

Number of TrCHsin aCCTrCH.

Number of code blocksinone TTI of TrCH i.

;B_x.__

0O—"mT

Fi Number of radio framesin one TTI of TrCH i, except for uplink when UL_DPCH_10ms_Modeis
configured. In uplink, when UL_DPCH_10ms_Mode is configured, F; is the number of radio
frames in the transmission time interval of TrCH i divided by 2.

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

Ndata; Number of data bitsthat are available for the CCTrCH in aradio frame with TFC .

N gg:a j Number of data bits that are available for the CCTrCH in a compressed radio frame with TFC .

P Number of PhCHs used for one CCTrCH.

PL Puncturing Limit for the uplink. Signalled from higher layers

RM; Rate Matching attribute for TrCH i. Signalled from higher layers, or determined as specified in

clause 4.2.0.
Temporary variables, i.e. variables used in severa (sub)clauses with different meaning.

X, X
y, Y
z,Z
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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
DPCCH2 Dedicated Physical Control Channel 2
DPCH Dedicated Physical Channel

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

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 GaloisField

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 Convol utional 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
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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 (Reverselink)
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 channels mapping onto/splitting from physical channels.

4.2 General coding/multiplexing of TrCHs

This section only appliesto 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 from the 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/multiplexing 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 (DTX) indication bits (see subclause 4.2.9);
- interleaving (two steps, see subclauses 4.2.5 and 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 2A: Downlink transport channel processing for transport channels that are concatenated. The
concatenated transport channel inherits the parameters of the transport channel ij.
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The single output data stream from the TrCH multiplexing, including DTX indication bitsin downlink, is denoted
Coded Composite Transport Channel (CCTrCH). A CCTrCH can be mapped to one or several physical channels.

4.2.0  Transport channel concatenation

When DL_DCH_FET_Config is configured with value 1, downlink transport blocks of transport channels with a
transport channel number iy € A are concatenated to form a concatenated transport channel. In this case, higher layers
ensure that TTI values of transport channels that are concatenated are the same.

Letiy, io, is,...ig denote in ascending order the transport channel numbersin A, i, < i,< i3<...< ig. The concatenated
transport channel istreated as a regular transport channel in layer 1, inheriting the parameters of transport channel

number i, e.g., the transport channel number, and the rate matching attribute of the concatenated transport channel are
iiand RM g respectively.All transport blocks of al the transport channels to be concatenated are serially concatenated

into a single transport block, in ascending order. The bitsinput to the transport channel concatenation are denoted by
W oW W W g for i, € A andm=1,..., M, , wherei denotes the TrCH number, m denotes the
k

eml? TN, m27 TN, m31c

transport block number for the transport channel iy , and BIk isthe number of bitsin each transport block of transport

channel iy. The bits after transport channel concatenation aredenoted by a,,a,,8;,...,8,, where A=

Zike N BIk xM i, denotes the total number of bitsin the signle transport block of the concatenated transport channel.
The &,8,,8,,...,a, bitsare defined by the following set of relations:

W

(s M

a a =W ., W W

Aizirm, b, e, Besisiv, g, sy, o B st B, s, r Wim2s Wi, mg -«

for m=1,..,M, ,and i, € A.

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 0 bitsand it is signalled from higher 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:

- Ocreza(D) =D*+ D@+ D+ D+ D +1;
- Oorae(D) =D +D¥?+D°+1;
- Ocrez(D) =D¥?+ D" +D®+D*+D +1;
- Oeres(D) = D®+ D +D*+D°+D +1.
Denote the bitsin atransport block delivered to layer 1by @y, &p5 @i - - -» Qimy, » @Nd the parity bits by

Pimts Pimzs Pimar---» P - A 1Sthe size of atransport block of TrCH i, misthe transport block number, and L; isthe

number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers,
except for a concatenated transport channel (Subclause 4.2.0) where the number of parity bitsis aways 16.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:
23 22 24 23 22 1
a'imlD/-\+ + a'imZDA+ Tt a'lm/-\ D™+ plmlD + pimZD +...F pimZSD + pim24
yields aremainder equal to O when divided by gcreo4(D), polynomial:

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

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

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

yields aremainder 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 calculation (M; = 0) and the size of atransport block is zero (A; = 0), CRC shall be attached, i.e. all
parity bits equal to zero.

42.1.2 Relation between input and output of the CRC attachment block
The bits after CRC attachment are denoted by by ;,0,.,5, B3, .., g - Where By = A+ Li. The relation between 8jmic
and by is:

ka:ajn‘k k:1,2,3,...,Ai

hm( = p,m(LiJrl_(k_;\)) K=A+1LA+2,A+3 ..., A+L

4.2.2  Transport block concatenation and code block segmentation

All transport blocksin a TTI are serially concatenated. If the number of bitsinaTTI islarger than Z, the maximum size
of acode 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.

4221 Concatenation of transport blocks

The bitsinput to the transport block concatenation are denoted by B,0,,5, 83,0 Wherei isthe TrCH
number, mis the transport block number, and B; is the number of bitsin each block (including CRC). The number of
transport blocks on TrCH i is denoted by M;. The bits after concatenation are denoted by X;, X5, X3,..., Xx, » wherei
isthe TrCH number and Xi=M;B;. They are defined by the following relations:

X =0y k=1,2..,8B

Xk = h,Z,(k—Bi) k=B + 1B+ 2, ..., 2B

X =Bl g o5y k= 2B+ 1,28+ 2, ..., 3B

Xik = bI,Mi,(k—(Mi—l)Bi) k= (M, - 1)B| + 1, (M, - 1)B| + 2, caey MiBi

4222 Code block segmentation

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blockson TrCH i is denoted by C;. If the number of bitsinput 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. Thefiller bits are transmitted and they are
always set to 0. The maximum code block sizes are:

- convolutional coding: Z = 504;
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- turbo coding: Z=5114.

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

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

Number of bitsin each code block (applicable for C; # 0 only):
if X; <40 and Turbo coding is used, then

K; = 40

else
Ki=/X1GC/

end if

Number of filler bits: Y, = CK, - X

fork=1toY; -- Insertion of filler bits
0y =0
end for

fork=Y+1toK

O = % (k=Y,)
end for
r=2 -- Segmentation
whiler <G

fork= 1toK;

Oirk = X (ke (r-2)K,-Y,) |
end for
r=r+l

end while

4.2.3 Channel coding

Code blocks are delivered to the channel coding block. They aredenoted by G, ;,0,,,0;3,...,0,, » Wherei isthe

TrCH number, r is the code block number, and K; isthe number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bitsare denoted by  ;1, ¥;15, Yirgs- -+ Yiry, » Where'Y; isthe number

of encoded bits. The relation between Ojri 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.
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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

* For DCH, turbo coding is not allowed when DL_DCH_FET_Config is configured by higher layers.

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 outputO, outputl, output2, outputO, outputl,
output 2, output 0,...,output2. Output from the rate 1/2 convolutional coder shall be done in the order output O, output 1,
output O, output 1, output O, ..., output 1.

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

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

B Bl P e P P S PSP P

oy Output 0
> > > v ~ Gp = 561 (octal)
RS U | B XY oupu
LNV LV LV LNV Lg% g %4

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

"ol bbb

o AN S A AT
> D D >D > > > G, = 557 (octal)
B4 P S o oh ool Outputl
D N D U v G, = 663 (octal)
0 S eh b, Output 2
> > > e

G, = 711 (octal)
(b) Rate 1/3 convolutional coder

Figure 3: Rate 1/2 and rate 1/3 convolutional coders
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4.2.3.2 Turbo coding

42321 Turbo coder

The scheme of Turbo coder isa Parallel Concatenated Convolutional Code (PCCC) with two 8-state constituent
encoders and one Turbo code internal interleaver. The coding rate of Turbo coder is1/3. The structure of Turbo
coder isillustrated in figure 4.

The transfer function of the 8-state constituent code for PCCC is:
D
G(D) = {L—gl( 1,
go(D)

9o(D) = 1+ D*+ D,

where

o(D)=1+D + D%

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

Output from the Turbo coder is
Xl! Zl! Z'l! XZ! 221 Z‘21 ey XK! ZK! zK!

where xg, Xy, ..., X are the bitsinput to the Turbo coder i.e. both first 8-state constituent encoder and Turbo code
internal interleaver, and K is the number of bits, and z, z, ..., zc and Z4, Z,, ..., Zx are the bits output from first and
second 8-state constituent encoders, respectively.

The bits output from Turbo code internal interleaver are denoted by X', X5, ..., X'k, and these bits are to be input to the
second 8-state constituent encoder.

Input

Input Output
Turbo code
internal interleaver
Output

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

42322 Trellis termination for Turbo coder

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

1 ] 1 1
Xi+1r Zka1y Xk+21 Zk+2s X4y Zkady Xka1s Zke1s Xka2y Zk42y Xk43y ZK43-

42323 Turbo code internal interleaver

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

Y, Primitive root

(S(i)) jefor...p.o)  Basesequence for intra-row permutation
of Minimum prime integers
ri Permuted prime integers

(T())efor,..eqy  'nter-row permutation pattern
<Ui (j )> o) Intra-row permutation pattern of i-th row

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

k Index of bit sequence

423231 Bits-input to rectangular matrix with padding

The bit sequence X, X,, X;,..., X, input to the Turbo codeinternal interleaver is written into the rectangular matrix
asfollows.

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

5,if (40< K <£159)
R=1< 10,if ((160< K <200) or (481< K <£530)) .
20,if (K = any other value)
The rows of rectangular matrix are numbered 0O, 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:
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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=1p if Rx(p—-D)<K<Rxp.
p+1 if Rxp<K

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

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

p v p v p v p v p v
7 3 47 5 101 2 157 5 223 3
11 2 53 2 103 5 163 2 227 2
13 2 59 2 107 2 167 5 229 6
17 3 61 2 109 6 173 2 233 3
19 2 67 2 113 3 179 2 239 7
23 5 71 7 127 3 181 2 241 7
29 2 73 5 131 2 191 19 251 6
31 3 79 3 137 3 193 5 257 3
37 2 83 2 139 2 197 2

41 6 89 3 149 2 199 3

43 3 97 5 151 6 211 2

(3) Write the input bit sequence X, X,, X3,..., X, intotheR XC rectangular matrix row by row starting with bit y; in
column O of row O:

Y1 Yo Y3 -~ Yc
Yc+y Yc+2) Yc+3) -+ Yoo
Yr-ncyy Y(roc+2) Y(Rrpc+d) - Yrec

wherey, =xfork=1, 2, ..., Kand if RXC >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 R X 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 aprimitiveroot 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)) ) for intra-row permutation as:

jefoLp-

s(j)=(vxs(j-1))modp, j=1,2,...,(p-2),and 5(0) = 1.
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(3) Assign o = 1 to be thefirst prime integer in the sequence <qi ) and determine the prime integer q; in

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

the sequence (q;) to be aleast prime integer such that g.c.d(g, p- 1) =1, g > 6, and ¢ > q; - 4 for

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

(4) Permute the sequence <qi ) to make the sequence such that

<ri >ie{0,1,---,R—l}

ie{01,-,R-1}
=0, i=0,1,...,R-1,

where <T (i )>ie 01R1) 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.

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

Number of input bits l(\)l;lp;l\jvesr 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) Performthei-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),adU(p-1) =0,
where U;(j) isthe original bit position of j-th permuted bit of i-th row.

end if

if (C=p+1)then
Ui(j)=sl(ixr)mod(p-1)), j=0,1,...(p-2). Up-1) =0 andUi(p)=p,
where U;(j) isthe original bit position of j-th permuted bit of i-th row, and
if (K=RXC) then

Exchange Ugr.1(p) with Ug.1(0).

end if

end if

if (C=p-1)then
U;(j)=s((jxr)mod(p-1)-1, j=0,1, ..., (p-2)
where U;(j) isthe original bit position of j-th permuted bit of i-th row.

end if

(6) Perform the inter-row permutation for the rectangular matrix based on the pattern <T(i )>iE o1 R}’

where T(i) isthe original row position of the i-th permuted row.
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42.3.2.3.3 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'y:

Yi Ywra Yeray - Ycyra
Yo Ywe Yer) - Y(Cc)Rre2)
YR Yor Yar - Yoxr

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

R x C-K.

4.2.3.3 Concatenation of encoded blocks

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

channel coding block asitis. The bits output are denoted by G, C;,, G, ..., Cg , Wherei isthe TrCH number and
E; = CY,. The output bits are defined by the following relations:

Chk =Y k=1,2,..Y
Ck = Yiowy) K=Yit1LYi+2..,2Y

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

Ck =VYic .-y K=(@GC-DYi+1L(G-DYi+2 ..., GY

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

4.2.4 Radio frame size equalisation

Radio frame size equalisation is padding the input bit sequence in order to ensure that the output can be segmented in F;
data segments of same size as described in 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,,Ci3,.. ., Cg , wherei is TrCH number

and E; the number of bits. The output bit sequenceis denoted by t;,t;,,1;5, ..., t;; , where T; isthe number of bits. The
output bit sequence is derived as follows:

- tix=cyfork=1... E; and

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

- Ti=F*N;and

- N = [Ei /|:i"| isthe number of bits per segment after size equalisation.
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425  1%interleaving
4251 Void

4252 1% interleaver operation

The 1% interleaving is a block interleaver with inter-column permutations. The input bit sequence to the block
interleaver isdenoted by X 1, X 5, X 3,..., X x » Wherei is TrCH number and X; the number of bits. Here X; is

guaranteed to be an integer multiple of F;. The output bit sequence from the block interleaver is derived as follows:

(1) Select the number of columns C1 from Table 4 or 4A depending on the TTI. The columns are numbered O, 1, ...,
C1- 1fromleft to right. Table 4A isused in uplink when UL_DPCH_10ms_Mode is configured by higher
layers, and Table 4 isused in all other cases.

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

(3) Write the input bit sequenceinto the R1 X C1 matrix row by row starting with bit X, ; incolumn 0 of row 0

and ending with bit X g;.c;y incolumn C1 - 1 of row R1 - 1:

X1 X 2 X 3 e Xt
Xi,(C1+1) Xi,(Cl+2) Xi,((:1+3) Xi,(2><c1)
X (Ri-pxciy) K (Rixc2)  Ki(Ri-DxC1+3) -+ Xi (RixCl)
(4) Perform the inter-column permutation for the matrix based on the pattern <P1c1( J )> efos,..cr} shown in table

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

Yii Yirey Yioewrwy - Yi(croxri
Yio Yiruy Yiewuz) - Yicrywruo)
Yire Yiery Yiewry - Yicxry

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

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

Table 4: Inter-column permutation patterns for 1st interleaving for downlink, and for uplink when
UL _DPCH_10ms_Mode is not configured by higher layers

TTI Number of columns C1 Inter-column permutation patterns
<P1c1(0), Plci(1), ..., P1ci(C1-1)>
10 ms 1 <0>
20 ms 2 <0,1>
40 ms 4 <0,2,1,3>
80 ms 8 <0,4,2,6,1,5,3,7>
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Table 4A: Inter-column permutation patterns for 1st interleaving for uplink when
UL_DPCH_10ms_Mode is configured by higher layers

TTI Number of columns C1 Inter-column permutation patterns
<P1c1(0), P1ci(), ..., P1lci(C1-1)>
20 ms 1 <0>
40 ms 2 <0,1>
80 ms 4 <0,2,1,3>
4.25.3 Relation between input and output of 1% interleaving in uplink

The bitsinput to the 1% interleaving are denoted by t; ,t; ,,t; 5,... i 7 » wherei isthe TrCH number and T the

number of bits. Hence, x;k = t;xand X; = T,.

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

4.25.4 Relation between input and output of 1% interleaving in downlink

If fixed positions of the TrCHsin aradio frame is used then the bitsinput to the 1% interleaving are denoted by
hy,hi,,hig,... Ny wherei isthe TrCH number. Hence, xik = hikand X; = D;.

If flexible positions of the TrCHs in aradio frame is used then the bits input to the 1% interl eaving are denoted by
91,92 i3+, Gig, , where i isthe TrCH number. Hence, xik = Jik and X; = G..

The bits output from the 1% interleaving are denoted by G, , 0G5, - - Oiq, » Wherei isthe TrCH number and Q; isthe
number of bits. Hence, Qik = Yik, Qi = FiH; if fixed positions are used, and Q; = G; if flexible positions are used. H; is

defined in subclause 4.2.9.1.
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 F;
segments. 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;.

Theinput bit sequenceisdenoted by X, X5, X3,..., Xy, Wherei isthe TrCH number and X; is the number bits. The

Fi output bit sequences per TTI aredenoted by Y, 11, ¥ n 21 Yinar---1 Yiny Wheren; isthe segment number and Y is
the number of bits per radio frame for TrCH i. The output sequences are defined as follows:

Yink= X ((napveko M= Lo Fk=1.Y
where
Y = (X / F) isthe number of bits per segment.
In downlink, the n; -th segment is mapped to the radio frame n; -1 of the transmission time interval.

In uplink when UL_DPCH_10ms_Modeis not configured by higher layers, the n; -th segment, 1 < n; < F; is mapped to
radio frame n; -1 of the transmission timeinterval.

In uplink when UL_DPCH_10ms_Mode is configured by higher layers, the n" segment, 1 < n; < F;, is mapped to
theradio frame 2n; — 2 of the transmission time interval. No bits are input to the radio frame 2n;— 1.
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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;;, d;,,d;5, ..., d;; , wherei isthe TrCH

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

The output bit sequence corresponding to radio frame n isdenoted by §,,6,,€3,...,8y, , whereiisthe TrCH

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

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

The bitsinput to the radio frame segmentation are denoted by 01,02, Gizr---» Oig , wherei isthe TrCH number and
Q the number of bits. Hence, Xix = Qixand X = Q;.
The output bit sequence corresponding to radio frame n isdenoted by  f,;, f;,, fi5,..., f;;, , wherei isthe TrCH

number and V; is the number of bits. Hence, f;, = Yink andVi =Y.

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 bitsto be repeated or punctured is calcul ated.

The number of bits on atransport channel can vary between different transmission time intervals. In the downlink the
transmission is interrupted if the number of bitsislower than maximum. When the number of bits between different
transmission time intervalsin uplink is changed, bits are repeated or punctured to ensure that the total bit rate after
TrCH multiplexing isidentical 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 used in subclause 4.2.7 and subclauses:

Nij: For uplink: Number of bitsin aradio frame before rate matching on TrCH i with transport format
combination j . When UL_DPCH_10ms Mode is configured by higher layers, the derivation of Ni,j is
described in detail in subclauses 4.2.6 and 4.2.6.1.

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

N'™:  Number of bitsin atransmission time interval before rate matching on TrCH i with transport format |.

Used in downlink only.

AN. . 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 multiple of 1/8).

AN, :  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.
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NroL: Positive or null: number of bitsin the radio frame corresponding to the gap for compressed mode for the
CCTrCH.
RM;: Semi-static rate matching attribute for transport channel i. RM; is provided by higher layers or takes a

value as indicated in subclause 4.2.13 or subclause 4.2.0.

PL: 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.

Ndataj: Total number of bits that are available for the CCTrCH in aradio frame with transport format
combination j.

I Number of TrCHsin the CCTrCH.
Zij: Intermediate calculation variable.

Fi: Number of radio framesin the transmission time interval of TrCH i, except for uplink when
UL_DPCH_10ms_Mode is configured. In uplink, when UL_DPCH_10ms_Mode is configured, F; is the number
of radio framesin the transmission time interval of TrCH i divided by 2.

n;: Radio frame number in the transmission time interval of TrCH i. In downlink, and in uplink when
UL_DPCH_10ms _Mode s not configured by higher layers, 0 <n; < F;. In uplink when
UL_DPCH_10ms_Mode is configured by higher layers, 0 <n; < 2F;.

g: 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.

P1:(n): The column permutation function of the 1% interleaver, P1-(x) is the original position of column with
number x after permutation. P1 is defined on table 4 of clause 4.2.5.2 (note that the P1 is self-inverse).
Used for rate matching in uplink only.

gn]: The shift of the puncturing or repetition pattern for radio framen; when n = P1. (ni ) . Used in uplink
only.

TFi()):  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 .
€ni Initial value of variable ein the rate matching pattern determination algorithm of subclause 4.2.7.5.
€olus Increment of variable e in the rate matching pattern determination agorithm of subclause4.2.7.5.
€minus Decrement of variable e in the rate matching pattern determination algorithm of subclause 4.2.7.5.
b: Indicates systematic and parity bits

b=1. Systematic bit. x, in subclause 4.2.3.2.1.

b=2: 1% parity bit (from the upper Turbo constituent encoder). zin subcaluse 4.2.3.2.1.

b=3: 2™ parity bit (from the lower Turbo constituent encoder). Zy in subclause 4.2.3.2.1.

The* (star) notation is used to replace an index x when the indexed variable X, does not depend on the index x. In the
left wing of an assignment the meaning isthat "X. = Y" isequivalent to "for all x do X, =Y". In the right wing of an
assignment, the meaning isthat "Y = X« " isequivalent to "takeany xand do Y = X,".

The following relations, defined for all TFC |, are used when calculating the rate matching parameters:

Z,, =0
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{[Z RM ,* Nm,,-]x N]

7 - foralli=1...1 0
;RM n N,

AN =2Z . —Zifl’j - Ni’j forali=1...1

1] 1]
4.2.7.1 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 PhCH(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 bitsin the radio frames of one PhCH for all possible spreading factorsis givenin [2]. Denote these values by
Naosg, Niog, Nsa, N3z, Nig, Ng, and N4, where the index refers to the spreading factor. The possible number of bits available
to the CCTrCH on all PhCHS, Ngata, then are{ Nase, Niog, Nea, Na2, Nig, Ng, Ny 2XNg, 3XNg, 4XNg, 5XNg, 6XNg} .

For aRACH CCTrCH SETO represents the set of Ngaa Values alowed by the UTRAN, as set by the minimum SF
provided by higher layers. SETO may be a sub-set of { Nuss, N12g, Nes, N32 }. SETO does not take into account the UE"s
capability.

For other CCTrCHs, SETO denotesthe set of Ngq, Values allowed by the UTRAN and supported by the UE, as part of
the UE"s Capabl|lty SETO can be a subset of { N2561 leg, N641 N32, Nl61 Ng, N4, 2XN4, 3XN4, 4XN4, 5XN4, 6XN4} . When
UL DPCH 10ms Mode s configured, SETO shall include Nya, Values associated with spreading factors larger than or
equal to the minimum SF provided by higher layers divided by 2. Nyg j fOr the transport format combinationj is
determined by executing the following algorithm:

|
SET1 ={ Ngaa in SETO such that (LPJQ{RM y})x N gata — Z RM, X Nx,j is non negative }

x=1
If SET1 is not empty and the smallest element of SET1 requires just one PhCH then
Ndata,j =min SET1
else

I
SET2 ={ Nyaa in SETO such that (min{RM y})x Ndata - PLXZ RM x X Nx,j isnon negative }

<y<
Ley<l x=1

Sort SET2 in ascending order
Ngata = Min SET2
While Ngg is not the max of SET2 and the follower of Ny, requires no additional PhCH do

Ngata = follower of Nyaa in SET2

End while
Ndata,j = Ndata
End if

For aRACH CCTrCH, if Ngaa, is not part of the UE"s capability then the TFC j cannot be used.
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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 &l possible transport format combinations j and selected every radio frame. Nyga IS given from
subclause 4.2.7.1.1.

In a compressed radio frame when UL_DPCH_10ms_Mode is not configured by higher layers, N
N cm

data, j

isreplaced by

data, j

cm
data,

in Equation 1. N isgiven asfollows:

In aradio frame compressed by higher layer scheduling, Ng;:a’ ; 1sobtained by executing the algorithm in subclause

_r

4.2.7.1.1 but with the number of bitsin one radio frame of one PhCH reduced to of the value in normal mode.

Ny isthe number of transmitted slotsin a compressed radio frame and is defined by the following relation:

15—TGL1 if Nfrst + TGL < 15

N.
tr first in first frame if Nist + TGL > 15

30-TGL — N/,
firs in second frame if Nirst + TGL > 15

Ns« and TGL are defined in subclause 4.4.

In aradio frame compressed by spreading factor reduction, Ngy. . = 2X (N data,j — NraL ) where

data, j
15-Ny

Nig = data, j

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

If AN;; # O the parameters listed in subclauses 4.2.7.1.2.1 and 4.2.7.1.2.2 shall be used for determining &n;, €us, and
Eminus (regardlessiif the radio frame is compressed or not).

427121 Convolutionally encoded TrCHs

R=AN;; mod N;; -- note: in this context AN;; mod N;; isintherange of Oto N;-1 i.e. -1 mod 10 = 9.
if Rz Oand2xR< N
thenq=[ N;/R |
else
q=IN;/(R-Ny) |
endif
-- note: q isasigned quantity.
if giseven
thenq' = q+ ged( g , Fi)/ Fi -- where ged (| of , F;) means greatest common divisor of | g and F;
-- note that g' is not an integer, but a multiple of 1/8

else
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endif
forx=0toF-1
Sl Lxxar]l mod Fi] = ( Lxxq| div F)
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 :
Xi = N;., and
&n = (axSPLx(n)]x|AN; [ + 1) mod (aNy).
€pius = axNi
Eminus = aX|AN|

puncturing for AN <0, repetition otherwise.

42.7.1.2.2 Turbo encoded TrCHs
If repetition is to be performed on turbo encoded TrCHSs, i.e. AN;; >0, the parameters in subclause 4.2.7.1.2.1 are used.

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

a=2 when b=2

a=1 when b=3

{LANM/ZJ, b=2

(AN, /2], b=3
If AN; iscalculated 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=LN;; 73],
a=LXi/aNj ]
if(q<2)
forr=0to F;-1
S[(3xr+b-1) mod F|] =r mod 2;
end for
else
if giseven

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

else =g
endif

forx=0to F; -1
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r=[xxq | mod F;;
S[(3xr+b-1) mod F|] =[ xxq'| div F;;
endfor
endif
For each radio frame, the rate-matching pattern is calculated with the algorithm in subclause 4.2.7.5, where:
X; isas above:
€ni = (XY P (m)] XJAN;| + X;) mod (axX;), if ey =0 then e = axX
€plus = AXX;

€hinus = aX |ANi |

4.2.7.2 Determination of rate matching parameters in downlink

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

Denote the number of physical channels used for the CCTrCH by P. Ny + iS the number of bits available to the
CCTrCH in one radio frame and defined as Nygta «=PX15%(Ngata1+Ngataz), Where Nggran @nd Nyarap 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 TTls containing radio frames compressed by spreading factor reduction or higher layer scheduling.

42721 Determination of rate matching parameters for fixed positions of TrCHs
427211 Calculation of AN;nax for normal mode and compressed mode by spreading factor
reduction

First an intermediate calculation variable N, « Iscaculated for all transport channelsi by the following formula:

N, . =1><(max Nf?‘j
TR T \emsi)

In order to compute the AN:Ir ' parametersfor all TrCH i and all TF I, we first compute an intermediate parameter

AN max by the following formula, where ANi,* is derived from Ni,* by the formula given at subclause 4.2.7:
AN; . = F xAN,.

If AN; max = O then, for TrCH i, 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. In this case we have :

Vie TFS(i)AN'" =0

If AN, o # O the parameters listed in subclauses 4.2.7.2.1.3 and 4.2.7.2.1.4 shall be used for determining €, €yus,
and €yinus, and AN:’TrI )

427.21.2 Void
4.2.7.2.1.3 Determination of rate matching parameters for convolutionally encoded TrCHs
AN, = ANL,TBX
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For each transmission time interval of TrCH i with TF I, the rate-matching pattern is calculated with the algorithmin
subclause 4.2.7.5. The following parameters are used as input:

X; =N

eini =1

eplus =ax Nrrax
eminus: = a><|ANi|

Puncturing if AN, < O, repetition otherwise. The values of ANiTlr' may be computed by counting repetitions or
puncturing when the algorithm of subclause 4.2.7.5 is run. The resulting values of AN:_lr ' canbe represented with

following expression.

[AN[> X

AN :{ i—‘xsgn(ANi)

max

42.7.2.1.4 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. ANLW > 0, the parametersin subclause 4.2.7.2.1.3 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=1when b=3
The bitsindicated by b=1 shall not be punctured.

ANE = LANi,mx/ZJ! forb=2
L (ANi,max/Z—‘, forb=3

N_, = max)(NiTrI /3)

X 1eTFS(i

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

X, =Ni"/3

& = N

€pius = AX N
e :ax‘ANib‘

minus
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The values of ANJIr ' may be computed by counting puncturing when the algorithm of subclause 4.2.7.5isrun. The

resulting valuesof AN |T|r ' canbe represented with following expression.

|ANZ[x X, | AN [x X,

N

AN/ =— +0.5|-

max max

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.

4.2.7.2.1A Determination of rate matching parameters for pseudo-flexible positions of TrCHs

Pseudo-flexible rate matching isidentical to fixed-position rate matching, with a difference that in psueduo-flexible rate
matching, rate matching parameters are re-evaluated for each maximum TTI, and the value of RM; issetto O in
Equation (1) of subclause 4.2.7 if M; =0 (i.e., no transport blocks are sent in the TTI) for each transport channel i with
the maximum TTI value among all the transport channels multiplexed into the CCTrCH.

When there is a configuration with more than one transport channel having the maximum TTI and more than one of
those transport channels having a transport format with no transport blocks multiplexed into a CCTrCH, the UE
behaviour is unspecified.

As a consequence of re-evaluating rate-matching parameters per maximum TTI in pseudo-flexible rate matching,
derived parameters dependent on rate matching, for example the parameters corresponding to DTX indication bitsin
Section 4.2.9.1, can change from one maximum TTI to another in pseudo-flexible rate matching, unlike in fixed
position rate matching.

42.7.2.2 Determination of rate matching parameters for flexible positions of TrCHs

427221 Calculations for normal mode, compressed mode by higher layer scheduling, and
compressed mode by spreading factor reduction

First an intermediate calculation variable N, j is calculated for all transport channelsi and all transport format
combinations j by the following formula:

N. . =i>< N
=

i iR (j)

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:

RF- — i=|NdaIa,*
max > (R, xN, ;)

X RM.

The computation of ANR_lrI parameters is then performed in two phases. In afirst phase, tentative temporary values of

AN:_lrI 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 hit rate is maximum, but
it does not ensure that the maximum CCTrCH bit rateis not greater than Nq, +. 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 ANR_lrI is the definitive value.
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The first phase defines the tentative temporary AN:’Tr for al transport channel i and any of its transport format | by

use of the following formula:

m RF XN | Naso- X RM < NI
ANH =F‘X{F-'|“_Nir' =Fi>< = | : _N:T
| Foxmac> (RM <N, )
The second phase is defined by the following a gorithm:
foral ] inTFCSinascending order of TFCI do --foral TFC
i= N +AN'T
D=Y ) - TR () _- CCTICH bit rate (bits per 10ms) for TFCj
i=1 i
if D> Ny~ then
fori=1tol do --for al TrCH
AN =F X AN; , -~ AN, ; isderivedfrom N, ; by theformulagiven at subclause 4.2.7.

L]
it AN/TL ;) > AN then
T _
ANLTE(J) =AN
end-if
end-for
end-if

end-for

If ANiTlrI =0 then, for TrCH i at TF |, 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 parameterslisted in subclauses 4.2.7.2.2.2 and 4.2.7.2.2.3 shall be used for determining €, €yus,
and Eqinus-
427222 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 inpult:

X = NiT”

eini =1

eplus =ax Ni1l_rI
Eninus = AX|AN|
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puncturing for AN, < O, repetition otherwise.

4.2.7.2.2.3 Determination of rate matching parameters for Turbo encoded TrCHs

If repetition is to be performed on turbo encoded TrCHs, i.e. ANJT' > 0, the parametersin subclause 4.2.7.2.2.2 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
The bitsindicated by b=1 shall not be punctured.
[ANT" /2], b=2
AN, = -
’_ANH /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,
€pus = AX X,
Eninus = aX|AN|
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 from turbo encoded TrCHSs.

- FromO0to 2 first and/or second parity bits that are from turbo encoded TrCHs. These bits come into the first
sequence when the total number of bitsin 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:;

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

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

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

- Some of the systematic, first parity and second parity bitsthat 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 5 and 6.

Rate matching
i Xaik Yaik E
Radio frame | 1 |Bit separation Bit . i TrCH
segmentation | Gk, Xzih Rate matching yzih collection | Tiky | Multiplexing
i algorithm .
| X. , :
i _?"k> Rate matching ék» i
! algorithm i
......... >
Figure 5: Puncturing of turbo encoded TrCHs in uplink
Rate matching
Radio frame| 1 |Bit separation Bit ! TrCH
segmentation [ ! X1k ' ik | collection [fix | | Multiplexing
! Rate matching :
| agorithm :
.......... >

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

Table 5: TTI dependent offset needed for bit separation

TTI (ms) o (7] [47]
10, 40 0 1 2
20, 80 0 2 1
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The bit separation is different for different radio framesinthe TTI. A second offset is therefore needed. The radio frame
number for TrCH i is denoted by n;. and the offset by [)’ni .

Table 6: Radio frame dependent offset needed for bit separation

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

The bitsinput to the rate matching are denoted by €,,€,,,€3,...,6y, . wherei isthe TrCH number and N; isthe
number of bits input to the rate matching block. Note that the transport format combination number j for smplicity has
been Ieft out in the bit numbering, i.e. Ni=N;. The bits after separation are denoted by X;;, X5, Xpizs- - -» Xgix, - 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; isthe number of bits in each separated bit
sequence. The relation between € and Xpik is given below.

For turbo encoded TrCHs with puncturing:

Xiik = € 3(k-141+(y+ 5, ) mod3 k=123, ... X% X =LNi/3]

XN rafek = € g, 73 ek k=1,...,N;mod 3 Note: When (N; mod 3) = 0 this row is not needed.

Xoik = € ak-t)its(oy+f, )mods  K=12,3, 0% % =[N3

X3ik = & aka)ir(etfy)moas K123, 0% X =[N /3]

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

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

42.7.3.2 Bit collection

The bits Xpjk are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Yy,1, Yz, Yoizr-- - Yoy, -

Bit collection is the inverse function of the separation. The bits after collection aredenoted by - Z,j,, 75, Z;3,. .., Zyy, -
After bit collection, the bitsindicated as punctured are removed and the bits are then denoted by f,;, f;,, fi5,..., fiy,
wherei isthe TrCH number and V= N;j+4N;;. The relations between Yhik, Zbik, and fik are given below.

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

Zi,3(k—l)+l+(a1+ﬂnl)mod3 = Yk k=1,23 ....Y,

Z g n szl = YN 3k k=1,...,Nymod 3 Note: When (N; mod 3) = 0 this row is not needed.

Zi,3(k—l)+l+(a2+ﬂnl ymod3 = Y2i k k=1,23,....Y,
Zi,3(k—l)+l+(a3+ﬂnl ymod3 = Yai k k=1,23, .Y,
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After the bit collection, bits Z k with value &, where {0, 1}, are removed from the bit sequence. Bit f; ; correspondsto

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

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Z,=Yue k=123,

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

When puncturing is used, Y;=X; and bits 7 \ with value 6, where 6{0, 1}, are removed from the bit sequence. Bit fi,l
corresponds to the bit Z , with smallest index k after puncturing, bit ; 2 corresponds to the bit Z k with second smallest

index k 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 :

- All of the systematic bits that are from turbo encoded TrCHSs.

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

- All of thefirst parity bits that are from turbo encoded TrCHs.

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

- All of the second parity bits that are from turbo encoded 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 TrCHs with
repetition. The bit separation and bit collection areillustrated in figures 7 and 8.

Rate matching
: Xaik ylw)
Channel 1 |Bit separation Bit . |12 insertion of
coding |G Xzih Rate matchin yzih collection giql DTX
.l algorithm ° r"| indication
: _$X3‘ Rate matching ysih I
E adgorithm i

Figure 7: Puncturing of turbo encoded TrCHs in downlink
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Rate matching

Channel | |Bit separation Bit i 1% insertion of
coding  [Cik ! Xaik Viik_ | collection Qik DTX

: Rate matching : indication

| algorithm !

Figure 8: Rate matching for convolutionally encoded TrCHs
and for turbo encoded TrCHs with repetition in downlink
42741 Bit separation

The bitsinput to the rate matching are denoted by C;y, G, Cj3,...,Cg , Wherei isthe 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. Ei= NF' . The bits after separation are
denoted by Xy, Xgips Xpizse - -1 Xpix, - FOr turbo 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 al other casesb is defined to be 1. X isthe
number of bitsin each separated bit sequence. The relation between Cikx and Xpik is given below.

For turbo encoded TrCHs with puncturing:

X1’in =Ci,3(k—1)+l k:]., 2, 3, ...,Xi Xi = Ei /3
X2,i,k = Ci,3(k—1)+2 k= 1, 2, 3, . Xi Xi = Ei /3
X3,i,k S Ci,3(k—1)+3 k= 1, 2, 3, ey Xi Xi = Ei /3

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Xiik = Cix k=123 ..., % X = E,

42.7.4.2 Bit collection

The bits Xpjk are input to the rate matching algorithm described in subclause 4.2.7.5. The bits output from the rate
matching algorithm are denoted Yy, Yyizs Yoizs- -+ Yoiv -

Bit collection is the inverse function of the separation. The bits after collection aredenoted by - Z,;,, 25, Z;3,- .., Zyy, -
After bit collection, the bitsindicated as punctured are removed and the bits are then denoted by ;;, 9;5, Ji3,-- -1 Oig, -

wherei isthe TrCH number and G= N,|" + AN," . The relations between Yhik, Zvik, and Jik are given below.
For turbo encoded TrCHs with puncturing (Y;=X;):

Zi 3k-+1 = Yiik k=1,23 ....Y,

Z 312 = Y2,k k=123 ...
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4 3143 = Yaik k=123 ... Y

After the bit collection, bits Z x with value 6, where 6#{0, 1}, are removed from the bit sequence. Bit gj 1 corresponds

to the bit Z  with smallest index k after puncturing, bit g > corresponds to the bit 7 i with second smallest index k after
puncturing, and so on.

For convolutionally encoded TrCHs and turbo encoded TrCHs with repetition:

Z,=Yie k=1,23..Y

When repetition is used, gj k=7 x and Y;=G,.

When puncturing is used, Y;=X; and bits Z \ with value 6, where 6{0, 1}, are removed from the bit sequence. Bit g 1
corresponds to the bit z , with smallest index k after puncturing, bit g » corresponds to the bit Z  with second smallest

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

Denote the bits before rate matching by:

Xi1) Xi21 Xi3,- -+, Xix, » Wherei isthe TrCH number and the sequenceis defined in 4.2.7.3 for uplink or in 4.2.7.4 for
downlink. Parameters Xi, €yi, €yius, 8Nd Erinus are given in 4.2.7.1 for uplink or in 4.2.7.2 for downlink.

The rate matching ruleis as follows:
if puncturing isto be performed

e=e, -- initial error between current and desired puncturing ratio

m=1 -- index of current bit

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

set bit x; , to dwhere 62{0, 1}

e=e+ ey --updateerror

end if
m=m+1 -- next bit
end do
else
e= ey -- initial error between current and desired puncturing ratio
m=1 -- index of current bit

do while m <= X;

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

e=e+ ey -- update error

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

A repeated bit is placed directly after the original one.

4.2.8 TrCH multiplexing

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

The bitsinput to the TrCH multiplexing are denoted by f,;, f,, f5,..., f, , wherei isthe TrCH number and V; is the
number of bitsin the radio frame of TrCH i. The number of TrCHs is denoted by I. The bits output from TrCH
multiplexing aredenoted by S,S,,S;,. .., Sg, where Sis the number of bits, i.e. S= Z\/I . The TrCH multiplexing

i

is defined by the following relations:

s =f,k=12..,V
S = foovy K= VAHL Vit2, . VitV

S = fag vy K= (it Vo)+1, (Vi Vo)+2, o, (Vi Vo)+Vs

SK = fl (K=(Vy Vo +.. 4V, ) k= (V1+V2+ ...+V|_1)+ 1, (V1+V2+ ...+V|_1)+2, aeny (V1+V2+ ...+V|_1)+V|

4.2.9 Insertion of discontinuous transmission (DTX) indication bits

In the downlink, DTX isused to fill up the radio frame with bits. The insertion point of DTX 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, pseudo-flexible (Subclause 4.2.7.2.1A), or flexible positions are used during the connection.
DTX indication bits only indicate when the transmission should be turned off, they are not transmitted. Pseudo-flexible
rate matching is always used when DL_DCH_FET_Config is configured by higher layers. Otherwise pseudo-flexible
rate matching is not used.

4.2.9.1 1% insertion of DTX indication bits

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

The bits from rate matching are denoted by g1, 95, 3, -, Jig, - Where G; isthe number of bitsinone TTI of TrCH

i. Denote the number of bitsin 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 from the DTX insertion are denoted by h i, hi», his, ..., hipi Note that these bits are three valued. They
are defined by the following relations:

hk =0, k=123, ..,G

h, =0 k=G+1,G+2,G+3,.., D
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where DTX indication bits are denoted by J. Here Qix {0, 1} and 5¢{0, 1}.

In pseudo-flexible rate matching, the 1% insertion of DTX indication bitsis the same as the above for fixed position rate
matching, with a difference that the above procedure is applied to each TTI independently of others.

429.2 2" insertion of DTX indication bits

The DTX indication bitsinserted 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 bitsinput to the DTX insertion block aredenoted by S, S,,S;,. .., Sg ,where Sis the number of bitsfrom TrCH

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

data,*

In non-compressed frames, R= =15x (N s T N daIaZ) , Where Ny and Nyaao are defined in [2].

For compressed frames, N gars- isdefined as Ny, - = PX1I5X (N gr + Neaaz) - Niggar @d N, arethe
number of bitsin 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 transmitted slotsin use.

In frames compressed by higher layer scheduling, additional DTX 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

layer scheduling isdenoted by Ngiy,. and R= %
) . N cm N 'data,*
For frames compressed by spreading factor reduction datar — 5

cm

For frames compressed by higher layer scheduling the exact value of Ndata’* is dependent on the TGL whichis

signalled from higher layers. It can be calculated as Ny, » = N o - — N, -

data,*

NreL isthe number of bitsthat are located within the transmission gap and defined as:

TGLxN-

data,*
15 , if Nfirst + TGL <15
N = < 15— Nyq '

data,*
15 , in first frame if Ngst + TGL > 15
TGL-(15- N .
( f|rst) % N

data,*
\ 15 , in second frame if Nfrst + TGL > 15

Niir¢ and TGL are defined in subclause 4.4.

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

W, =s k=123, ..,S
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W, =0 k=S+1,5+2,S+3,...,PR

where DTX indication bits are denoted by 6. Here S, €{0,1, p}and 6¢{0,1}.

4.2.10 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The bits
input to the physical channel segmentation are denoted by X, X, X3,..., 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, ;,Up5,Up3,..., U,y , Where pis PACH number and U is

X
the number of bitsin one radio frame for each PhCH, i.e. U =—. The relation between Xk and Uy k is given below.
P

For al 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
theinput flow are taken to be mapped to the codes.

Bits on first PhCH after physical channel segmentation:
U k=X k=1,2,...,U
Bits on second PhCH after physical channel segmentation:

u2,k:Xk+U k:lvzy"'yu

Bits on the P" PhCH after physical channel segmentation:

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

The bitsinput to the physical segmentation aredenoted by S,S,,S;,...,Sg . Hence, Xk = Sand Y= S

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

The bitsinput to the physical segmentation are denoted by  W;, W,, W;,..., Wp;y - Hence, Xk = Wicand 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 Up1oUposUpgse Uy, where p is PhCH number and U is the number of bitsin one radio frame for one

PhCH. The output bit sequence from the block interleaver is derived as follows:

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

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

The rows of rectangular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.
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(3) Writethe input bit sequence  Uy;,Up,5,Up35,...,Upy  iNtothe R2 X C2 matrix row by row starting with bit

Yp1 incolumnO of row O:

yp,l yp,2 yp,3 tee yp,C2
yp,(CZ+l) yp,(CZ+2) yp,((32+3) tee yp,(2><CZ)
yp,((R2—1)><CZ+1) yp,((R2—1)><02+2) yp,((R2—1)><C2+3) tee yp,(R2><C2)

where y,, =U,, fork=12,...,Uandif R2x C2> U, the dummy bitsare padded suchthat y,,  =0or1

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

(4) Perform the inter-column permutation for the matrix based on the pattern <P2(j )> jefon,..co1) that is shown in

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

Y1 ylp,(R2+l) y p(>R241) Y p(C21xR24)
y p,2 y p,(R2+2) y p.(2xR2+2)  *** Yy p,((C2-1)xR2+2)
ylp,RZ y p,(2<R2) ylp,(3><R2) Y p,(C2<R2)

(5) The output of the block interleaver is the bit sequence read out column by column from the inter-column
permuted R2 x C2 matrix. The output is pruned by deleting dummy bits that were padded to the input of the
matrix before the inter-column permutation, i.e. bits y',, that correspondsto bits 'y, with k>U are removed

from the output. The bits after 2" interleaving are denoted by V_ .,V WVou s where Vpp 1 corresponds to

p1rVp 2
thebit 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 asillustrated 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,, and
Up k+1 O to the first interleaver and bits up k. » and U3 go to the second interleaver. Bits are collected two by two from
the interleavers: bits v, and v,k 1are obtained from the first interleaver and bits vp . » and v, 3 are obtained from the
second interleaver, where k mod 4=1.
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U, (QPSK) Vo (QPSK)
> Interleaver
(R2 x 30) »
Uy Yo (16QAM) Vo Vpies (16QAM)
Interleaver
™ (Rex30) | >
Upkiz Yokes (16QAM) Voki2  Ykes (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 V,1,V,2,.--,Vpy » Where pisthe PhCH 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 dots of the PhCH(S). If Nj¢ + TGL < 15, no bits are mapped to slots
Niirg t0 Niag- If Nfirg + TGL > 15, i.e. the transmission gap spans two consecutive radio frames, the mapping is as
follows:

- Inthefirgt radio frame, no bits are mapped to sots Ngrg, Nirg+1, Niirgt2, ..., 14.
- Inthe second radio frame, no bits are mapped to the dlots 0, 1, 2, ..., Niag.

TGL, N &, and N« are defined in subclause 4.4.

42121  Uplink

When UL_DPCH_10ms_Mode s configured, uplink physical channel mapping depends on whether a compressed-
mode transmission gap overlaps with the first radio frame in 20ms Cl. A distinction is made between the following
Cases:

42.12.1.1 UL _DPCH_10ms_Mode is not configured by higher layers, or, no compressed-
mode transmission gap overlaps with the first radio frame in the 20ms CI

In uplink, the PhCHs used during aradio 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 isin compressed mode. The transmission can then be turned off
during consecutive slots of the radio frame.

42.12.1.2 UL _DPCH_10ms_Mode is configured by higher layers, and, a compressed-mode
transmission gap overlaps with the first radio frame in 20ms CI

In this case, physical channel mapping is performed over 20ms Compression Intervals (20m CI). Note that asa
consequence of radio frame segmentation procedure in Subclause 4.2.6, there are no bit inputs to the second radio frame
in one 20ms Cl. Denote the bit inputs to the physical channel mappingina20msCl by vy, ;,v,5,Vp3, ., Vpy » Where
p isthe PhCH number and U is the number of bitsin one radio frame for one PhCH. Then, the 15 sots used to map the
bits v, 1, Vp 2, Vp3, s Vpy a€thefirst 15 dotsin the 20ms CI excluding slots in the compressed-mode transmission
gap. Inother words,

if Ngr¢ + TGL < 15, i.e., the transmission gap spans only one radio frame, and the mapping is as follows
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The 15 dots used for mapping are slots 0 to Ny,¢ — 1 in the first 10ms radio frame in the 20ms CI, lots Njog + 1
to dot 14 ininthe first 10ms radio frame in the 20ms CI, and slots 0 to TGL — 1 in the second radio frame of the
20ms Cl.

Elseif Nj,¢ + TGL > 15, i.e., the transmission gap spans two consecutive radio frames, the mapping is as follows:

If the transmission gap occurs at the beginning of the first radio frame of the 20ms ClI, then the 15 slots used for
mapping are sots N4 + 1 to slot 14 of the first radio frame of the 20ms Cl and slots 0 to N ¢ Of the second radio
frame of the 20ms Cl;

Else, if the transmission gap occurs at the end of the first radio frame of the 20ms Cl, then the 15 slots used for
mapping are slots 0 to Ny, — 1 of the first radio frame of the 20ms ClI and slots Njag + 1 t0 Njog + 15 - Njirg¢ Of the second
radio frame of the 20ms CI.

42122 Downlink

In downlink, the PhCHs do not need to be completely filled with bits that are transmitted over the air. Values Vp k 2 {0,
1} correspond to DTX indicators, which are mapped to the DPCCH/DPDCH fields but are not transmitted over the air.

In compressed mode when DL_DCH_FET_Config is configured by higher layers, the mapping of data bits onto the
dots of the PhCH isthe same as norma mode, with a difference that the data bits that are mapped to slotsin a
transmission gap 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 Njir¢ + TGL < 15, i.e. the transmission gap spans one radio frame,
if Njrg +7<14
no bits are mapped to s ots Ny, Nfirg + 1, Nfirg +2,..., Njirgt6
no bits are mapped to the first (Npaat+ Npas2)/2 bit positions of slot Ng g+ 7
else
no hits are mapped to slots Nsrg, Niirg + 1, Njirg + 2,..., 14
no bits are mapped to slots Ng;g - 1, Neirg - 2, Niirg - 3, ..., 8
no hits are mapped to the last (Npaa+ Npaw)/2 bit positions of dot 7
end if
If Nsirg + TGL > 15, i.e. the transmission gap spans two consecutive radio frames,

In the first radio frame, no bits are mapped to last (Npgat Npaa)/2 bit positionsin slot 7 aswell as to dots 8, 9,
10, ..., 14.

In the second radio frame, no bits are mapped to dots 0, 1, 2, ..., 6 aswell asto first (Npaa+ Npas2)/2 bit positionsin
dot 7.

Npaa1@nd Npaeo are defined in [2].

4.2.13 Restrictions on different types of CCTrCHs

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

4.2.13.1 Uplink Dedicated channel (DCH)

The maximum value of the number of TrCHs | ina CCTrCH, the maximum value of the number of transport blocks M;
on each transport channel, and the maximum value of the number of DPDCHs P are given from the UE capability class.
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4.2.13.2 Random Access Channel (RACH)

There can only be one TrCH in each RACH CCTrCH, i.e. 1=1, S = fixand S= V..

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

The transmission time interval is either 10 msor 20 ms.
Only one PRACH isused, i.e. P=1, Ujx =S, andU =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
multiple transport channels.

4.2.13.3 Void

4.2.13.4 Downlink Dedicated Channel (DCH)

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

4.2.13.5 Void

4.2.13.6 Broadcast channel (BCH)

There can only be one TrCH inaBCH CCTrCH, i.e. 1=1, §¢ = f1x, and S= V..
There can only be one transport block in each transmission timeinterval, i.e. My = 1.

All transport format attributes have predefined values which are provided in [11] apart from the rate matching
RM;.

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 or secondary CCPCH isused per CCTrCH, i.e. P=1.

4.2.13.7 Forward access and paging channels (FACH and PCH)

The maximum val ue of the number of TrCHs 1 ina CCTrCH and the maximum value of the number of transport
blocks M; on each transport channel are given from the UE capability class.

The transmission time interval for TrCHs of PCH typeis aways 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 inan HS-DSCH CCTrCH, i.e. | = 1,

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

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

The maximum val ue of the number of HS-PDSCHs P are given from the UE capability class.
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4.2.13.9 Enhanced Dedicated Channel (E-DCH)

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

If theUL_MIMO_Enabled is not set to TRUE, there can only be one transport block in each transmission time
interval, i.e. M; = 1. If the UL_MIMO_Enabled is set to TRUE, there can be one or two transport blocksin each
transmission time interval..

The transmission time interval for TrCHs of E-DCH typeis2 msor 10 ms. If the UL_MIMO_Enabled is set to
TRUE, the transmission time interval for TrCHs of E-DCH typeis aways set to 2 ms.

The maximum value of the number of E-DPDCHs P are given from the 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)

5)
6)

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

CFN mod F,5 = 0,

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

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

CFN mod F; = 0.
Only transport channels 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 al have the same SF,
except for the case of four E-DPDCHSs, where two E-DPDCHSs have spreading factor 2 and the other two E-
DPDCHs have spreading factor 4, and for the case of four S-E-DPDCHSs, 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-DPDCHsmay be different from that 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 OV SF code.

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

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

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

There are hence two types of CCTrCH:

1)

2)

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

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.
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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.

42.14.1.2 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 maximum of 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: Thereisonly one DPCCH in the uplink, hence one TPC bits flow on the uplink to control possibly the
different DPDCHs on the downlink, part of the same or several CCTrCHSs.

NOTE 2: Thereisonly one DPCCH in the downlink, even with multiple CCTrCHs. With multiple CCTrCHs, the
DPCCH istransmitted on one of the physical channels of that CCTrCH which has the smallest SF among
the multiple CCTrCHSs. 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:

- 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 thereis at least one other TrCH i', hereafter called guiding
TrCH, such that:

- theguiding TrCH hasthe same TTI duration asthe TrCH under consideration, i.e. F = F;
- 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 for a 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 TrCH. 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.
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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 al of the following restrictions are fulfilled:

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

If only one CCTrCH isreceived 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 TrCHsthat are
multiplexed on the dedicated type CCTrCH.

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

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

4. fixed positions of the transport channelsis used on the CCTrCH to be detectable;

convolutional coding is used on all explicitly detectable TrCHSs;

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 TrCHsis 3 or less;

© © N o O

for all explicitly detectable TrCHsi, the number of code blocksin one TTI (C;) shall not exceed 1;

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

11.thereisat 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 annex A.

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 atransport format set not containing more than one transport format with more than zero transport blocks and
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. For each 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 channelsis used on the CCTrCH to be detectable.

4.3.2  Transport format detection based on TFCI

If aTFCI isavailable, then TFCI based detection shall be applicable to al TrCHs within the CCTrCH. The TFCI
informs the receiver about the transport format combination of the CCTrCHSs. As soon asthe TFCI is detected, the
transport format combination, and hence the transport formats of the individual transport channels are known.

If higher layersindicate that S-CCPCHSs 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 TFCI 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]).
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4.3.3 Coding of Transport-Format-Combination Indicator (TFCI)

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

TFCI (32,10) sub-code of TFCI code
(10 bits) ————» second order L word
ay...a, Reed-Muller code b,...bg,

Figure 9: Channel coding of TFCI information bits

If the TFCI consist of less than 10 bits, it is padded with zerosto 10 bits, by setting the most significant bitsto zero. The
length of the TFCI code word is 32 hits.

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.

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

i Mio Mi1 Miz2 Miz Mia Mis Mis Miz Mizs Mio
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

When UL_DPCH_10ms_Modeis not configured by higher layers, the TFCI information bitsay, &, &, &, &, &, 8,
&, ag, & (wWhere gy isLSB and & is MSB) shall correspond to the TFC index (expressed in unsigned binary form)
defined by the RRC layer to reference the TFC of the CCTrCH in the associated DPCH radio frame.

When UL_DPCH_10ms_Mode is configured by higher layers, the TFCI information bitsay, &, &, &, &, &, 8, &, &
, & (Where a5 is LSB and & is MSB) shall correspond to unsigned binary expression of the sum of the TFC index and
the size of TFCS.
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The output code word bits b; are given by:

b :Z(aan . ymod2

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 bitsto sotsis explained in
subclause 4.3.5.

434 Void

4.3.5 Mapping of TFCI words

4.35.1 Mapping of TFCI word in normal mode in downlink, and in uplink when uplink
DPCCH slot format is not 5

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

O = Bicmod 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 bgy and bs; are not transmitted.

For downlink physical channelswhose SF <128, k=0, 1, 2, ..., 119. Note that this means that bits b, to b,; are

transmitted four times and bits by, to bg; are transmitted three times.

4.3.5.1A Mapping of TFCI word in normal mode in uplink when uplink DPCCH slot
format is 5

In each 20ms Cl, the first 10 slots of uplink DPCCH contain TFCI bits. The bits of the codeword are directly mapped to
the slots of the radio frame. Within adlot, 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, , fork=0,...,19.

43511 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 = Pokmod 32

a1 = Dokt mod 32

Oar2 = (Oax + dagrr) Mod 2,
Qaer3 = (1 + dy + dyern) Mod 2,

wherek=0, 1, 2,...,59for SF<128and k=0, 1, 2,..., 14 for SF>128.
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4.3.5.2 Mapping of TFCI word in compressed mode

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

43521 Uplink compressed mode

43521.1 Uplink DPCCH slot formats other than 5

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 al possible TGLs. Repetition of the TFCI
bitsis therefore used.

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

E= Nyi,¢ Ntec, 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 d,. The following relations define the mapping for
each compressed frame.

dk = bk
wherek=0, 1, 2, ..., min (31, D-1).
If D > 32, the remaining positions are filled by repetition (in reversed order):

Opy1 = b(E+ k) mod 32

wherek =0, ..., D-33.

435.2.1.2 Uplink DPCCH slot format 5

In each 20ms Cl, the first 10 UL DPCCH dlots that are not in a compressed mode transmission gap contain TFCI
information. The bits of the codeword are directly mapped to these slots. 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, , fork=0,...,19.

43522 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 bitsfor all possible TGLs. DTX istherefore used
if the number of bits available in the TFCI fields in one compressed frame exceeds the number of TFCI bits given from
the dot format. The block of bitsin the TFCI fieldswhere 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 bitsin 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 bitsin
the TFCI field in adot by Nte¢. The parameter E is used to determine the position of the first bit in the TFCI field on
which DTX is used.

E = Nsir¢ N1rcy, 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 or nB, wheren=0, 1, ..., 11
(seetable 11in[2]). Otherwise, F = 128. The TFCI coded bits by, are mapped to the bitsin the TFCI fields dy. The
following rel ations define the mapping for each compressed frame.

If E>O0,
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O = Bicmod 32
wherek=0, 1, 2, ..., min (E, F)-1.
If E<F,

Oespr = Bemoaz2

wherek=E, ..., F-1.

DTX isused on dy wherek=min (E, F), ..., min(E, F) +D - F -1.

4.3A  Mapping of DL FET ACK/NACK bits

ETSI TS 125 212 V12.2.0 (2016-08)

When dot format 5 is used for uplink DPCCH, TFCI fieldsin each 20ms TTI contain DL FET ACK/NACK indicators
in al transmitted slots that do not contain TFCI bits (see subclauses 4.3.5.1A and 4.3.5.2.1.2). Each DL FET
ACK/NACK indicator is encoded as specified in Table 9. When DL_DCH_FET_Config = 0, the bits that replace DL

FET ACK/NACK indicators are unspecified.

Table 9: ACK/NACK transmission on uplink DPCCH

DL FET bits in
ACK/NACK slot i
indicator
ACK 1
NACK 0

Let the slotsin a20ms Cl be numbered 0,1,...29. For each i =0,1,...29, if dot i isnot in a compressed-mode gap and
does not contain TFCI bits, then aDL FET NACK indicator is transmitted in slot i if at least one of the following

conditions holds:

a) At least one of the transport blocks transmitted on downlink DPDCH with a TTI that includes slot i has not been

successfully decoded by the UE.

b) i belongsintheset S={11, 13, 15, 17, 19, 21, 23, 25, 27, 29}, and aDL FET ACK indication has not been sent in

any prior dotj,0<j <i, inthis20ms TTI.

c) A downlink dot containing bits of a non-zero transport block of a maximum TTI TrCH overlaps with slot i.

A DL FET ACK indicator issent in al transmitted UL DPCCH dlots that do not fall in a compressed mode gap and do
not contain aDL FET NACK indicator or TFCI bit. If a20ms CI containsa DL FET ACK indication, it always contains

at least two dotscarryingaDL FET ACK indication.
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4.4 Compressed mode

In compressed frames, TGL dots from N4 t0 Nja¢ are not used for transmission of data. Asillustrated 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, asillustrated in figure 11, or requested on demand. The rate and type of
compressed frames is variable and depends on the environment and the measurement requirements.

e —‘ ( I I I —‘ ( |

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

inter-frequency measurements

Figure 11: Compressed mode transmission

4.4.1 Frame structure in the uplink

The frame structure for uplink compressed framesisillustrated in figure 12.

Slot # (Nfg — 1 transmission Slot# (N + 1
< (Ngirs — 1) > < gap > < (Nit + 1) >
Data & & o6 o o 0o Data
Pilot TFCI| FBI |TPC|® © © o o o Pilot TFCl| 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 from the 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. Transmission
isturned 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 bitsin the last slot of the transmission gap shall be STTD encoded
assuming DTX indicators as the two last bitsin 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
dlot in the transmission gap is transmitted. Transmission isturned off during the rest of the transmission gap
(figure 13(b)). In case the length of the pilot field is 2 bitsand STTD is used on the radio link, the pilot bitsin the
last dot of the transmission gap shall be STTD encoded assuming DTX indicators as the two last bits of the
Data2 field. Similarly, the TPC bitsin the first slot of the transmission gap shall be STTD encoded assuming
DTX indicators as the two last bitsin the Datal field.
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(b) Frame structure type B

Figure 13: Frame structure types in downlink compressed transmission

4.42A Frame structure in the downlink for F-DPCH

Thereis only one type of frame structure defined for downlink F-DPCH compressed frames: transmission is turned off
during the whole transmission gap i.€. in Sots Nyjrg t0 Njag.

4.4.2B Frame structure in the downlink for F-TPICH

Thereis 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 dots Ny¢ t0 Njog. TPl Will not be transmitted in either of the both slotsin 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
mechanisms 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 maximum idle length is defined to be 7 dots
per one 10 ms frame. The slot formats that are used in compressed frames arelisted in [2].

In downlink when DL_DCH_FET_Config is configured by higher layers, and in uplink when UL_DPCH_10ms_Mode
is configured by higher layers, the same slot format is used in compressed frames and hormal frames.

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.

4431 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 bitsin the remaining time dlots of the compressed frame. This method is not supported for SF=4.

On the downlink, UTRAN can aso 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 thereisa
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.

4433 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
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the downlink, the TFCI field is expanded on the expense of the datafields 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. Compressed mode by higher layer scheduling shall not be used
when DL_DCH_FET_Config is configured by higher layers.

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/DPCCH2/S-DPCCH/DPDCH in the uplink and 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).

Transmission gap Radio frame
—> < >
== <
#0 #Nii -1 #Njg+1 #14

(1) Single-frame method

Transmission gap
First radio frame < , >

Second radio frame

—
#0 #Nyirg-1 #N| g1 #14
(2) Double-frame method

Figure 14: Transmission gap position

Parameters of the transmission gap positions are calculated as follows.
TGL isthe number of consecutive idle slots during the compressed mode transmission gap:
TGL =3,4,5,7,10, 14
Nsirg SPecifies the starting dot of the consecutive idle slots,
Nrirg = 0,1,2,3,...,14.
N|a¢ Shows the number of the final idle slot and is calculated as follows;
If Nfirg + TGL < 15, then Njog = Nfirg + TGL =1 ( in the same frame ),
If Nfirg + TGL > 15, then Njag = (Nfirg + TGL — 1) mod 15 ( in the next frame ).

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

4.4.5 Transmission gap position for E-DCH

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

The parameter ng.¢ and N4 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 ng,4=Nir¢ €lSe n;¢=0. If the end
of atransmission gap is allocated in the current frame nj,g=N g €lSe Nig=14.

4451 E-DPDCH Transmission Gap Position during Initial Transmissions

If aninitial transmission overlaps with a compressed frame the starting slot of the consecutive E-DPDCH idle slots
withinthe E-DCH TTI is ng 4, and Ny isthe final idle slot within the 10 ms E-DCH TTI. The number of transmitted
dlots Ny is given by Ny =14+ng,g4-Njag.

If theinitial transmission occursin a non-compressed uplink frame, ny,=15.
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4452 E-DPDCH Transmission Gap Position during Retransmissions

If the current retransmission occurs in a compressed frame the maximum number of slots available for the
retransmission is given by Nya=14+ng,4-Njag. ElSe the maximum number of dots available for the retransmission Ny iS
15.

If theinitial transmission was compressed and in the retransmission more than n,,; slots are available for transmission
(Nmax>Nexr), the last Ngy=Nay-Nyq available dots of the E-DPDCH frame are E-DPDCH idle slots. The parameter ny
refers to the number of transmitted slots calculated as defined in 4.4.5.1 for the corresponding initial transmission.

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

I N < Nt
E-DPDCH idle dots are 90ts nsi;«, Niirgt1, .., Niag
Else
If aretransmission occursin a compressed frame and Ngrg < Ny
E-DPDCH idle dots are the I ots N, Nirgt1, .., Niag @Nd 15-Ngy, 15-Ngt1, .., 14
Else

E-DPDCH idle dots are the dots Ny, Nyat1, ..,14

4453 E-DPCCH Transmission Gap Position

If atransmission overlaps with an uplink compressed frame the starting slot of the compressed mode gap within the
E-DCH TTI is s, and N, isthe final E-DPCCH idle dot 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 timeinterval. The
transmission time interval is 2 mswhich is mapped to aradio sub-frame of 3 dots.

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);
- congstellation re-arrangement for 16QAM and 64QAM (see subclause 4.5.7);
- mapping to physical channels (see subclause 4.5.8).
The coding steps for HS-DSCH are shown in the figure below.
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Figure 16: Coding chain for HS-DSCH
In the following the number of transport blocks and the number of transport channelsis always onei.e. m=1, i=1. When

referencing non HS-DSCH formulae which are used in correspondence with HS-DSCH formul ae the convention is used
that transport block subscripts may be omitted (e.g. X; may be written X).

45.1 CRC attachment for HS-DSCH

4511 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 parameters.
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The CRC length shall aways be L, = 24 hits.

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.

From the sequence of bitsay, a,, as,..., an , Where A isthe size of the HS-DSCH transport block, a CRC of length L, =
24 bitsis calculated according to Clause 4.2.1.1 above. This gives a sequence of bits G, Cimey Cing,- -+ Cimpa  Where

C = Pim(zs-k) k=1,2,...,24

This sequence of bitsis then masked with the UE Identity Xue 1, Xuez2, --- Xue16 and then appended to the sequence of bits
a,, a, a3,..., aa to form the sequence of bits by, b, bs,..., bg, where B=A + 24, and

by = & k=12,...A
b= Cea k=A+1,...,A+8
b, = (Ck—A + Xue;k—A—S) mod 2 k=A+9, ..., A+24

4.5.1A Bit scrambling for HS-DSCH

The bits output from the HS-DSCH CRC attachment are scrambled in the bit scrambler. The bitsinput to the bit

scrambler aredenoted by b, ;,0, 5,0, 5,-.,0,,, 5 . Where B isthe number of bitsinput to the HS-DSCH bit
d,,.d d

scrambler The bits after bit scrambling are denoted d

iml?~im,27 ¥im3 " ¥im,B *

Bit scrambling is defined by the following relation:

diy = (bm’k + yk)mod2 k=12,...,B

and Y, resultsfrom the following operation:
y,=0 -15<)<1

y'}/:l y:l

16
y'y=(Z g, yl”j mod2 1<y < B,

x=1
where g=1{g,,0,...., 0, 1=10,0,0,0,0,0,0,0,0,01,01101} ,

Ye =Y, k=12...B.

45.2 Code block segmentation for HS-DSCH

Code block segmentation for the HS-DSCH transport channel shall be done with the general method described in
4.2.2.2 above with the following specific parameters.

There will be a maximum of one transport block, i=1. The bits di, ding, dira,-..-dimg iNPUt to the block are mapped to the
bits X1, Xi2, Xia,-.. 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 from the code block segmentation function are 0;4, Oir»,
Oir3; -+ Ojrk -

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

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

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

4.5.4 Hybrid ARQ for HS-DSCH

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

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

The first rate matching stage matches the number of input bits to the virtual IR buffer, information about whichis
provided by higher layers. Note that, if the number of input bits does not exceed the 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 availablein the HS-PDSCH set in the TTI.

§ First Rate Matching Virtual IR Buffer Second Rate Matching

§ Systbeitr:atlc Nsys N "

' » RM_S »>

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

! separation collection

Parity2 N
bits > RM P21 P2 >  RM P22 17y,
Figure 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.

454.2 HARQ First Rate Matching Stage

HARQ first stage rate matching for the HS-DSCH transport channel shall be done with the general method described in
4.2.7.2.2.3 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 bitsin a TTI before rate matchingisN™" 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 N is greater than or equal to N™™ (i.e. all coded bits of the corresponding TTI can be stored) the first rate matching
stage shall be transparent. This can, for example, be achieved by setting €inus = 0. Note that no repetition is performed.
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If Njr is smaller than N'™' the parity bit streams are punctured as in 4.2.7.2.2.3 above by setting the rate matching
parameter AN“Tr ' = Nk — N ™™ where the subscriptsi and | refer to transport channel and transport format in the

referenced sub-clause. Note the negative value is expected when the rate matching implements puncturing. Bits selected
for puncturing which appear as 6 in the algorithm in 4.2.7 above shall be discarded and not counted in the totals for the
streams through the virtual IR buffer.

4543 HARQ Second Rate Matching Stage

HARQ second stage rate matching for the HS-DSCH transport channel shall be done with the general method described
in 4.2.7.5 above with the following specific parameters. Bits selected for puncturing which appear as din 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 sand r. The parameter s
can take the value O or 1 to distinguish between transmissions that prioritise systematic bits (s = 1) and non systematic
bits (s= 0). The parameter r (range 0 to r-1) changes the initia error variable g,; in the case of puncturing. In case of
repetition both parameters r and s change the initial error variable e, The parameters X;, €yus and €ninys are calculated
as per table 10 below.

Denote the number of bits before second rate matching as Ny for the systematic bits, Ny, for the parity 1 bits, and Np,
for the parity 2 bits, respectively. Denote the number of physical channels used for the HS-DSCH by P. Nyq, iSthe
number of bits available to the HS-DSCH in one TTI and defined as Ngaa=P*x3XNgaa1, Where Nyaa1 iS defined in [2].
The rate matching parameters are determined as follows.

For Nyga < Ngg+ Ny +N

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

tys = mi n{NWS, N

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

p2°

transmitted systematic bitsin atransmissionis N } for atransmission that prioritises

data

For Nyya > Ngo+ N, + N, repetition is performed in the second rate matching stage. A similar repetition ratein
. . . . . P Ndata
all bit streamsis achieved by setting the number of transmitted systematic bitsto N, o =| Ngg-———-—1.
’ Ngs +2N

N.,..—N N..—N
The number of parity bitsin atransmissionis: N, ; = {%J ad N, ,,= {Q—‘ 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

. e Coms Eminus
Syg&m;tlc Ny Nys ‘Nsys - Nt,sys‘
Rpr\ﬁrg{_lz Np | 2-Np 2"N L N“pl‘
Rpr\ﬁrlivté_zz N N ‘NPZ _ N‘*pz‘

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

emi (r) = {(XI _\_r 'eplus / rmaxj_l) mOde
and

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

plus

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

.Where I € {O,l,- TN . —1} and I isthetotal number of redundancy versions allowed by varying I as
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defined in 4.6.2. Note that r,5 varies depending on the modulation mode, i.e. for 16QAM and 64QAM, . = 2 and for
QPSK I = 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).

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

N,,, =6 for 64QAM, N, =4 for 16QAM and N,,, =2 for QPSK

Ncol = Ndata/Nrow

where Nyai 1S used as defined in 4.5.4.3.

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

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

-N,-N

r col *

tsys

N
N, { N“VSJ and N, =N

col
If N.=0 and N, > 0, the systematic bits are written into rows 1...N..

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

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

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, row?2.

45.5 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, W,, Wa,...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 UppsUposUpgse Uy s where p is PhCH number and U is
U =R
the number of bitsin one radio sub-frame for each HS-PDSCH, i.e. P. The relation between wy and Upkisgiven

below.
For al modes, some bits of the input flow are mapped to each code until the number of bits on the codeis U.
Bitson first PhCH after physical channel segmentation:
U =w k=1,2,...,U
Bits on second PhCH after physical channel segmentation:

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

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

4.5.6 Interleaving for HS-DSCH

Theinterleaving for FDD is done as shown in figure 18 below, separately for each physical channel. The bitsinput to

the block interleaver are denoted by Up 1 UposUpgsenUpy s where p is PhCH number and U is the number of bitsin

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

- e e
U (QPSK) Vo (QPSK)
Upk Yy (16QAM) Vok Vo (16QAM)
Up Yuer (BAQAM) Vi Vorer (64QAM)
Interleaver
””””””””””””””””” ™ @30 | ™
up,k+2 LJp,k+3 (16QAM) Vp‘k+2 \§‘k+3 (16QAM)
up,k+2 L‘L,k+3 (64QAM) Vp‘k+2 \§‘k+3 (64QAM)
Interleaver
““““““““““““““ ™ @x30) [ ™
Up s Yies (64QAM) vp,k+4 %,k+5 (64QAM)

Figure 18: Interleaver structure for HS-DSCH

For 16QAM, there are two identical interleavers of the same fixed size R2XC2 = 32X30. The output bits from the
physical channel segmentation are divided two by two between the interleavers: bits up and Uy .1 go to the first
interleaver and bits up > and Uy 3 9o to the second interleaver. Bits are collected two by two from the interleavers: bits
Vpk and v, 1are obtained from the first interleaver and bits v .2 and v, . 3 are obtained from the second interleaver,
where k mod 4=1.

For 64QAM, there are three identical interleavers of the same fixed size R2XC2 = 32X30. The output bits from the
physical channel segmentation are divided two by two between the interleavers: bits up and Uy .1 go to the first
interleaver, bits U, .2 and U, x.3 go to the second interleaver and bits Uy 4 and up k.5 9o to the third interleaver. Bits are
collected two by two from the interleavers: bits vj,x and vy . 1are obtained from the first interleaver, bits vy .2 and Vg3
are obtained from the second interleaver and bits vp k.4 and Vx5 are obtained from the third interleaver, where k mod
6=1.

4.5.7 Constellation re-arrangement for 16 QAM and 64QAM
This function only appliesto 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 4 so that Vi, Vok1, Voke2s Vpies are used, where k mod 4 = 1. The output bit sequences map to
the output bits in groups of 4, i.€. Iy, M1, Npke2 Tpkes, Wherek mod 4 = 1.
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Table 11: Constellation re-arrangement for 16QAM

Cor\]/ztrililggon Output bit Operation
seqguence P
parameter b
Vp,kvp‘k+lvp‘k+2vp,k+3
0 None
vp,k+2vp‘k+3vp,kvp‘k+l . .
1 Swapping MSBs with LSBs
VokVp k+1mvp k+3 . .
2 s Inversion of the logical values of LSBs
3 Vos2VpiiaVpkVpkis 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 Vp i, Vpkr 1, Vpke2: Vpke3s Vpke4: Vpies are used, where k mod 6 = 1. The output
bit sequences map to the output bitsin groups of 6, i.€. Iy, Mok, Fpke2s Mpkear Mpjrar Fokes, Wherek mod 6 = 1.

Table 11A: Constellation re-arrangement for 64QAM

constellation .
version Output bit Operation
sequence
parameter b q
0 VokVokstVpre2VpkeaVpisaVpkss None
Vp‘k+4vp‘k+ﬁvp‘k+2m\’p‘kvp,k+l . . .
1 Swapping MSBs and LSBs. Inversion of Middle SBs
Vooks2VpkeaVpkeaVpkasVpk Vo kst . . . . .
2 Left circular shift of pair of SBs. Inversion of Middle SBs
Vo VokaV pks: iv ksaVp ks . .
3 PO TpkeR T o Inversion of Middle SBs

4.5.8 Physical channel mapping for HS-DSCH

The HS-PDSCH is defined in [2]. The bits input to the physical channel mapping are denoted by rp 1, rp2,...,pu, Where p
isthe physical channel number and U is the number of bits in one radio sub-frame for one HS-PDSCH. 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.

4.6 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 UE isnot configured in MIMO mode and not in MIMO mode with four transmit antennas, and
- theconditions 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): Xeoes 1y Xecs 2s - ++» Xoes 7

- Modulation scheme information (1 bit): Xms 1
- Transport-block size information (6 bits): Xtbs 1y Xths 2y «- -+ Xihs6
- Hybrid-ARQ process information (3 bits): Xnap, 1+ Xnap,2+ Xhap,3
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- Redundancy and constellation version (3 bits): X1, Xrv,2, Xrv3
- New dataindicator (1 bit): Xnd.1
- UE identity (16 bits): Xue 1 Xue2s -+ Xue 16
For an HS-SCCH order,
= Xeesly Xoos 2y «- - Xoos 7y Xms1 Shall be set to 11100000
- Xibs1s Xtbs2» --- Xtbs,a ShAll be set to "1111"
- Xiss, thse Shall be Set t0 Xeo,1, Xeodt2
= Xnap,1» Xnap,2s Xnap,3r Xev, 1o Xrv,2) Xrv,3 Sall be SBt 1O Xoqt 1, Xodt 2+ Xodt3: Xord, 1+ Xord,2s Xord3
- Xng1iSreserved

WhEre Xeot, 1, Xeodt2) Xodt, 1» Xodt,2» Xodt, 3 Xord,1» Xord,2» Xora,3 @€ 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

4.6.2.1 Redundancy and constellation version coding

The redundancy version (RV) parametersr, s and constellation version parameter b are coded jointly to produce the
value X,,. X,y is aternatively represented as the sequence Xy, 1, Xrv 2, Xrv.3 Where X, 1 isthe MSB. Thisis 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

Xw (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
Xw (value) S r
0 1 0
1 0 0
2 1 1
3 0 1
4 1 2
5 0 2
6 1 3
7 0 3
4.6.2.2 Modulation scheme mapping
The value of X is derived from the modulation and given by the following:
0 if QPXK
Xw1711  otherwise
4.6.2.3 Channelization code-set mapping

The channelization code-set bits Xces 1, Xees2s ---» Xocs7 @€ 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 iSthe MSB:
Xees 11 Xecs 2y Xoes3 = MiN(P-1,15-P)
If 64QAM isnot configured for the UE, or if 64QAM is configured and Xms1=0, then
for the last four bits (code offset indicator) of which X4 isthe MSB:
Xoos s Xecs 5, Xaos 6 Xeos7 = [0-1-LP/8 *15]
Otherwise (i.e. if 64QAM is configured for the UE and X;g1=1),
P and O shall fulfil |O-1-_P/8] *15| mod 2 = (HS-SCCH number) mod 2, and then
Xecs 4y Xoos,5, Xoos 61 Xocsdummy = |O—1-|_P/8J * 15|, where Xees qummy 1S @dummy bit that is not transmitted on HS-SCCH.
Furthermore,

[0 if 16QAM
Xes7=11 if  64QAM
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The definitions of P and O are givenin [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 Xmg1=1.

4.6.2.4 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that X1
correspondsto the MSB and  X,e16 tothe LSB, cf. [14].

4.6.2.5 HARQ process identifier mapping

Hybrid-ARQ process information (3 bits) Xnap,1, Xnap,2: Xnap,3 1S the unsigned binary representation of the HARQ process
identifier where Xpap1 is MSB.

4.6.2.6 Transport block size index mapping

Transport-block size information (6 bitS) Xus 1, Xis2: -+ Xse 1S UNSigned binary representation of the transport block
size index where X1 iS MSB.

4.6.3 Multiplexing of HS-SCCH information

The channelization-code-set information Xees 1, Xecs 2, -+ Xees 7 8Nd modul ation-scheme information X1 are multiplexed
together. This gives a sequence of bits X 1, X2, ..., Xy, Where

X1 = Xecs; i=1,2,...,7
X1 = Xmsjiz  1=8

The transport-block-size information Xps 1, Xis2, - - -» Xtose, HYDrid-ARQ-process information Xnap, 1, Xnap.2: Xhap.3:
redundancy-version information X, 1, X2, Xn,3 and new-data indicator X,q; are multiplexed together. Thisgives a
sequence of bitsSX, 1, X2, ..., X213 Where

X2 = Xibs;i i=1,2,...,.6
Xoi = Xnapj-s  1=7,8,9
X2i = Xv,i-9 i=10,11,12

Xoi = Xngj-rz  1=13

4.6.4 CRC attachment for HS-SCCH

From the sequence of bitsXy 1, X1.2, ..., X1.8 X2.1, X2.2, - X213 @ 16 bits CRC is calculated according to Clause 4.2.1.1. This
gives a sequence of hitscy, C,, ..., CigWhere

Cx = Pimar-x k=12,...,16

This sequence of bitsis then masked with the UE Identity Xue 1, Xuez2, --- Xue1s and then appended to the sequence of
bitS %21, X2.2, - .. X213 t0 form the sequence of bitsys, Vs, ..., Y29, Where

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

Yi = (Gi13 + 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 Xy 1,X1 2, ....X1g This
gives asequence of bitsz 4, z 5, ..., Zy 4,

Rate 1/3 convolutional coding, as described in Clause 4.2.3.1, is applied to the sequence of bitsy;, v, ..., Yoo This gives
asequence of bitsz 4, 25, ..., 111,

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

From the input sequence z, 1, 7 5, ..., Ziag the bitS z 1, 71 5, 71 4, Z1 8, 21,42, Z1 45, Z1.47, Z1. 4 @€ punctured to obtain the output
sequence ry,fi...r1.40-

From the input sequence 21, 5, ..., Z111 the bitS o1, 25, 253, Zo4, 225, Zo Zo7s Zo8) 22,12, 20,140 22,150 Zo,24r 2242y 22,48 225

2557, L2600 22,661 22,69 22,961 22,99, 22,101 22,1023 22,108 22,105, 22,106y 22,107, 22,108y 22,100, 22,110y Z2,111 &€ punctured to obtain the
output sequence l21,M22...F280.

4.6.7 UE specific masking for HS-SCCH

The rate matched bitsry 1,/ 5...r1 40 Shall be masked in an UE specific way using the UE identity Xue 1, Xue2, - -+ Xue 16, 1O
produce the bits s; 1,5, 2...S1 40.

Intermediate code word bits by, i=1,2...,48, are defined by encoding the UE identity bits using the rate %2 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 for the HS-SCCH part 1 sequence, that is, the intermediate code word bits by,
by, b4, bg, b4y, bss, baz, bag arepunctured to obtain the 40 bit UE specific scrambling sequence ¢, Cy, ....Cq. .

The mask output bits s; 1,S; »...S; 40 are calculated as follows:
Sk =(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 s, 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 PhCHSs so that the bits for each PhCH are transmitted over the air in ascending order with respect to k.

The sequence of bitsr, g, 22, ..., 280 IS Mapped to the second and third slot of the HS-SCCH sub frame. The bitsr,
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): Xees 1y Xecs 2s - ++» Xoes7

- Modulation scheme information (1 bit): Xms 1

- Specia Information type (6 bits): Xeype, 11 Xtype,2s -+ -1 Xiype,

- Special Information (7 bits): Xinfo,1s Xinfo,2s Xinfo,3s Xinfo,4s Xinfo,5s Xinfo,6s Xinfo,7
- UE identity (16 bits): Xue,1r Xue2s -+ 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

4.6A.2.1 The first transmission

When HS-SCCH_less mode=1 for 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: QPX
- Transport-block size information: Each of four possible sizes configured by higher layers
- Redundancy and constellation version: Xw=0(see4.6.2.1)
- 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.

46A.2.2.1 Special Information mapping
The Specia Information type Xiype 1, Xiype,2r -- - Xypes Sl be set to "111110" to indicate HS-SCCH less operation.
The Special Information bits Xino,1, Xinfo2 -- - Xinfo.7 @€ cOmMprised of:

- Transport-block size information (2 bits): Xinfo,1s Xinfo.2 = Xtbs 1y Xtbs 2

- Pointer to the previous transmission (3 bits):  Xirto.3, Xinfo,4r Xinfo5 = Xptr, 12 Xptr2» Xoir,3

- Second or third transmission (1 bit): Xinfo,6 = Xeec,1
- Reserved (1 bit): Xinfo,7 = Xres1
4.6A.2.2.1.1 Transport-block size information mapping

The Transport-block size information (2 bits) Xus1, Xins2 1S 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.

Xibs 1, Xtbs,2 Entry in 'Transport Block size
list" as signalled in the HS-
SCCHe-less Information of
HS_SCCH_LESS_PARAMS
[13]
"00" 1% entry
01" 2" entry
"10" 3% entry
"11" 4™ entry
4.6A.2.2.1.2 Pointer to the previous transmission mapping

Pointer to the previous transmission (3 bits) X1, Xpr.2, Xprr3 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 thisis the second or third transmission.
If Xeec. 1= "0", thisis a second transmission.

If Xeec 1= "1", thisis athird transmission.
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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 X1 shall be set to "0" (QPSK).

4.6A.2.2.4 Channelization code-set mapping

The channelization code-set bitS Xees 1, Xecs2: -+ Xoes7 '€ 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 Xees 1, Xees2s -+ Xees7 @Nd Modul ation-scheme information X1 are multiplexed
together. This gives a sequence of bitS X, 1, X12, ..., X1, Where

X1i = Xecsi i=1,2,...,7
Xy = Xmsicz  1=8

The SpeC|a| Information type X(ype,ly X(ype,2y ey X(ype,Ga and Sp90|a| Information Xinfo,la Xinfo,Za Xinfo,?u Xinfo,4a Xinfo,Sa Xinfo,Gy Xinfo,?
are multiplexed together. This gives a sequence of bitS X, 1, X2, ..., X213 Where

Xoi = Xtype,i i:l,2,...,6

X2,i = Xinfo,i-ﬁ i:7,8,...,13

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

The sequence of bitsy,, Va, ..., Ve, iscalculated 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 »...S1,40 @re 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 MIMO 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): Xocs 1 Xecs2s -+ Xecs7

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

- Precoding weight information (2 bits): Xowipb, 15 Xpwipb,2

- Transport-block size information (6 bits): Xibspb,1» Xtbspb,2s +- -» Xtbspb,6
- Hybrid-ARQ process information (4 bits): Xhap,15 Xhap,2s «-+ Xhap,4

- Redundancy and constellation version (2 bits): Xevpb, 11 Xrvpb,2

- UE identity (16 bits): Xue 1y Xug2s «++ Xue16

For an HS-SCCH order,
= Xeess Xoos 21 o1 Xoos 7y Xms 1 Xms2: Xms,3r Xpwipb, 1 Xpuipb,2 Shall be set to "111000000000"
- Xibspb, 1 Xtbspb,2: -+ » Xibspb,a Shall be set to "1111"
- Xibspb,51 Xtbspb,6 SNall b€ Set t0 Xeodt 1, Xeodt,2
= Xnap,1» Xnap,2s Xnap,3+ Xnap,4r Xrvpb,1» Xrupb,2 Shall D& S8t 10 Xoqt 1, Xodt,20 Xodt 3+ Xord, 1) Xord,2» Xord,3

WhEre Xeot,1, Xeodt2y Xodt, 1» Xodt,2» Xodt, 3 Xord,1» Xord,2» Xora,3 @€ defined in subclause 4.6C.

If two transport blocks are transmitted on the associated HS-PDSCHSs (not applicable 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): Xoos 1 Xecs2s -+ Xecs7

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

- Precoding weight information for the primary transport block (2 bits): Xowipb, 11 Xpwipb,2

- Transport-block size information for the primary transport block (6 bits): Xibspb,1s Xtbspb,2s «- -» Xtbspb,6
- Transport-block size information for the secondary transport block (6 bits): Xtbssb, 1y Xtossb, 21 « - +» Xtbesh 6
- Hybrid-ARQ process information (4 bits): Xnap, 1+ Xnap,21+++» Xnap 4

- Redundancy and constellation version for the primary transport block (2 bits): Xrvpb,1s Xrvpb,2

- Redundancy and constellation version for the secondary transport block (2 bits): Xrvsb, 1r Xrveb 2

- UE identity (16 bits): Xue 1) Xug 2y +-+ Xue16

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

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) parametersr, s and constellation version parameter b are coded
jointly to produce the values X, and Xy, respectively. The transmitted sequences Xnypn,1, Xrvpb2 8N Xryep, 1, Xrysh,2 e
the binary representations of Xy, and X, respectively, where Xqygp,1 and X, 1 are the MSBs.

For the primary transport block if only one transport block is transmitted on the associated HS-PDSCH(s), the
redundancy version (RV) parametersr, s and constellation version parameter b are coded jointly to produce the value
Xrvpb- The transmitted Sequence Xepn,1, Xrvpb,2 1S the binary representation of Xy, Where X, 1 i the MSB.
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Joint coding of parametersr, s and constellation version parameter b is done according to tables 13A and 13B according
to the modulation mode used. If Xy, = 0 or Xps = 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

Xrvpb OF Nsys / Ngata < 1/2 Nsys / Ngata 2 1/2
ersb
(value) s r b s r b
0 1 0 0 1 0 0
1 1 1 1 0 1 1
2 1 0 2 0 0 0
3 1 0 3 1 0 2

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

erpb or
ersb
(value)
0

Nays / Noaa <1/2 Nays / Noaa 2 1/2

r r

RlRrlkr|k| »
[N =)
N =l=1
N Wk |o

1
2
3

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

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

Table 14: Mapping of Xpms

xms,1, xms,2, Modulation for Modulation for Number of transport
xms,3 primary secondary blocks
transport block | transport block
111 160QAM 16QAM 2
110 16QAM QPSK 2
101 64QAM Indicated by Indicated by xccs,7
XCCS,7
100 16QAM n/a 1
011 QPSK QPSK 2
010 64QAM 640QAM 2
001 64QAM 16QAM 2
000 QPSK n/a 1

IN €8S Xms,1, Xms 2, Xms;3 €QUAIS 101" X5 7 1S Used as an extra bit in modulation scheme information.

4.6B.2.3 Channelization code-set mapping

The channelization code-set bits Xees 1, Xees2, -+ Xocs 7 '€ 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 Xq 1,
Xms.2» Xms3 1S €qual to '101", 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 X1 iSthe MSB:

Xees 1y Xees 21 Xecs: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, Xms 2, Xms:3 1S NOt equal to 101", then
for the last four bits (code offset indicator) of which X4 isthe MSB:
Xoos ar Xocss, Xecs6 Xeos7 = [O-1 P/8] *15]
Otherwise (i.e. if 64QAM is configured for the UE and Xpe 1, Xms 2, Xms3 1S €qual to '101),
P and O shall fulfil |O-1-LP/8] *15| mod 2 = (HS-SCCH number) mod 2, and then

Xecs 41 Xoos,5, Xees 61 Xecsdummy = |O-1- P/8 | *15|, where Xeesdummy 1S @dummy bit that is not transmitted on HS-
SCCH.

Furthermore,
Xees7 = O 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 givenin [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 Xms 1, Xms 2, Xms3 1S €qual
to'101'.

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

4.6B.2.4 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that X1
corresponds to the MSB and X 16 to the LSB, cf. [14].

4.6B.2.5 HARQ process identifier mapping

If two transport blocks are transmitted on the associated HS-PDSCHY(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 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) Xnap,1, Xnap,2: Xhap,3»
Xnap,4 Which are the unsigned binary representation of HAP,, Where Xqqp1 is MSB.

proc )

If only one transport block is transmitted on the associated HS-PDSCH(s), the above mapping isignored and the
hybrid-ARQ process information Xhap 1, Xhap,2; Xnap,3: Xnap,4 1S the unsigned binary representation of the HARQ process
identifier where Xpap1 is MSB.

4.6B.2.6 Transport block size index mapping

The transport-block size information Xpen 1, Xispb,2: -+ - Xtspos 1S the unsigned binary representation of the transport
block size index for the primary transport block, where X, 1 is the MSB.

If two transport blocks are transmitted on the associated HS-PDSCH(s), the transport-block size information Xipse, 1,
Xibssb,2 + -+ Xibshe 1S the unsigned binary representation of the transport block size index for the secondary transport
block, where X1 iSthe MSB.

4.6B.2.7 Precoding Weight Information mapping

The precoding weight information for the primary transport block Xpwipn 1, Xowiph,2 1S derived from the 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

Wo Xpwipb,1, Xpwipb,2
1+
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 Xees 1, Xees2, -+ - Xecs7» Modulation-scheme and number of transport blocks
information X1, Xms,2: Xms;3 @d precoding weight information Xowips, 1, Xpuiph,2 @€ Multiplexed together. This gives a
sequence of bitsXy 1, X1 2, ..., X112, Where

X1i = Xecsi i=1,2,...,7
X1i = Xmsi-7 i=8,9,10
X1 = Xowipbji-to  1=11,12

If one transport block is transmitted on the associated HS-PDSCH(s), the transport-block-size information Xieb 1, Xiospb,2:
<y Xtbspb,er Hybrid-ARQ-process i nformation Xpag,1,Xhap,2: -+ -» Xnap,4 @nd redundancy-version information Xeypp, 1, Xvpb2 &€
multiplexed together. This gives a sequence of bitSX; 1, X2, ..., X212 Where

X2 = Xbsi i=1,2,....6
Xoi = Xnapjs  1=7.,8,...,10
X2 = Xryio 111,12

If two transport blocks are transmitted on the associated HS-PDSCHSs, the transport-block-size information for the
primary transport BIOCK Xipeob,1, Xibspb, 21 -+ Xibspb,e» transport-block-size information for the secondary transport block
Xipssh,1) Xibssh,2» - -+ Xtbssh,, HYDIid-ARQ-process information Xnap, 1, Xnap.2; - - -» Xhap.4, r€dundancy-version information for the
primary transport block Xyb.1, Xvpb 2, 8Nd redundancy-version information for the secondary transport block Xysy 1, Xrvsb,2
are multiplexed together. This gives a sequence of bits Xy, X2, ..., X220 Where

X2, = Xibspb,i i=1,2,...,6
X2, = Xibssh,i-6 i=78,...,12
X2 = Xnap,i-12 i=13,14,...,16
X2, = Xrvpbi-16 i=17,18

Xp = Xnbjas 119,20

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

If one transport block is transmitted on the associated HS-PDSCH(s), from the sequence of bitSxy 1, X1.2, - .. X112, X2,1,
X22, .-+, X212 816-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bitsc,, c;, ..., Ciswhere

Cx = Pimar— k=1,2,...,16
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This sequence of bitsis then masked with the UE Identity Xue1, Xuez2, --- Xue1s and then appended to the sequence of
bitS %21, X2.2, - .. X212 tO fOrm the sequence of bitsys, Vs, ..., Y2s, Where

Vi = X i=1,2,...,12

Yi = (Ci12 + Xuesi-12) Mod 2 i=13,14,...,28

If two transport blocks are transmitted on the associated HS-PDSCHS, from the sequence of bitsXy 1, X1.2, ..., X112 X2.1,
X2, .-+, X200 8 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bitscy, Cy, ..., Ciswhere

Cy = Pimar—k k=1,2,...,16

This sequence of bitsis then masked with the UE Identity Xue1, Xuez2, --- Xue1s and then appended to the sequence of
bits Xo1, Xo,2, - Xo,20 t0 form the sequence of bitsys, Vs, ..., Yz, Where

Vi = Xoj i=1,2,...,20

Yi = (Ci-20 + Xueri-20) 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 X3 1,X12, ..., X112 This
gives asequence of bitsz 4, z 5, ..., Zi 60,

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 bitsyy, V,, ..., Yas This gives a sequence of bitsz, 4, 25, ..., Z108

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 bitsyy, Yy, ..., Yz This gives asequence of bitsz, 4, 25, ..., 13>

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

From the input sequence 1, 215, ..., Z1, 60 the bitS 211, 715, Z14, Z16, Z18, 2112, Z1.15: Zu18, 2121, Za.28y Za.37, 20,40, 21,43, 21,461
Zy 49, Zu 53, 255 2157, 2150, 21,60 &€ punctured to obtain the output sequencery 1,1 2. ..M 40.

If one transport block is transmitted on the associated HS-PDSCH(s), from the input sequence z1, Z5, ..., Z 108 the bits
21, 222, 223, L4y L5y 26y 227y 228y 22,125 22,14 22,15, 2224y 22,42, 22,48, 22,63, 22,661 22,93y 22,961 22,98 22,99y 22,101 £2,102) £2,103s 22,104
2105, 22106, Z2,107, 22,108 @'€ punctured to obtain the output sequence rpy,rz2...F280.

If two transport blocks are transmitted on the associated HS-PDSCHS, from the input sequence z, 4, 25, ..., Z13, the bits
D D2 D3y Doy L5y D6 L2715 D28y 22100 2211y 22,130 22,145 22,16y 22,191 22,225 22,255 22,28y 22,31, 22,341 22,37y 22,405 22,43y L2461 22,49, 22,55,

261, 22,72, L2,78) 22,84 22,87 22,90 22,93) 22.96) 2299 22,102 1 22,1050 22,108y 22,111 22,114 22,1075 22,119, 22,120, 22,122, 22,123, 22,125, 22,126
25127y 22,128y 22,129y 22,130y 22,131, Zp,132 A€ pUnCtUraj to obtain the OUtpUt sequencery,roo...ra 8.

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

The output bits s; 1,5, 2...S1 40 &re 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) Xeodt, 15 Xeodt,2

- Order type (3 bits): Xodt, 15 Xodt,2s Xodt,3

- Order (3 bits): Xord,1» Xord,2y Xord,3

- UE identity (16 bits): Xue 1 Xue2s -+ Xue 16

The coding for HS-SCCH ordersis 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 isin 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 wherethe UE is
configured in MIMO 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

4.6C.2.1 Order type mapping

If the extended Order type Xeodt 1, Xeodt2 = 01" and the Order type Xodt 1, Xodt 2, Xodt,3 = 000", then the mapping for Xrq 1,
Xord.2, Xord,3 1S @ccording to subclause 4.6C.2.2.1.

If the extended Order type Xeodt 1, Xeost2 = 01" and the Order type Xogt 1, Xodt 2, Xodt,3 = 011", then the mapping for Xorq 1,
Xord.2» Xord,3 1S @ccording to subclause 4.6C.2.2.3.

If the extended Order type Xeodt 1, Xeost2 = 11" and the Order type Xogt 1, Xodt 2, Xodt,3 = 010", then the mapping for Xorq 1,
Xord.2» Xord,3 1S @ccording to subclause 4.6C.2.2.4.

If the extended Order type Xeodt,1, Xeodt,2 = "11" and the Order type Xodt,1, Xodt,2, Xodt,3 = "011", then the mapping for
Xord,1:Xord 2, Xord,3 1S @ccording to subclause 4.6C.2.2.5.

Otherwise the mapping fOr Xeogt 1 » Xeodt.2s Xot, 1, Xodt2: Xodt,3» Xord.1» Xord,2: Xorg,3 1S &ccording to subclause 4.6C.2.2.2.

4.6C.2.2 Order mapping
46C.2.2.1 Orders for activation and deactivation of DTX, DRX and HS-SCCH-less operation
and for HS-DSCH serving cell change

If the order is transmitted from the serving HS-DSCH cell or a secondary serving HS-DSCH cell, for this Order type,
Xord,la Xord,Zv Xord,S is comprised of:

- DRX activation (1 bit): Xord,1 = Xdrx,1
- DTX activation (1 bit): Xord,2 = Xaitx,1
- HS-SCCH-less operation activation (1 bit):  Xord3 = Xns-sochless 1
If Xarx2= "0", then the HS-SCCH order isa DRX De-activation order.
If Xgrx 2= ""1", then the HS-SCCH order isa DRX Activation order.
If Xk 2= "0", then the HS-SCCH order isaDTX De-activation order.
If Xgx 1= 1", then the HS-SCCH order isaDTX Activation order.

If Xnsseehriess1= 0", then the HS-SCCH order is a HS-SCCH-less operation De-activation order.
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If Xnsseehriess1= "1, then the HS-SCCH order is a HS-SCCH-less operation Activation order.

If the order is transmitted from a non-serving cell using HS-SCCH type 1 specified in subclause 4.6.1 and Xorg,1, Xord,2,
Xorg.3 = "000", then it isan HS-DSCH serving cell change order .

Xdrx.1, Xa1 = 10" isareserved 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 ordersislisted in Table 14B for the case where
Secondary_Cell_Enabled isless than 4. For the case where Secondary_Cell_Enabled is greater than 3 the meaning of
the ordersislisted in Table 14B.1.

When Secondary_Cell_Enabledis 1,
- theorder type Xodt 1, Xodt 2, Xoat3 = ‘010" is unused;
- regardless of the signaled value of X,q1 the UE shall assume Xyq1 = '0";
- Xord2 Xorg3 = "10" isan unused combination.
When the UE is configured in Multiflow mode the following exceptions to the definitionsin table 14B apply:

- For the orders received from the 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.

- For the orders received from the 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.

- For the orders received from the 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.

- Theorder 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 1y Xeodt,2 Xodt, 1, Xodt 2, Xodt3 | 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
001 0 1 0 D A D D
1 0 0 A A D D
1 0 1 A A D A
1 1 0 D D A D
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1 1 1 A D A D
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 Xeodt,2 | Xodt,1, Xodt,2) Xodt,3 | Xord,1 | Xord,2 | Xord,3 = Sec 2" Sec El Sec 4" Sec 5" Sec 6" Sec 7" Sec Sec
" " Serving | Serving | Serving | Serving | Serving | Serving | Serving | Uplink
HS- HS- HS- HS- HS- HS- HS- Freq
DSCH DSCH DSCH DSCH DSCH DSCH DSCH
cell cell cell cell cell cell cell
00 000 0 0 0 A D A D A D A

00 001 0 0 0

o
o
=
o >» >» Ol » O » >» >» >» O >» O >» >» O
o » >» >» O O O » >» O >» O O » » >»
o >» > » >» >» >» O O O O O O >» > >
o P X P P X > ¥ > > » >» >» 0O O O
O 2 X B P X B P X PP P PP P P
» Ol O O U O O O Ol U O O O O O O
b IS B I I D I I I D 1 P e - D B B
o » O O » O O » O » O O O O >» O >»

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

11 001 0 0 0 A A D A D D D D
0 0 1 A A D A D D D A
0 1 1 A D A A D D D D
0 1 0 D D A A D D D D
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 ordersislisted 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 from the 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 UE when UL_CLTD_Enabled is TRUE

Extended Order Tvpe Order Mappin Activation States
Order Type yp ppINg A= Activate; D = De-activate
1 2 3
Tx on Antenna 1 Single Tx Single Tx
Xeodt, 1) Xeodt,2 Xodt,1, Xodt,2, Xodt,3 Xord,1 Xord,2 Xord,3 . on on
an%'g‘;rffg?;iznwnh Antennal | Antenna 2
(Note 1) 9 with no 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].

ETSI




3GPP TS 25.212 version 12.2.0 Release 12 95 ETSI TS 125 212 V12.2.0 (2016-08)

4.6C.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 ordersislisted in Table 14B.3.

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 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)

Note1l: The activation and de-activation status corresponds to individual HS-DSCH cell.

Note2: Activation and de-activation indication applies for all the demodulation common pilots configured in the
cell.

4.6C.2.2.5 Orders for switching the E-DCH TTI

If the order istransmitted from the serving HS-DSCH cell or a secondary serving HS-DSCH cell, for this Order type,
the meaning of the ordersislisted in Table 14B.3A.

Table 14B.3A: Orders for switching the E-DCH TTI

Extended .

Order Type Order Type Order Mapping Interpretation

Xeodt,1, Xeodt,2 Xodt,1, Xodt,2, Xodt,3 Xord,1 Xord,2 Xord,3
0 0 0 TTI switch order from 2ms to 10ms
0 0 1 TTI switch order from 10ms to 2ms
0 1 0 Unused (Reserved)
0 1 1 Unused (Reserved)

11 011 1 0 0 Unused (Reserved)

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

4.6C.2.3 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that Xe 1
correspondsto the MSB and X165 tothe LSB, cf. [14].
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4.6C.3 HS-SCCH Order information field mapping in the CELL_FACH and
CELL_PCH states

4.6C.3.1 Order type mapping

If the extended Order type Xeodt 1, Xeodt2 = 01" and the Order type Xodt 1, Xodt 2, Xodt,3 = 000", then the mapping for Xrq 1,
Xord.2, Xord,3 1S @ccording to subclause 4.6C.3.2.1.

4.6C.3.2 Order mapping

4.6C.3.2.1 Orders for Network Triggered HS-DPCCH Transmission
For this Order type, the Order mapping Xord,1, Xord.2, Xord,3 8Nd the associated meaning is as follows:

If Xord.1, Xord,2» Xora3 = 001", then the HS-SCCH order is an order for triggering the random access 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 MIMO mode with four transmit antennas. If one transport block
istransmitted 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): Xoes 1 Xecs2s -+ Xecs7

- Modulation scheme and number of transport blocks information (5 bits):  Xmg1, Xms 2, Xms3, Xms.4s Xms5

- Precoding weight information (4 bits): Xpwipb, 1y Xpwipb,2, Xpwipb,3: Xowipb,4
- Transport-block size information (6 bits): Xibspb, 11 Xtbspb, 2 ++ -1 Xibspb,6

- Hybrid-ARQ process information (4 bits): Xnap,1s Xnap,2+ -+ Xnap,4

- Redundancy and constellation version (2 bits): Xrvpb, 1r Xrvpb,2

- UE identity (16 bits): Xue, 1 Xue2s -+ Xue 16

For an HS-SCCH order,
- Xees1 Xeos2r -+ Xacs 7y Xms 1 Xms2y Xms 3 Xms4, Xms 5 Xowipb,1r Xowipb.2, Xowipb,3» Xpwipb,4 Shall be set to "1110000000000000"
- Xtbspb,1» Xibspb,2» ++ - Xtbspb, Sl be set to "1111"
- Xipspb 5 Xiospb,s Shall e Set 10 Xeout, 1, Xeout,2
= Xnap,1» Xnap,2s Xnap,3+ Xnap,4r Xrvpb, 1 Xrupb,2 Shall D& S8 10 Xoqt 1, Xodt, 20 Xodt 3+ Xord,1» Xord,2» Xord,3

WHEre Xeoqt, 1, Xeodt2) Xodtt, 1» Xodt,2» Xodt, 3 Xord,1» Xord,2» Xora,3 @€ defined in subclause 4.6C.

If more than one transport block is transmitted on the associated HS-PDSCHSs, the following information is transmitted
by means of the HS-SCCH type 4 physical channel:

- Channelization-code-set information (7 bits): Xoos 1 Xecs 2y -+ Xocs7

- Modulation scheme and number of transport blocks information (5 bits): Xms, 1 Xms 2y Xms3, Xms 4» Xms 5
- Precoding weight information (4 bits): Xowipb, 15 Xpwipb,2, Xpwipb,31 Xpwipb,4

- Transport-block size information for the primary or/and fourth transport block (6 bits): Xibsplo,1»

Xibspb, 21 -+ +» Xtospb,6

ETSI



3GPP TS 25.212 version 12.2.0 Release 12 97 ETSI TS 125 212 V12.2.0 (2016-08)

- Transport-block size information for the second or/and third transport block (6 bits): Xtbssb, 1y Xtbssh, 25 -« »
Xibssh,6

- Hybrid-ARQ process information (4 bits): Xnap,1» Xnap.2: -+ +» Xnap,a

- Redundancy and constellation version for the primary or/and fourth transport block (2 bits): Xrvpb, 11 Xrvpb,2

- Redundancy and constellation version for the second or/and third transport block (2 bits):  Xeven,1, Xrveb 2
- UE identity (16 bits): Xue,1s 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) parametersr, s
and constellation version parameter b are coded jointly to produce the values X, for the primary and the fourth
transport blocks and X« for the second and the third transport blocks respectively. The transmitted sequences Xrypp 1,
Xrvpb,2 8N Xrysh, 1, Xrvsh,2 are the binary representations of X,yg, and Xe, respectively, where X,gn,1 and Xqs,1 are the
MSBs.

If three transport blocks are transmitted on the associated HS-PDSCH(s), the redundancy version (RV) parametersr, s
and constellation version parameter b are coded jointly to produce the values X, for the primary transport block and
Xws for the second and the third transport blocks respectively. The transmitted SEQUENCES Xrupb,1, Xrvpb,2 8N Xrye, 1, Xrvep,2
arethe binary representations of Xy, and X s, respectively, where X,ypp,1 and Xe,1 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) parametersr, s and constellation version parameter b are coded
jointly to produce the values X, and Xy, respectively. The transmitted SeqUENCES Xrypb,1, Xrvpb2 8N Xrysp, 1, Xrysh,2 '€
the binary representations of X, and X, respectively, where X1 and X1 are the MSBs.

For the primary transport block if only one transport block is transmitted on the associated HS-PDSCH(s), the
redundancy version (RV) parametersr, s and constellation version parameter b are coded jointly to produce the value
Xrvpb- The transmitted Sequence Xeypy, 1, Xrvpb, 2 1S the binary representation of Xy, Where X1 isthe MSB.

Joint coding of parametersr, s and constellation version parameter b is done according to tables 14B.4 and 14B.5
according to the modulation mode used. If X5, = 0 or X,s = 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 Nsys / Ndata < 1/2 Nsys / Ngata 2 1/2
ersb
(value) s r b s r b
0 1 0 0 1 0 0
1 1 1 1 0 1 1
2 1 0 2 0 0 0
3 1 0 3 1 0 2

Table 14B.5: RV coding for QPSK for HS-SCCH type 4

Xrvpb OF Nsys / Ndata <1/2 Nsys / Ndata 2 1/2
ersb
(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
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The number of transport blocks transmitted on the associated HS-PDSCH(s) and the modulation scheme information
arejointly coded as shown in Table 14B.6:
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Modulation scheme and number of transport blocks mapping

Table 14B.6: Mapping of Xpms

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 64Q0AM 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
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 16QAM 16QAM QPSK 4
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
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11110 Unused (Reserved)

11111 Unused (Reserved)

4.6D.2.3 Channelization code-set mapping
The channelization code-set bits Xces 1, Xees2, -+, Xees7 @€ coded according to the following:

Given P (multi-)codes starting at code O calculate the information-field using the unsigned binary representation of
integers cal culated by the expressions,

for the first three bits (code group indicator) of which X iSthe MSB:
Xees 11 Xecs2s Xoes3 = Min(P-1,15-P)
for the last four bits (code offset indicator) of which X4 isthe MSB:
Xocsdr Xocss, Xeos 6 Xeos7 = [O-11 P/8] * 15|
The definitions of Pand O are givenin [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 al transport blocks.
4.6D.2.4 UE identity mapping
The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that X1
corresponds to the MSB and X 16 to the LSB, cf. [14].
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 o/ 2) mOd(N ) 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-processesisindicated by the

hybrid-ARQ process information (4 bitS) Xnap,1, Xnap,2: Xnap,3: Xnap,4 Which are the unsigned binary representation of HAP,,
where Xnap,1 is MSB.

proc

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 ) shall be

proc
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-processesisindicated by the hybrid-ARQ process information (4 bits) Xnap 1, Xhap,2:
Xnap,3, Xnap,4 Which are the unsigned binary representation of HAP,, where Xqap1 is MSB.

If two transport blocks are transmitted on the associated HS-PDSCHY(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 proc) 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) Xnap 1, Xhap2: Xnap3: Xnap,a
which are the unsigned binary representation of HAPy, Where X1 is MSB.

If only one transport block is transmitted on the associated HS-PDSCH(s), the above mapping isignored and the
hybrid-ARQ process information Xhap, 1, Xnap,2: Xnap3: Xnap.4 1S the unsigned binary representation of the HARQ process
identifier where Xpap1 is MSB.
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4.6D.2.6 Transport block size index mapping

The transport-block size information Xien 1, Xispb,2: -+ - Xwspos 1S the unsigned binary representation of the transport
block size index for the primary transport block, where X, 1 is the MSB.

If two transport blocks are transmitted on the associated HS-PDSCH(s), the transport-block size information Xes, 1,
Xibssb,2 + -+ Xibshe 1S the unsigned binary representation of the transport block size index for the second transport block,
where Xpse,1 isthe MSB. If the number of transport blocks indicated is equal to 2, if X, = 0 and if the transport-
block size information Xipsps, 1, Xibspb.2s -+ -» Xibspb,e 15 SEL 10 "111111", then the primary transport block is not transmitted. |
the number of transport blocks indicated is equal to 2, if X, = 0 and if the transport-block size information Xpes 1,
Xthssb 2 + -+ Xibsshe 1S St 10 "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 Xipsy, 1,
Xibspb,2» -+ Xtbspbs 1S the unsigned binary representation of the transport block size index for the primary transport block,
where Xgspp,1 1S the MSB and the transport-block size information Xipss, 1, Xiossb,2, -+ -» Xtsshs 1S the unsigned binary
representation of the transport block size index for the second and the third transport blocks, where X, 1 1S the MSB.
If the number of transport blocks indicated is equal to 3, if X, = 0 and if the transport-block size information Xien 1,
Xibspb,2s -++ Xtbspbs 1S St 10 "111111", then the primary transport block is not transmitted. If the number of transport
blocksindicated is equal to 3, if Xv& = 0 and if the transport-block size information Xipse,1, Xtbssh2s - -+ Xtossn,s 1S Set tO
"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 Xisps, 1,
Xibspb,2» -+ Xtbspbs 1S the unsigned binary representation of the transport block size index for the primary and the fourth
transport blocks, where Xpgn,1 1S the MSB and the transport-block size information Xipss, 1, Xivssh,2: -+ - Xtossvs 1S the
unsigned binary representation of the transport block size index for the second and the third transport blocks, where
Xibssh,1 1S the MSB. If the number of transport blocks indicated is equal to 4 if X5, = 0 and if the transport-block size
information Xuspb,1, Xibspb,2 -+ -» Xispb,e 1S SeL 10 "111111", then the primary and fourth transport blocks are not
transmitted. If the number of transport blocks indicated is equal to 4 if X4 = 0 and if the transport-block size
information Xpes 1, Xtbssh 2, - Xibshe 15 Set 10 "111111", then the second and the third transport blocks are not
transmitted.

4.6D.2.7 Precoding Weight Information mapping

The precoding weight information Xouipn,1, Xpuip,2, Xpwiph,3: Xpwipb,4 1S Mapped according to Table 14B.7. The quantity
WS denotes the matrix defined by the columns given by the set {s} from the expression W, = I —2u,ul /uflu,
wherel isthe 4x4 identity matrix and the vector u, isgiven by Table 14B.7.
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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:[l -1 -1 —1Ir Wé]} Wél4}/\/§ Wo /\/5 W(§1234}/2
{123}

0001 |u=f -j 1T wi | wee )z | WM /43 Wiz [
{123}

0010 u, =1 1 -1 1] WZ{J} W2{12}/\/§ W; /\/§ W2{3214}/2
{123}

0011 | u;=f1 j 1 —jf Wit | wit2 /2 Wi /3 W24 /o

o0 | U=l C1-pANZ -j a-pief W | w2 Wi /3 Wi fo

o1 | u-fh @ pNE § campiel | W | e jva | W g
0110 U=l @rpNZ -i /2] Wi | w3 /2 Wit /43 W8 /o

ot | u=h ez § il | W | wes v | YR e

1000 | ug=f1 -1 1 1 Wit | w2 / 2 w24 / J3 Wiz /2
1001 | ug=1 -j -1 —jT Wi | wie / 2 Wél‘w/ J3 W24 /2
1010 | up=[1 1 1 -1 W | wa vz | W | g g
1011 | uy,=f j -1 jf W | w2 WG /3 W4 /o
100 | 4=t -1 -1 W | wg )z | VTS| wges o
1101 | up=f -1 1 -1f Wl | wd gz | WEP VR | s )
1110 | u,=0 1 -1 -1 Wl | w2 Wi /3 W4 [2
1111 | ugs=ft 1 1 1 W | wgz )z | WPV | e o

4.6D.3 Multiplexing of HS-SCCH type 4 information

The channelization-code-set information Xees 1, Xecs2: - - Xees,7, Modulation-scheme and number of transport blocks
information Xmg 1, Xms 2, Xms3, Xmsa, Xmss @Nd precoding weight information Xpwips, 1. Xowiph,2, Xowiph,3» Xpwipb,4 '€ multiplexed
together. This gives a sequence of bits Xy 1, Xy.2, ..., X116, Where

X1i = Xecsi i=1,2,...,7
X1i = Xmsi-7 i=8,9,10,11,12
Xy = Xpwipb,i-lZ |:l3,14,15,16

ETSI



3GPP TS 25.212 version 12.2.0 Release 12 102 ETSI TS 125 212 V12.2.0 (2016-08)

If one transport block is transmitted on the associated HS-PDSCH(s), the transport-block-size information Xien 1, Xibspb,2:
+ sy Xtbspb,e, HybIid-ARQ-process information Xpap,1,Xhap,2: -+ - Xnap,4 @nd redundancy-version information Xypp, 1, Xvpn2 &€
multiplexed together. This gives a sequence of bitSX; 1, X2, ..., X212 Where

X2 = Xbsi i=1,2,....6
Xoi = Xnapjs  1=7.,8,...,10
Xoi = Xryio 111,12

If two transport blocks are transmitted on the associated HS-PDSCHS, the transport-block-size information for the
primary transport bBlOCK Xipsp,1, Xibsph,2» - -+ Xtbspb,6» traNsport-block-size information for the second transport block Xipss 1,
Xipssh,2y -+ Xibssh,6, Hybrid-ARQ-process information Xpag 1,Xnap,2: -- - Xnap,4, Ffedundancy-version information for the
primary transport bBlock Xyb 1, Xvpb 2, 8Nd redundancy-version information for the second transport block X1, Xrvss 2 are
multiplexed together. This gives a sequence of bitSX; 1, X2, ..., X220 Where

X2, = Xtbspb,i i=1,2,....6
X2i = Xtbssh,i-6 i=78,...,12
X2ji = Xnap,i-12 i=13,14,...,16
X2, = Xrvpbi-16 i=17,18

Xp = Xnbjas 119,20

If three transport blocks are transmitted on the associated HS-PDSCHs, the transport-block-size information for the
primary transport block Xipso 1, Xibspb,2r - - -+ Xtbspb,s» transport-block-size information for the second and the third transport
PlOCKS Xipseh,1, Xibss,2s - - Xibssb,e: HYDrid-ARQ-process information Xpag 1, Xhap,2: - - -» Xnap,4, Ffedundancy-version information
for the primary transport block Xeyp, 1, Xrvpw 2, @Nd redundancy-version information for the second and the third transport
blocks Xven 1, Xrven,2 @€ multiplexed together. This gives a sequence of bitsXy 1, X2, ..., X220 Where

X2, = Xibspb,i i=1,2,...,6
X2, = Xibssh,i-6 i=78,...,12
X2 = Xnap,i-12 i=13,14,...,16
X2, = Xrvpbi-16 i=17,18

Xp = Xnbjas 119,20

If four transport blocks are transmitted on the associated HS-PDSCHSs, the transport-block-size information for the
primary and the fourth transport blocks Xipsps, 1, Xibspb,2: -+ Xibspb,6» transport-block-size information for the second and the
third transport blOCKS Xipssy 1, Xibssb,21 - -+ Xissb,e, HYDIrid-ARQ-process information Xnap, 1, Xnap,2, -+ +» Xnap,2, redundancy-
version information for the primary and the fourth transport blocks Xeypp, 1, Xrvps,2, @nd redundancy-version information
for the second and the third transport blocks Xivs 1, Xrvep 2 @€ multiplexed together. This gives a sequence of bitsX; 1, X2,
<. Xo,20 Where

X2, = Xibspb,i i=1,2,...,6
X2, = Xibssh,i-6 i=78,...,12
X2 = Xnap,i-12 i=13,14,...,16
X2, = Xrvpbi-16 i=17,18

Xpi = Xabjas 119,20

4.6D.4 CRC attachment for HS-SCCH type 4

If one transport block is transmitted on the associated HS-PDSCH(s), from the sequence of bitSx 1, X;.2, -+ X116, X2.1,
X2, ..+, X212 8 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bitscy, C,, ..., Ciswhere

Cy = Pimar-k k=1,2,...,16

ETSI



3GPP TS 25.212 version 12.2.0 Release 12 103 ETSI TS 125 212 V12.2.0 (2016-08)
This sequence of bitsis then masked with the UE Identity Xue1, Xuez2, --- Xue1s and then appended to the sequence of
bitS %21, X2.2, - .. X212 tO fOrm the sequence of bitsys, Vs, ..., Y2s, Where

Vi = X i=1,2,...,12

Yi = (Ci12 + Xuesi-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 X 1, X12, ...
X116, X2.1, X2,2: -+ X220 @ 16-bit CRC is calculated according to Clause 4.2.1.1. This gives a sequence of bitsc,, ¢, ..., Cig
where

Cy = Pimar—k k=1,2,...,16

This sequence of bitsis then masked with the UE Identity Xue1, Xue2, --- Xue1s @nd then appended to the sequence of
bits %21, Xo.2, - X220 t0 form the sequence of bitsys, Vs, ..., Yz, Where

Vi = X i=1,2,...,20

Yi = (Ci-20 + Xueri-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 X3 1,X; 2, ... X116 This
gives asequence of bitsz 1, 5, ..., Zy 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 bitsyy, Yy, ..., Yas This gives a sequence of bitsz 4, 25, ..., 2108

If more than one transport blocks are transmitted on the associated HS-PDSCHs, rate 1/3 convolutional coding, as
describedin  Clause 4.2.3.1, is applied to the sequence of bitsy, s, ..., Yss This gives a sequence of bitsz,4, 5, ...,

25132,

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

From the input sequence z, 1, 2 5, ..., 1, sgthe bits z 1 2 5, 2y 4, Z1 8, Z1 40, Z1.45, Z1.47, Z148 @€ pUNCtured to obtain the
output sequence ry 1, »...r 4o

If one transport block is transmitted on the associated HS-PDSCH(s), from the input sequence z1, 25, ..., Z108 the bits

D D2 D3y Loy L5y D6y L2715 D28y L2125 2214y L2,15, 22,245 L2,42, 22,48y 22,63y 22,66+ £2,93s 22,96y 22,981 22,99y 22,101y 22,1021 22,103y £2,104s
2105 22106, 22,107, 22,108 @€ punctured to obtain the output sequencer,faz...F280.

If more than one transport blocks are transmitted on the associated HS-PDSCHs, from the input sequence z, 4, 25, ...,
Zapthebits 2,1, 25, o3, o4, 225, o6 0,71 L8y 22,10, 2,11, 22,13, 22,141 22,161 22,19y 2222y 2225, 22,28 22,31, 22,341 22,371 Z2,40r 22,43
246, 22,49, 22,55, 22,61, 22,72, 22,78, 22,84y 22,87, 22,90, 22,93, 22,96y 22,99, 22,102 » 22,105y 22,108, 22,111, 22,1141 22,117y 22,119, 22,120+ 22,122: 22,123,
22125 22126, 22,127, 22128, 22,129, 22130, 22,131, 22132 @€ punctured to obtain the output sequencer,rzz...F2g0.

4.6D.7 UE specific masking for HS-SCCH type 4

The output bits s; 1,8, »...S1 40 &€ calculated as described in subclause 4.6.7.

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.

ETSI



3GPP TS 25.212 version 12.2.0 Release 12 104 ETSI TS 125 212 V12.2.0 (2016-08)

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/multiplexing steps can be identified:
- channel coding (see subclauses 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/multiplexing 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 is0 or 1 and Secondary Cell_ActiveisO (see
subclause 4.7.2);

- when the UE is configured in MIMO mode in the serving HS-DSCH cell and Secondary_Cell_Enabled is 0 (see
subclause 4.7.3);

- when the UE is configured in MIMO mode in at least the serving HS-DSCH cell, and Secondary_Cell_Enabled
is1 and Secondary_Cell_Active is O (see subclause 4.7.3B);

- when the UE is not configured in MIMO mode in any cell and Secondary_Cell _Enabledis 1 and
Secondary_Cell_Activeis 1 (see subclause 4.7.3A);

- whenthe UE is configured in MIMO mode in at least one cell and Secondary_Cell_Enabled is 1 and
Secondary_Cell_Activeis 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 subclausesin 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 transmit 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 is 2 or 3

Secondary Cell Enabled is 2
UE is configured with two secondary serving HS-DSCH cells
15( 2na 3(0
Serving
. - Secondary Secondary Secondary
Secondary_Cell_Active Condition HS;:IZ]SI.CH Serving HS- | Serving HS- | Serving HS-
DSCH cell DSCH cell DSCH cell
MIMO mode and MIMO
mode with four transmit
0,1,2 antennas is not 4.7.3C.1 (Note 1) N/A
configured in any cell
0 MIMO mode is configured 4.7.3B.1 (Note 3) N/A
in at least one cell
1 MIMO mode is configured 4.7.3B.1 (Note 2) N/A
in at least one cell
MIMO mode is configured 4.7.3B.1
2 in at least one cell 4.738.1 (Note 4) NIA
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Secondary Cell Enabled is 3
UE is configured with three secondary serving HS-DSCH cells
] lsl 2nd 3rd
Secondary_Cell_Active Condition HSSe-BIénch Secondary Secondary Secondary
- = cell Serving HS- | Serving HS- | Serving HS-
DSCH cell DSCH cell DSCH cell
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 isindicated 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 sdlot 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 dlot 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 isjointly 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
UE is configured with more than 3 secondary serving HS-DSCH cells
Number of active cells 1% Secondary 2"Y Secondary 3" Secondary
mapped to the HS- Serving HS-DSCH cell | 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 4.7.3B.1 4.7.3B.1

Note 1: The HARQ-ACK information is repeated to the fill the whole HARQ-ACK dlot of HS-DPCCH sub-frame as
described in subclause 4.7.4.1.

Note 2: HARQ-ACK information isjointly 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 dlot 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 cellsis deactivated a DTX message isindicated for the
deactivated cell.

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
UE is configured with more than 3 secondary serving HS-DSCH cells
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Number of active cells th - 5™ Secondary 6" Secondary 7" Secondary
mapped to the HS- 4 sscs?ggacrz iglrlvmg 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 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: The HARQ-ACK information for the two activated secondary serving HS-DSCH cells are jointly encoded and
repeated to fill the whole HARQ-ACK dlot 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 cellsis deactivated a DTX messageisindicated

for the deactivated cell.

The order of the cellsin 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
UE is configured with two secondary serving HS-DSCH cells

Secondary_Cell_Active

Serving HS-DSCH
cell

1°' Secondary
Serving HS-
DSCH cell

2"% Secondary
Serving HS-DSCH
cell

3" Secondary
Serving HS-DSCH
cell

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(Note 1)The composite PCI/CQI
information for a cell configured with MIMO mode is encoded

to subclause 4.7.3.2 (Note 3)

accordin

N/A

2
MIMO is not configured
in any cell

The CQI information
for the serving HS-
DSCH cell is encoded
using subclause
4.7.2.2

The CQI information for the 17 secondary
serving 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
UE is configured with three secondary serving HS-DSCH cells

Secondary_Cell_Active

Serving HS-DSCH
cell

1°' Secondary
Serving HS-
DSCH cell

2"% Secondary
Serving HS-DSCH
cell

3" Secondary
Serving HS-DSCH
cell

0,1
Note 3

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.
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2,3
Note 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 isrepeated 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
UE is configured with more than 3 secondary serving HS-DSCH cells

Number of active cells

Serving HS-DSCH

1°' Secondary

2" Secondary

3" Secondary

mapped to the HS- cell Serving HS- Serving HS-DSCH Serving HS-DSCH

DPCCH DSCH cell cell cell

1,2
Note 1 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

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.

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
UE is 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> cell DSCH cell cell cell
1,2
Note 1 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.
3 The composite PCI/CQI information for a cell configured with MIMO mode is encoded
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.

For each HS-DPCCH the general coding flow when the UE is not configured in MIMO mode and not configured in
MIMO mode with four transmit antennas is shown in the figure 20. Thisis done in parallel for the HARQ-ACK and
CQI asthe flows are not directly multiplexed but are transmitted at different times.
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cQl
ay,a;.-8, OR 8g,8;...8g

v v

HARQ-ACK

Channel coding Channel Coding
Wo, W, ,W,,... Wy by,0;...b g
\J \
Physical channel mapping Physical channel mapping
PhCH 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. Thisis done in paralel 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 transmitted at different times

Type A OR Type B
HARQ-ACK (PCI, CQI) (PCI, CQI)
¢ ay,a,...8, ay,a,...a,
Channel coding Channel Coding
W, Wy, W,,... W, by,b,...bg
Y
Physical channel mapping Physical channel mapping
PhCH 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 transmit antennas, the measurement indication consists of
number of transport blocks preferred (NTBP), precoding control indication (PCl) and channel quality indication (CQI).
For each HS-DPCCH the general coding flow when the UE is configured in MIMO mode with four transmit antennasis
shown in the figure 20A.1. Thisisdonein paralel 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 Type B

- OR
HARQ-ACK (NTBP,PCI, CQI) (PCI,CQI)
# a,,a;...844 a4, 8.8y
Channel coding Channel Coding
Wo, W Wy, .. Wyg i bo,b;...byg
y
Physical channel mapping Physical channel mapping
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 acknowledgement 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,...Wq.

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_Activeis 0

HARQ-ACK Wo W1 W2 W3 Wy Ws We W7 Wg Wg
message to
be
transmitted
ACK 11| 1] 212]21|1]1]1]1]1
NACK o|lol]o|lo|oOo|]O]O|]O|]O]oO
PRE olo|l1]0]O0|1]O0|O0O]1]oO
POST ol1]o0o|lo0o|1]o0o]o0o|1]|]0]oO
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 alinear 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

i Mio | Mia | M2 | Miz | Mia
0 1 0 0 0 1
1 0 1 0 0 1
2 1 1 0 0 1
3 0 0 1 0 1
4 1 0 1 0 1
5 0 1 1 0 1
6 1 1 1 0 1
7 0 0 0 1 1
8 1 0 0 1 1
9 0 1 0 1 1
10 1 1 0 1 1
11 0 0 1 1 1
12 1 0 1 1 1
13 0 1 1 1 1
14 1 1 1 1 1
15 0 0 0 0 1
16 0 0 0 0 1
17 0 0 0 0 1
18 0 0 0 0 1
19 0 0 0 0 1

The CQI values 0 ... 30 asdefined in [4] are converted from decimal to binary to map them to the channel quality
indication bits (1000 0) to (11 11 1) respectively. Theinformation bit pattern (0 0 0 0 0) shall not be used in this
release. The channel quality indication bitsare ay, &, &, as, & (Wwhere ayisLSB and a, is MSB). The output code word
bits b; are given by:

b= Z(aﬂx M, ) mod2
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 (acknowledgement).

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,...Wq.

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-ACK Wo | Wy | Wo | W | Wg | W | Wg | Wy | Wg | Wy
message to be transmitted

HARQ-ACK inresponse 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
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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 olof[1]lo0o]o]1]lo0]o0o]1]o0O
POST o|l1[]o|lo0o]1]o0o|l0]1]o0]oO
4.7.3.2 Channel coding for HS-DPCCH composite precoding control indication and

channel quality indication

When the UE is configured in MIMO 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 procedurein [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 atype A CQI shall be reported, the CQI values 0 ... 255 as defined in [4] are converted from decimal to binary
to map them to the channel quality indication bits(00000000)to (1111111 1), respectively. The channel quality
indication bits are cqig, cqiy, Cqi», CQis, CYis, Cqis, Cis, CUi7 (Where cqigis LSB and cqi; is MSB).

4.7.3.2.2 Bit mapping of Type B channel quality indication

In case atype B CQI shall be reported, the CQI values0 ... 30 as defined in [4] are converted from decimal to binary to
map them to the channel quality indication bits (1 0000) to (111 1 1), respectively. The information bit pattern (0 0 0
00) shall not be used in this release. The channel quality indication bits are cqip, cqiy, cdiy, cqis, cdis (Where cgigis LSB
and cqi, isMSB).

4.7.3.2.3 Bit mapping of precoding control indication

According to the PCI definition in [4], the range of possible PCI valuesisO ... 3. The PCI values 0 ... 3 asdefined 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, pci; (where pcipisLSB and pci; is MSB).

4.7.3.2.4 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 cal OR cal
Binary mapping Binary mapping
l pci o,pci, CQi ¢,Cqi g, -.-CAi; cqi o.Cqi g, -.-cai,
\ J

concatenation

|

a,,a,...8,4 OR aya,..a4

e Figure 20B: Construction of composite PCI/CQI report

In case atype A CQI shall be reported, the precoding control indication bits pcig, pci,, and the channel quality
indication bits cqig, cqi1, Cqi», Cgis, Cdis, CYis, CQis, CAi; are concatenated to the composite precoding control indication
and channel quality indication bits according to the relation

(a & a, & @, a & a, & a,) = (pci, pci, cqi cdj, cai, cqi; cai, Cis o cai, )

In case atype B CQI shall be reported, the precoding control indication bits pcig, pciy, and the channel quality
indication bits cgig, cqiy, cqi,, Cqis, Cqi, are concatenated to the composite precoding control indication and channel
quality indication bits according to the relation

(ay & a, & a, & a5) = (pci, pei, cai, cdj, cdi, cai; i, )

4.7.3.25 Block encoding of composite precoding control indication and channel quality
indication bits

In case atype A CQI needsto 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 alinear 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

i Mi,o Mi1 Miz2 Miz Mi,a Mis Mi,e Miz Mizs Mio | Mio

0 1 0 0 0 0 0 0 0 0 0 0
1 0 1 0 0 0 0 0 0 0 0 0
2 0 0 0 1 0 0 0 0 0 0 0
3 0 0 0 0 1 0 0 0 0 0
4 0 0 0 0 0 1 0 0 0 0 0
5 0 0 0 0 0 0 0 1 0 0 0
6 0 0 0 0 0 0 0 0 1 0 1
7 0 0 0 0 0 0 0 0 0 1 1
8 1 0 1 0 0 0 1 1 1 0 1
9 1 1 0 1 0 0 0 1 1 1 1
10 0 1 1 0 1 0 0 0 1 1 1
11 1 0 1 1 0 1 0 0 0 1 0
12 1 1 0 1 1 0 1 0 0 0 0
13 1 1 1 0 1 1 0 1 0 0 0
14 0 1 1 1 0 1 1 0 1 0 1
15 0 0 1 1 1 0 1 1 0 1 0
16 0 0 0 1 1 1 0 1 1 0 1
17 1 0 0 0 1 1 1 0 1 1 1

0 1 0 0 0 1 1 1 0 1 0

1 1 1 1 1 1 1 1 1 1 1

The output code word bits b; are given by:

b :Z(aan . ymod2

wherei =0, ..., 19.

In case atype 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 alinear combination of the basis sequences denoted

M., defined in the table 15C for ne {0,1,3,4,5,7,10}.

The output code word bits b; are given by:

bi =(z(an>< M i,n)+z(anx M i,n+1)+a5>< M 7T A X M i,1ojm0d2
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, Wi,...Wq.
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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_Activeis 1

HARQ-ACK Wo | Wy | Wo | W | Wg | 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 UE detects a single schedul ed 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 from secondary
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 from two individual CQI reports that are represented by CQI1 and CQI2.
CQI1 corresponds to the serving HS-DSCH cell and CQI 2 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].
Theindividual CQI values are converted from decimal 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 cqily, cgil, cqgils cqil, (where cqgilyis LSB and
cqil, isMSB) and those corresponding to CQI2 are cqi2o, cqi2;, €qi2,, Chi2; cqi2, (where cqi2, isLSB and cqi2, 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
icqilo,cqili,...cqil 4 cgi2,cqi2,,...cqi2,
A
concatenation
a,,a,...84

Figure 20C: Construction of composite CQI report

The two individual CQI reports are concatenated to form the composite channel quality indication according to the
relation

(2 a, @, a, a, a; &, a, &, a,)= (cail, cail, cqil, cqil, cqil, cqi2, a2, oqi2, cgi2, cgi2, )

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 alinear
combination of the 10 basis sequences denoted M; , defined in Table 15C.

The output code word bits b; are given by:

b= (@xM,)mod2

wherei =0, ..., 19 and ay,..., 8 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 (CQIl) 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 "NACK" and "D" means "no transmission"
("DTX"). "AA", "AN", "NA" and "NN" refer to feedback for dual-stream transmission in a cell. For example, "AN"
means ACK on the primary stream and NACK on the secondary stream. The output is denoted wg, Wy,...Wq.

When Secondary_Cell_Enabled is 2, and when Secondary Cell_Activeis 2, HARQ-ACK information for the 2™
secondary serving HS-DSCH cell isjointly encoded with aDTX message in place of the 3" secondary serving HS-
DSCH cell.

When Secondary_Cell_Enabled is 4, and when Secondary Cell_Activeis 4, HARQ-ACK information for the 4™
secondary serving HS-DSCH cell isjointly encoded with a DTX message in place of the 5" secondary serving HS-
DSCH cell.
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When Secondary_Cell_Enabled is 6, and when Secondary Cell_Activeis 6, HARQ-ACK information for the 6™
secondary serving HS-DSCH cell isjointly encoded with a DTX message in place of the 7" 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 O

HARQ-ACK HARQ-ACK
messk,)a;ge O e lwe L wo | we | we | we | we | wo | we | we mesiaege O o | owe | we | ws | wa | ws | we | wr | we | we
transmitted transmitted
AD |1lafafalalala]2]2]2 avAa |ofl1]1]olofolol1]o]o
no |ofolololoflolololo]o AN | 1]1]2]olol2la]ol2]o
amap | 1]oflalolalal2l2]o]1 ANA | 1lof2]al2]olol2]2]o
AND |1]z2]lofz]ofz]lolzla]1 ANN [o]o|1]2]ol2]o]olo]1
NAD o122 lalo]l2]ol2]2 NAVA |o|2lolala|2]2|2]0]o0
NND [ 1]oflofl1]olol1lo]o]o NAN [ 1l1]ofof2]loo]olo]1
pA |o|olololofolz |21 NNA Jolololola]rlolof1]o
pN |1]1]2]2]2]2]0o]o0o0o]o0 NNN [o]1]ofofo]1]l1]o]o]1
paa |1lofofol2zloflo]ol1]1 AaA lof2lafofalafola]2]
paN [o|1]olololo][1]2]0]12 AAN [ 1lof1]2]oflolz]al2]2
bDNA |ofofolalala]a]2]2]o AINA |1l2]of2]2]2]2]ol0]2
pNN [ 1]1l1l2]2]olol2]o]o AAMNN |of2]z2]alolalal2]o]o
AAa |[1]2]lol1]o]olo]ol1]1 ANAA [ofofol1]2lofol1]o]12
AN |olofla]2l2lol2]o]o]1 ANAN [1]1]12]ofolololofo]1
nNA | 1]ololrlolalala]o]o ANINA |1]o]ofofof1]lo]1]o0]0
nN [of1la]oflof2]lol1lo]1 ANNN [olof2][z2]ofl2lo]olo]2
aaa [ 1]lofl2lolola][2]olo]o NaAaA [ 1]2]ofofafolal2]2]o
AaN | 1]olol2]ol2lol1]o]1 NAAN [o]ol1]of2]lof1]olo]o
ANA |o]ofl2l2]2]ol2]o]o]1 NANA | 1]of2]2lal2lo]ol2]o
ANN |ofzl2]2]ofz]lo]ola]1 NAUNN [2]2]2lofof2]1|o]2]0
naA |1 l1]of2lolofl1]ol1]o NNAA (o] 1lof1]ololo]ol1]o
NAN |1l 1]ololola]o]2]1]o NNAN (o |ofl1lolololo]1]1]o0
NNA [ofl1]2lolalo]l2]ol1]o NNNA [0 2]lolof1]2]oo]o]o0
WNN [ojol1lofla]alolr]o]1 NNNN [olololofola|z]ol1]1
PRE/POST
PRE [o]of1]ofof1]ofo|1|o] ] PosT [o]1]o|o]1]o]o][1]0]0

When Secondary_Cell_Active is2 or 3, and when DTX message isindicated for acell pair, whose HARQ-ACK
information is jointly encoded, the specific DTX code word as defined in Table 15C.2A is transmitted for that cell pair
except for the case when DTX message isindicated for al active cells, in which case the HARQ-ACK dlot is DT Xed.
The slot containing HARQ-ACK information is either transmitted or DTXed. If Secondary_Cell_Activeislarger 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 istransmitted for all cell pairs for whichaDTX messageis
indicated. If the DTX message isindicated for al active cell pairs then the dot 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
be transmitted Wo Wi W2 W3 Wa Ws We Wz Wg Wy
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 MIMO 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 MIMO 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-ACK (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-ACK message to be Wo Wi Wa Wa Wa We We W We Wo
transmitted
A/D/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/A/D 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/IA 1 1 0 0 0 1 1 0 0 0
D/D/IN 0 0 1 1 1 0 0 1 1 1
AJAID 1 0 1 0 1 0 1 0 1 0
A/N/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
A/D/IA 1 0 1 1 0 1 1 0 0 1
A/D/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/N 1 0 0 1 1 1 0 1 0 0
D/AIA 0 1 1 1 0 1 0 0 1 0
D/A/N 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
AIAIA 1 1 0 1 0 0 1 1 1 0
A/A/N 0 1 1 0 1 1 1 1 0 0
A/N/A 1 0 0 1 0 0 0 0 1 1
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AIN/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/A/N 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 |ofo1]ofo|1|ofo]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 |east one of the two cellsis
configured in MIMO 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‘:’)"’;ge Ol we | wa | wo | we | wa | ws | we | owr [ we | we messbige Ol we | wa | we | ws | we | ws | we | we | we | we
transmitted transmitted
A/D 1/1j1]0(0|0j0|1 |01 AAIA i1/]0j0j1j011|j0]1(1]|O0
N/D 171002 |0|1|0|0|1 AA/N 1/0(12|j]0|0|1|1(0]0]1
AA/D 1/j1j1]0(0(0j0|1 |01 AN/A i1/,1/0|12/0|0(1j0]1)|0
AN/D 1/0|1}j12|0(0|0]J0]|0]O0 AN/N o(fi1|j1(0|j0j0(1|j0]|0]|O
NA/D ojofoj1,0j1j1j0|1)1 NA/A ojoj1j0j1j0{1|1|1)0
NN/D 171002 |0|1|0|0]|1 NA/N oj1{0;j0j1j12|0|0]1]1
D/IA oj1f12y1,1|j0|1j0]|1)|12 NN/A ojojoj1j1j0|1|2]|0]|12
D/N 0|{0j1|0j12|0j]0]0O|0|12 NN/N o(f1|1{1|112(127010]01]0
D/IAA oj1f1241,1j0|11}j0|1)|1 AA/IAA |1 |0|O0O|2]|0Oj12|0]|2|1]|0O0
D/AN 1/j1|1}j1}12(0(1|1(0¢0 AA/AN 1/0(]0|0j]0O|0O|O0O]O|1]|1
D/NA oj1(0y0|0|j0|2 |12 |11 AA/INA |1 (1|1|(0|0O|2|21|212|1]|0O0
D/NN ojof140;1j0|0|0]|0]|1 AA/NN |2 0|10 |0O|2]1|0]|0]1
AlA 17001201 j0|1 (10 AN/AA |1 |1|]0|12|0j0O|1]|]0|1]|0O0
A/N i1/]0|{1j]0j0|1]1|0|0]1 AN/AN |12 (1|11 |0|212|0]|0|1]|1
N/A ojojo|j1j1|j0}1]1|0|12 AN/NA |12 (0|j0O0Oj0O|O|Of2|1]|0]|O
N/N oj1f12y1,1j1)0}0|0]|O0 AN/NN |Oj1|1]0|0O|0O|1|0O|0O]|O
AIAA 1/]0|{0j2j0|1j0|1(1}0 NA/AA |O|O|1|0O|2j0|1]|212|1]|0
A/AN 1/0|]0j]0|JO0O|O0O|O0O]|JO0O]|1]|1 NA/AN |01 |1]0|21|212]1|1]|]0]1
A/NA 1/j1j1j0(j01j1|1(10 NANA |O]O|O|2|12|]0]0O|O0O]|21]|0
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ANN [1]o[1]ofof[2]2]ofofs] [ Nannfof2]ofof1][2]o]o]1]1

NAA Jofofofaf1fof1]afof1] [ nvaafofofof1]1]of1]1]0]1

NAN Jol1]ol1]ofofofofof1| | nNnaN|o]1[of[1]ofofo]ofo]1

NNA [1]1]1]of1]ofofofr]of [ NwNna[2]1]1]of1][ofofo]1]o0

NNN [o 1212 ]1[ofofo]o]| [NAN [of2]1[1]1]1]0]o0]o0]o0
PRE/POST

PRE [o]of1|ofof[1]ofo|1|o] ] PosT [o|1]0|o0]1]0]0[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 MIMO mode with four transmit antennas and Secondary_Cell_Enabled is 0 (see
subclause 4.7.3E.1);

- when the UE is configured in MIMO mode with four transmit antennas in any cell, and Secondary_Cell_Enabled
is1 (seesubclause 4.7.3E.2);

- when the UE is configured in MIMO mode with four transmit antennasin any cell, and Secondary_Cell_Enabled
is 2 (see subclause 4.7.3E.3);

- when the UE is configured in MIMO mode with four transmit antennas in any cell, and Secondary_Cell_Enabled
is 3 (see subclause 4.7.3E.4);

4.7.3E.1 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).

47.3E.1.1 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 gy, 93, .- - Jo-

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 (NACK).

When four transport blocks are received, the first and the fourth transport blocks are positively acknowledged (ACK)
only if both transport blocks are received correctly. Otherwise both the first and the fourth transport blocks are
negatively acknowledged (NACK).

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 O

HARQ-ACK G | % (67 03 Oa Os Js gz Os (o
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 Response to second
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 1110 0 1 0 0 1 0 0 0

HARQ-ACK in response to three scheduled transport blocks

Response to primary

Response to second and

transport block 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 inresponse 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 gy, g1,...geare repeated as  shown in Figure 20C.0
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HARQ-ACK

v

‘ Channel coding ‘

+ 0o, O:. ...0e

‘ Repeti{ion ‘

Wo, Wy, Wo,...Wig

Y

Physical channel mapping

|

PhCH

Figure 20C.0: Repetition of HARQ-ACK message

In Figure 20C.0, the repetition is according to the relation:

(Wo Wi o Wy Wop Wy . ng): (go 0:--999,9; ---99 )

4.7.3E.1.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

When the UE is configured in MIMO mode with four transmit antennas two types of CQI reports shall be supported by
the UE. According to the definition of the CQI reporting procedurein [4], intype 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.

4.7.3E.1.2.1 Bit mapping of Type A channel quality indication

In case atype A CQI shall be reported, the CQI values 0 ... 255 as defined in [4] are converted from decimal to binary
to map them to the channel quality indication bits(00000000)to (1111111 1), respectively. The channel quality
indication bits are cqig, cqiy, Cqi», CQis, CYis, Cqis, Cis, CUi7 (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(10000) to (1111 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, gy, Cqis,
Cqis cqis(Wherecgipis LSB and cqi, isMSB) and (0 0 0) is used for indicating cqis, cqie, Cdi- (Where cqis is LSB and
cqi; isMSB).

4.7.3E.1.2.2 Bit mapping of Type B channel quality indication

In case atype B CQI shall be reported, the CQI 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 (1111 1), respectively. Theinformation bit pattern (00 0
00) shall not be used in this release. The channel quality indication bits are cdjip, cqi;, iz, Cdis, cdis (Where cgigis LSB
and cqi, isMSB).

4.7.3E.1.2.3 Bit mapping of number of transport blocks preferred

According to the number of transport blocks preferred definition in [4], the range of possible valuesisO ... 3. The
number of transport blocks preferred values 0 ... 3 as defined in [4] are converted from decimal to binary to map them to
the number of transport blocks preferred bits (0 0) to (1 1) respectively. The number of transport blocks preferred bits
arerig,ri; (whererigisLSB and ri; is MSB).
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4.7.3E.1.2.4 Bit mapping of precoding control indication

According to the PCI definition in [4], the range of possible PCI valuesisO ... 15. The PCl values 0 ... 15 as defined in
[4] are converted from decimal to binary to map them to the precoding control indication bits (0 0,0,0) to (1 1,1,1)
respectively. The precoding control indication bits are pcig, pciy, pCiz, pciz  (Where pcigis LSB and pciz is MSB).

4.7.3E.1.2.5 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.

TypeA
NTBP PCI )g)@
Binary Binary

mapping mapping Binary mapping

l Moorig PCi o,-..pCi, cdi o,Cai 1, -..COliI;

concatenation

!

Figure 20C.1: Construction of composite NTBP/PCI/CQI for Type A CQI report

8,883

In case atype A CQI shall be reported, the number of transport blocks preferred bitsrig ,ri1, precoding control indication
bits pcig, pciy, pci,, pcis, and the channel quality indication bits cqio, cqi;, cqiz, cqiz, Cis, Cdis, CYig, CQi; are
concatenated to the composite number of transport blocks preferred, precoding control indication and channel quality
indication bits according to the relation

(8o @, @, &, a, a a a, 8 8y Ay, Ay &, ay,) = (Figri, Pci, Pei, pei, pei,cqi, ogi, i, oo, oo, cgjis cgis cai;

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 CQl
Binary mapping Binary mapping
i pCi ...PCi cqio,Caiy, ---caly
A
concatenation

|

Figure 20C.2: Construction of composite NTBP/PCI/CQI for Type B CQI report

29,;..-8

In case atype B CQI shall be reported, the precoding control indication bits pcig, pciy, pci,, pcis, and the channel quality
indication bits cqig, cqiy, cqiz, cqis, iz are concatenated to the composite precoding control indication and channel
quality indication bits according to the relation

(2 a, @, a, a, a; a,a, a,)=(pci, poi, poi, pci,cai, ci, cai, odi; cai, )
4.7.3E.1.2.6 Channel coding for composite number of transport blocks preferred, precoding control

indication and channel quality indication bits

In case atype 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 bitsay, ay, ..., a3, resulting in the sequence of bitsdy, ds, ..., dss.

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

In case atype B CQI needsto be reported, rate 1/3 convolutional coding, as described in Clause 4.2.3.1 is applied to the
sequence of bitsay, ay, ..., as, resulting in the sequence of bitsdy, di, ..., ds.

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

4.7.3E.1.2.7 Rate matching for composite number of transport blocks preferred, precoding control
indication and channel quality indication bits

In case atype A CQI needs to be reported, from the input sequence do, d;, ..., dssthe bits do, d, ds;, ds3 @re punctured to
obtain the output sequence by, by, ..., bag .

In case atype B CQI needsto be reported, from the input sequence dy, dy, ..., dsp the bitsdy, d,, ds, da, ds, das, dss, s,
d47, dag, dsg  @re punctured to obtain the output sequence by, by, ..., b .

4.7.3E.2 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).

47.3E.2.1 Channel coding for the composite HS-DPCCH HARQ-ACK

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIMO mode with four
transmit antennas shall be coded to 10 bits asin Table 15C.3B in subclause 4.7.3E.1.1.
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The HARQ acknowledgement message associated with a cell for which the UE is configured in MIMO mode shall be
coded to 10 bitsasin Table 15B in subclause 4.7.3.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured not in MIMO 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 cell and 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.

4.7.3E.2.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

The channel coding for NTBP, PCI and CQI associated with a cell for which the UE is configured in MIMO mode with
four transmit antennas is specified in subclause 4.7.3E.1.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO 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 MIMO mode and not in MIMO
mode with four transmit antennas is specified in subclause 4.7.2.2.

4.7.3E.3 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).
4.7.3E.3.1 Channel coding for the composite HS-DPCCH HARQ-ACK

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIMO mode with four
transmit antennas shall be coded to 10 bitsasin Table 15C.3B in subclause 4.7.3E.1.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIMO mode shall be
coded to 10 hitsasin Table 15B in subclause 4.7.3.1.

The HARQ acknowledgement message associated with a cell for which the UE is not configured in MIMO 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 cell and 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.

4.7.3E.3.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

The channel coding for NTBP, PCI and CQI associated with a cell for which the UE is configured in MIMO mode with
four transmit antennas is specified in subclause 4.7.3E.1.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO 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 MIMO mode with four transmit antennas is specified in subclause 4.7.2.2.

4.7.3E.4 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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4.7.3E.4.1 Channel coding for the composite HS-DPCCH HARQ-ACK

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIMO mode with four
transmit antennas shall be coded to 10 bits asin Table 15C.3B in subclause 4.7.3E.1.1.

The HARQ acknowledgement message associated with a cell for which the UE is configured in MIMO mode shall be
coded to 10 hitsas 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 MIMO 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 cell and 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.1linclause4.7.4.1.

4.7.3E.4.2 Channel coding for HS-DPCCH composite number of transport blocks preferred,
precoding control indication and channel quality indication

The channel coding for NTBP, PCI and CQI associated with a cell for which the UE is configured in MIMO mode with
four transmit antennas is specified in subclause 4.7.3E.1.2.

The channel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO 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 MIMO mode with four transmit antennas is specified in subclause 4.7.2.2.

4.7.4 Physical channel mapping for HS-DPCCH

4.7.4.1 Physical Channel mapping for HS-DPCCH HARQ-ACK

This section is not applicable when the UE is configured in MIMO mode with four transmit antennas in at least one cell.

If the HS-DPCCH dlot 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 dlot format 1 asdefined 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_Activeisequal to 7

- Thefollowing 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-ACK 2 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

- Thefollowing two HARQ-ACK messages are transmitted on HS-DPCCH, according to Figure
20D.1:

- HARQ-ACK 3 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
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- HARQ-ACK4 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 _Activeisequal to 6

- Thefollowing 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-ACK 2 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

- Thefollowing two HARQ-ACK messages are transmitted on HS-DPCCH,, according to Figure
20D.1:

- HARQ-ACK 3 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

- HARQ-ACK4 comprising the HARQ acknowledgement messages for the 6" secondary
serving HS-DSCH cell and a DTX message in that order

- If Secondary_Cell_Enabled is equal to 5 and Secondary_Cell_Activeisequal to 5

- Thefollowing 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-ACK 2 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
- Thefollowing HARQ-ACK message is transmitted on HS-DPCCH.:

- The HARQ acknowledgement messages for the pair of the 4™ 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_Activeisequal to 4

- Thefollowing 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-ACK 2 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
- Thefollowing two HARQ-ACK messages are transmitted on HS-DPCCH,:

- The HARQ-ACK comprising the HARQ acknowledgement the 4™ secondary serving
HS-DSCH cell and aDTX message in that order and it is repeated according to Figure
20E.

- If Secondary_Cell_Enabled is greater than 3 and Secondary_Cell_Activeislessthan
Secondary_Cell_Enabled:
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If none of the 4™, 5" 6" or 7" secondary serving HS-DSCH cell is activated the HARQ-ACK
transmissions on HS-DPCCH, are DT Xed

If at 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

If one of the 4™, 5™, 6™, and 7" secondary serving HS-DSCH cell is activated the HARQ-ACK
message is repeated according to Figure 20E.

If two of the 4™, 5" 6" and 7" secondary serving HS-DSCH cell are active the HARQ-ACK
comprises the HARQ acknowledgement 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-ACK 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_Activeis 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-ACK 2 comprising the HARQ acknowledgement messages for the pair of 2™ 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_Activeis 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-ACK 2 comprising the HARQ acknowledgement messages for the 2™ secondary serving
HS-DSCH cell and aDTX message in that order

- If Secondary_Cell_Enabled is more than 1 and Secondary_Cell_Activeis O or 1 then the transmission of the
HARQ-ACK message is repeated according to Figure 20E.

HARQ-ACK1 HARQ-ACK2
Channel Coding Channel Coding
ack1g ack1y, ...,ack1g ack2y ack2,, ...,ack2g
Concatenation
Wo, W1, Wa, ..., Wg Wqg, Wqq, ..., W1g,

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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(Wp W, ... Wy Wi W, .. Wi ) = (ackl, ackd, ...ackl, ack2, ack2, ...ack2, )

HARQ-ACK3 HARQ-ACK4
Channel Coding Channel Coding
ack3p, ack3y, ...,ack3g ackd, ack4, ...,ackdq
Concatenation
Wo, Wy, Wa, ..., Wg Wig, Wiy, ...,Wig,

Physical Channel Mapping

PhCh

Figure 20D.1: Concatenation of 2 HARQ-ACK messages on HS-DPCCH,

HARQ-ACK

i

Channel Coding

ackp acky,..., ackg

Repetition

Wo, W1, Wy, ..., Wg Wqg, Wq1, ...,Wqg

Physical Channel Mapping

|

PhCh

Figure 20E: Repetition of HARQ-ACK message
In Figure 20E, the repetition of the HARQ-ACK message is according to the relation:

(W, W, .. Wy Wiy W, ... W ) = (ack, ack, ...ack, ack, ack, ...ack, )

4.7.4.2 Physical Channel mapping for HS-DPCCH PCI/CQI

Table 15C.4 lists the CQI and PCI/CQI report mapping scenarios when Secondary_Cell _Enabled islessthan 4. Tables
15C.5 and 15C.6 list the CQI and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is greater than 3.
The transmission timing and repetition of the 1% and the 2" CQI and PCI/CQI report is defined in [4].
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Table 15C.4: The CQIl and PCI/CQI report mapping scenarios when Secondary_Cell_Enabled is

less than 4
Case | Secondary MIMO HS- Secondary_ 1°' CQl or PCI/CQI 2" CQl or PCI/CQI
Cell_ configured DPCCH Cell_ report report
Enabled in any cell slot Active
format
CQl or CQl or
PCI/CQI Type A/B PCI/CQI Type A/B
1 0 No 0 0 Not applicable
2 Yes 0 0 PCIl/CQI Not applicable
3 1 No 0 1 CQIlg & CQIly Not applicable
Note 2 Note 5
4 0 CQlo Not applicable
5 Yes 0 1 PCI/CQIg PCI/CQIy
6 Note 1 0 PCI/CQIg DTX
7 2 No 0 2 CQIp CQIl; & CQl;
Note 2 Note 5
8 1 CQlo CQlIn
Note 4
9 0 CQlg DTX
CQl 1or CQl 2 or CQl1or CQl 2 or
PCI/ICQI1 | PCI/ICQI2 | PCI/CQI1 | PCI/CQI2
Type A/B Type A/B Type A/B Type A/B
10 2 Yes 1 2 PCI/CQIo PCI/CQI2 PCI/CQI; DTX
11 Note 2 Note 1 1 PCI/CQIo PCI/CQIo PCI/CQIn PCI/CQIn
Note 4 Note 4
12 0 PCI/CQlg PCI/CQIp DTX
13 3 No 1 3 CQlp CQl; CQly CQls
14 Note 2 2 CQlo CQl» CQly CQls
Note 3 Note 3 Note 3
15 1 CQlo CQlo CQln CQln
Note 4 Note 4
16 0 CQlp CQlg DTX
17 Yes 1 3 PCI/CQIo PCI/CQI> PCI/CQI; PCI/CQI3
18 Note 1 2 PCI/CQIo PCI/CQI; PCI/CQI; PCI/CQI3
Note 3 Note 3 Note 3
19 1 PCI/CQIo PCI/CQIp PCI/CQI, PCI/CQIy
Note 4 Note 4
20 0 PCI/CQlo PCI/CQIp DTX
Note 1:  If the UE is configured in MIMO mode in at least one cell, but not in all cells, a CQI value is reported
instead of PCI/CQI value for the nhon-MIMO cell(s).
Note 2:  The CQIlp and PCI/CQIq refer to the serving HS-DSCH cell's CQI and PCI/CQI reports respectively, the
CQI, and PCI/CQI, refer to the n™ secondary serving HS-DSCH cell's reports.
Note 3:  The deactivated secondary cell"s CQI or PCI/CQI is not transmitted (DTX"d).
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 CQIl and PCI/CQI report mapping for HS-DPCCH when Secondary_Cell_Enabled is

greater than 3.

Case | Secondary MIMO HS- Active 1°' CQI or PCI/CQI 2" CQl or PCI/CQI
Cell_ configured DPCCH secondary report report
Enabled in any cell slot cells out of
format 15t ond 3rd
secondary
cell
CQl 1or CQl 2 or CQl1or CQl 2 or
PCI/ICQI1 | PCI/ICQI2 | PCI/CQI1 | PCI/CQI2
Type A/B Type A/B Type A/B Type A/B
2la 4-7 No 1 3 CQ|0 CQ|2 CQ|1 CQ|3
22a Note 2 2 CQIlo CQl; CQly CQl3
Note 3 Note 3 Note 3
23a 1 CQlIp CQIp CQl, CQl,
Note 4 Note 4
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24a 0 CQlp CQlg DTX
25a Yes 1 3 PCI/CQlg PCI/CQI, PCI/CQI; PCI/CQlI3
26a Note 1 2 PCI/CQIo PCI/CQI; PCI/CQI; PCI/CQI3
Note 3 Note 3 Note 3
27a 1 PCI/CQIo PCI/CQIo PCI/CQIn PCI/CQIn
Note 4 Note 4
28a 0 PCI/CQlg PCI/CQIp DTX
Note 1:  If the UE is configured in MIMO mode in at least one cell, but not in all cells, a CQI value is reported
instead of PCI/CQI value for the non-MIMO cell(s).
Note 2:  The CQIlp and PCI/CQIq refer to the serving HS-DSCH cell's CQI and PCI/CQI reports respectively, the
CQI, and PCI/CQI, refer to the n" secondary serving HS-DSCH cell"s reports, and n < {1,2,3}.
Note 3:  The deactivated secondary cell's CQI or PCI/CQI is not transmitted (DTX"d).
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 CQl or PCI/CQI 4™ CQl or PCI/CQI
Cell_ configured DPCCH secondary report report
Enabled in any cell slot cells out of
format 4t 5t gth
and 7"
secondary
cell
CQl 3 or CQl 4 or CQl 3 or CQl 4 or
PCI/ICQI3 | PCI/ICQlI4 | PCI/CQI3 | PCI/ICQI4
Type A/B Type A/B Type A/B Type A/B
21b 4-7 No 1 4 CQ|4 CQ|5 CQ|5 CQ|7
22b Note 2 3 CQly CQlg CQls CQly
Note 3 Note 3 Note 3 Note 3
23b 2 CQlIn CQln CQlIm CQlIm
Note 2 Note 2 Note 2 Note 2
24b 1 CQl, CQln DTX
Note 4 Note 4
25b 0 DTX DTX
26b Yes 1 4 PCI/CQl4 PCI/CQIs PCI/CQIs PCI/CQI;
27b Note 1 3 PCI/CQl, PCI/CQIs PCI/CQIs PCI/CQIl;
Note 3 Note 3 Note 3 Note 3
28b 2 PCI/CQIn PCI/CQIn PCI/CQIm PCI/CQIm
Note 2 Note 2 Note 2 Note 2
29b 1 PCI/CQI, PCI/CQIj DTX
Note 4 Note 4
30b 0 DTX DTX
Note 1:  If the UE is configured in MIMO mode in at least one cell, but not in all cells, a CQI value is reported
instead of PCI/CQI value for the non-MIMO cell(s).
Note 2:  The CQI, and PCI/CQI, refer to the n" secondary serving HS-DSCH cell's reports, and the CQI, and
PCI/CQIn, refer to the m™ secondary serving HS-DSCH cell’s reports, where n < m and {n, m} C {4,5,6,7}.
Note 3:  The deactivated secondary cells" CQIl or PCI/CQI is not transmitted (DTX"d).
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 dlot 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_Activeis 2, the CQI reports for each of the following groups are mapped to separate subframes

as specified in [4]:

- Thereport 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 2™ 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 isless 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 asfollows:

- When Secondary_Cell_Activeis 3, the CQI 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.

- Thereport 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
of the CQI (or PCI/CQI) field isDTXed.

- When Secondary_Cell_Activeis0 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 asfollows:

- When Secondary_Cell_Activeis 7, the CQI or PCI/CQI reports for each of the following pairs are mapped to
separate subframes as specified in [4]:

- Thefollowing istransmitted on HS-DPCCH:

- Thereport 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.

- Thereport 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.

- Thefollowing istransmitted on HS-DPCCH,:

- Thereport for the 4" secondary serving HS-DSCH cell (CQI3 or PCI/CQI3) and the 6"
secondary serving HS-DSCH cell (CQI4 or PCI/CQI4) are mapped according to Figure
20F.1.

- Thereport 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_Activeislessthan 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 dlot of the CQI (or PCI/CQI) field of that subframe while the other dot of the
CQI (or PCI/CQI) field is DTXed 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 dlot of the CQI (or PCI/CQI) field of that subframe while the other dot of the
CQI (or PCI/CQI) field is DTXed in the subframe in which only one active cell is mapped.

- If at 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
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subframe, the HS-DPCCH physical channel mapping function shall map the input bits to the
physical channel according to Figure 20G.

- 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.

PCl/ICQl1 PCl/CQI1 PCl/ICQl 2 PCl/CQIl 2
Type A Type B cQrz Type A Type B
| R | R | | R | or |
Channel Coding Channel Coding

cqilo, cqily, ..., €Qilqg €qi2o, €qi2s, .., CQi21o

Concatenation

bo, b1, ..., bag

A,

Physical Channel Mapping

PhCh

Figure 20F: Concatenation of CQI (or PCI/CQI) reports in 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, 0,0, ... by ): (cqil0 cqil, ...cqil, cgi2, cgi2, ...cqi2, )
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PCIICQI3 PCI/CQI3
CQI3 Type A Type B

l ORL OR

l

PCICQI4 PCIICQIl4
Type A TypeB

lORl ORL

Channel Coding

Channel Coding

€Qi3o, CQi31, ..

., CQi31e

CcQ#o, CQid4, ..., cqidig

Concatenation

¥

bo, bl, ceny bao

Physical Channel Mapping

PhCh

Figure 20F.1: Concatenation of CQI (or PCI/CQI) reports in the CQI (or PCI/CQI) field of a sub-frame
on HS-DPCCH..

PCl/CQl 1 PCl/CQl 1

| o |

Type A Type B

ORl

Channel Coding

cdio. Cqit, -

-, CQivg

Repetition

bo, by, ..., bsg

Physical Cha

nnel 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

(0, by . gy by by .. by )= (caiy i .. 0L, il OO, ... COL,, )
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4.7.4.3 Physical Channel mapping for HS-DPCCH HARQ-ACK and PCI/CQI when
the UE is configured in Multiflow 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 isinactive (deactivated by an HS-SCCH order).

Cell group n: A group of (one or two) cellsthat have the same CPICH timing. The CQI reports for al the
cellsinacell group are reported together in one HS-DPCCH subframe. The cells that belong
to acell 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 j and cell k.

Ai & D: HARQ-ACK field for jointly encoded HARQ-ACK information of cell i and DTX indication.

Ai & Aj & D HARQ-ACK field for jointly encoded HARQ-ACK information of cell i, cell j and 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: CQlI field for CQI information of cell i.

PCI/CQIi: PCI/CQI field for jointly encoded PCI and CQI information of cell i.

CQIi & CQlj: Jointly encoded CQI field for CQI information of cell i and cell j.

47431 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.
- TheHARQ-ACK and CQI encoding follow the definition in subclause 4.7.3A.
- HS-DPCCH istransmitted 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 Cdll activation status HS-DPCCH subframe
case | Cell group 1 | Cell group 2 Slot 0 Slot 1 Slot 2
Cello Celll
1 A A A0 & Al CQI0 & CQI1

Inthistable cell O refersto the serving HS-DSCH cell, and cell 1 refersto the assisting serving HS-DSCH cell.

When MIMO is configured in at least one cell;
- The HS-DPCCH mapping follows the table 15C.9.
- TheHARQ-ACK encoding follows the subclause 4.7.3D.1.

- The channel coding for CQI associated with acell for which the UE is not configured in MIMO modeis
specified in subclause 4.7.2.2.

- Thechannel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is
specified in subclause 4.7.3.2.

- HS-DPCCH istransmitted using dlot 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 Cdll activation status HS-DPCCH subframe #1 HS-DPCCH subframe #2
case |Cell group 1|Cell group 2 Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2
Cello Cel1
2 A A A0 & Al PCI/CQIO A0 & Al PCI/CQI1

Inthistable cell O refersto the serving HS-DSCH cell, and cell 1 refersto 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;

- If the UE is configured with two serving and one assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.10

- If the 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 istransmitted using slot format #0.

Table 15C.10: The UE is configured with two serving and one assisting serving HS-DSCH cells and no
cells are in MIMO mode

MF Céll activation status HS-DPCCH subframe #1 HS-DPCCH subframe #2
case | Cellgroup1 Cell Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2
group 2
Celo | Céell | Cdl2
3 A A A AORAL1&A2 CQI0 & CQI1 A0RAL&A2 CQI2
4 A A AO&D&A2 CQI0 AO0&D&A2 CQI2

Inthistable cell 0 refersto the serving HS-DSCH cell, cell 1 refersto 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-DPCCH subframe #2
case | Cdl Cell group 2 Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2
group 1
Celo | Céell | Cdl2
5 A A A AORAL&A2 CQIO0 AORAL&A2 CQI1 & CQI2
6 A A AO0&A1&D CQI0 A0&A1&D cqQil

In thistable cell O refersto the serving HS-DSCH cell, cell 1 refersto 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;

- If the UE is configured with two serving and one assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.12

- If the UE is configured with one serving and two assisting serving HS-DSCH cells the HS-DPCCH mapping
follows the table 15C.13.

- Thechannel coding for HARQ-ACK for al cellsis specified in subclause 4.7.3B.1.

- The channel coding for CQI associated with acell for which the UE is not configured in MIMO modeis
specified in subclause 4.7.2.2.

- Thechannel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is
specified in subclause 4.7.3.2.
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- HS-DPCCH istransmitted using slot format #1.

Table 15C.12: The UE is configured with two serving and one assisting serving HS-DSCH cells and at
least one cell is configured in MIMO mode

MF Céll activation status HS-DPCCH subframe #1 HS-DPCCH subframe #2
case | Cdlgroup1 Cel Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2
group 2
Cell0 | Cdll | Cdl2
7 A A A AO&AL | A2&D | PCI/CQIO PCI/CQI1 [AO&AL| A2&D | PCI/CQI2 PCI/CQI2
8 A A A0&D | A2&D | PCI/CQIO PCI/CQIO  [A0&D | A2&D| PCI/CQI2 PCI/CQI2

Inthistable cell 0 refersto the serving HS-DSCH cell, cell 1 refersto the secondary serving HS-DSCH cell and cell 2
refers to the assisting serving HS-DSCH cell.

Table 15C.13: The UE is configured with one serving and two assisting serving HS-DSCH cells and at
least one cell is configured in MIMO mode

MF Céll activation status HS-DPCCH subframe #1 HS-DPCCH subframe #2
case | Cdl Céll group 2 Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2
group 1
Cell0 | Cdll | Cdll2
9 A A A A0&D | A18&A2 | PCI/CQIO PCI/CQIO | AO&D [A1&A2| PCI/CQI1 PCI/CQI2
10 A A A0&D | A1&D PCI/CQIO PCI/CQIO  [A0&D |A1&D | PCI/CQI1 PCI/CQI1

In thistable cell O refersto the serving HS-DSCH cell, cell 1 refersto 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
- Thechannel coding for HARQ-ACK is specified in subclause 4.7.3B.1.
- Thechannel coding for CQI is specified in subclause 4.7.2.2.
- HS-DPCCH istransmitted using slot format #1.

Table 15C.14: The UE is configured with two serving and two assisting serving HS-DSCH cells and
no cells are in MIMO mode

MF | Céll activation status HS-DPCCH subframe #1 HS-DPCCH subframe #2
case |Cell group 1|Cell group 2 Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2
Cdl0|Cel1|Cell2|Cell3
11 A A A A | A0&AL | A28&A3 CQI0 CQI1 AO&A1[A2&A3 CQI2 cQI3
12 A A A - | A0gAl | A2&D CQIO0 cqQil AO0&A1| A2&D CQI2 CQI2
13 A - A A | A0&D | A28A3 CQI0 CQI0 A0&D [A28&A3 CQI2 CQI3
14 A A AO&D | A2&D CQIO0 CQIO A0&D | A2&D CQI2 CQI2

Inthistable cell 0 refersto the serving HS-DSCH cell, cell 1 refersto 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
- Thechannel coding for HARQ-ACK for al cellsis specified in subclause 4.7.3B.1.

- The channel coding for CQI associated with acell for which the UE is not configured in MIMO modeis
specified in subclause 4.7.2.2.

- Thechannel coding for PCI and CQI associated with a cell for which the UE is configured in MIMO mode is
specified in subclause 4.7.3.2.

-  HS-DPCCH istransmitted using slot format #1.
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Table 15C.15: The UE is configured with two serving and two assisting serving HS-DSCH cells and at
least one cell is configured in MIMO mode

MF | Ceéll activation status HS-DPCCH subframe #1 HS-DPCCH subframe #2
case |Cell group 1|Cell group 2 Slot 0 Slot 1 Slot 2 Slot 0 Slot 1 Slot 2

Cello| Cel1| Cell2| CdlI3
15 A A A A | AO&A1 | A28&A3 | PCI/CQIO PCI/CQI1 |A0&A1|A28A3| PCI/CQI2 PCI/CQI3
16 A A A - [ AogAl | A2&D PCI/CQIO PCI/CQI1 |AO&A1[A2&D| PCI/CQI2 PCI/CQI2
17 A - A A A0&D | A2&A3 [ PCI/CQIO PCI/CQIO | AO&D |[A2&A3] PCI/CQI2 PCI/CQI3
18 A A - A0&D | A2&D PCI/CQIO PCI/CQIO | A0&D [ A2&D| PCI/CQI2 PCI/CQI2
Inthistable cell 0 refersto the serving HS-DSCH cell, cell 1 refersto the secondary serving HS-DSCH cell, cell 2

refersto 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
47.4.4.1 Physical Channel mapping for HS-DPCCH HARQ-ACK

If the HS-DPCCH dlot format 0 as defined in [2], is used, the HS-DPCCH physical channel mapping function shall map
theinput 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_Activeisequal to 3
- Thefollowing 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

- Thefollowing HARQ-ACK messages are transmitted on HS-DPCCHs :

- 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_Activeisequal to 2
- Thefollowing 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

- Thefollowing HARQ-ACK messages are transmitted on HS-DPCCH,:

- HARQ-ACK comprising the HARQ acknowledgement message for the 2™ secondary
serving HS-DSCH cell

- If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Activeisequal to 1
- Thefollowing 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_Activeislessthan Secondary Cell_Enabled:

- If none of the 2™ or 3" secondary serving HS-DSCH cell is activated HS-DPCCH,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-ACK messages are the same as if
Secondary_Cell_Active was equal to Secondary_Cell_Enabled.

- If Secondary_Cell_Enabled isequal to 2 and Secondary_Cell_Active islessthan 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_Activeis 0 then 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/PCI/CQI

If the HS-DPCCH dslot format 0 as defined in [2] is used, the HS-DPCCH physical channel mapping function shall map
theinput 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 3 and Secondary_Cell_Activeisequal to 3
- Thefollowing istransmitted 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].

- If the serving cell is configured in MIMO mode with four transmit antennas and the 1%
secondary serving cell is not configured in MIMO mode with four transmit antennas, the
CQI2 or 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 CQI 1
or PCI/CQI 1 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/CQI1 and CQI2 or PCI/CQI2 are mapped to a
separate subframe as specified in [4].

- The following is transmitted on HS-DPCCH,:

- Thereport for the 2™ 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 transmit antennas and the 3"
secondary serving cell is not configured in MIMO mode with four transmit antennas, the
CQI4 or PCI/CQI4 of the 3" secondary serving cell is repeated.

- If the 2™ serving cell is not configured in MIMO mode with four transmit antennas and the
3" secondary serving cell is configured in MIMO mode with four transmit antennas, the
CQI3 or 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 CQI4 or PCI/CQI4 are mapped to
a separate subframe as specified in [4].

- If Secondary_Cell_Enabled is equal to 2 and Secondary_Cell_Activeisequal to 2
- Thefollowing istransmitted 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].

- If the serving cell is configured in MIMO mode with four transmit antennas and the 1%
secondary serving cell is not configured in MIMO mode with four transmit antennas, the
CQI2 or 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 CQI 1
or PCI/CQI1 of the serving cell isrepeated.

- If both the serving cell and 1% secondary serving cell are not configured in MIMO mode with
four transmit antennas the CQI1 or PCI/CQI1 and CQI2 or PCI/CQI2 are mapped to a
separate subframe as specified in [4].

- Thefollowing is transmitted on HS-DPCCH,:

- If the 2" serving cell is configured in MIMO mode with four transmit 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 MIMO mode with four transmit antennas the HS-
DPCCH, 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_Activeisequal to 1
- Thefollowing istransmitted 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].

- If the serving cell is configured in MIMO mode with four transmit antennas and the 1%
secondary serving cell is not configured in MIMO mode with four transmit antennas, the
CQI2 or 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 CQI 1
or PCI/CQI 1 of the serving cell is repeated.

- If Secondary_Cell_Enabled is equal to 1 and Secondary_Cell_Active isless than Secondary _Cell_Enabled:
- Thefollowing istransmitted 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 or NTBP/PCI/CQI2) are DTXed.

- If Secondary_Cell_Enabled is equal to 2 and Secondary_Cell_Activeislessthan Secondary_Cell_Enabled:
- If the 2™ servi ng cell isnot activated HS-DPCCH,is not transmitted.

- Thefollowing istransmitted 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 dots corresponding to the (CQI2 or PCI/CQI2 or
NTBP/PCI/CQI2) are DT Xed.

- The following is transmitted on HS-DPCCH,:

- If the 2™ serving cell is configured in MIMO mode with four transmit 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 MIMO mode with four transmit antennas the HS-
DPCCH, physical channel mapping function shall map CQI3 or PCI/CQI3 to the physical
channel.

- If Secondary_Cell_Enabled is equal to 3 and Secondary_Cell_Active islessthan Secondary_Cell_Enabled:

- If none of the 2™ or 3" secondary serving HS-DSCH cell is activated HS-DPCCH,is not
transmitted and the rules in case Secondary_Cell_Enabled is equal to 1 and
Secondary_Cell_Activeisequal to 1 are followed for HS-DPCCH

- Thefollowing istransmitted 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 or NTBP/PCI/CQI2) are DT Xed.

- The following is transmitted on HS-DPCCH,:

- 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/CQI4 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 DTXed.

- 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 dlots corresponding to the (CQI3 or PCI/CQI3 or NTBP/PCI/CQI3)
are DTXed.

- If Secondary_Cell_Enabled isequal to 0
- Thefollowing istransmitted on HS-DPCCH:

- The physical channel mapping function shall map NTBP/ PCI/CQI 1 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 isset to TRUE and UL_CLTD_Activeisnot 1, data
arrives to the coding unit in form of a maximum of one transport block once every transmission timeinterval (TTI).

If UL_MIMO_Enabledissetto TRUE and UL_CLTD_Active =1, data arrives to the coding unit in form of a
maximum of two transport blocks once every TTI.

- If asingle transport block arrives to the coding unit in a TTI, the transport block is processed as when
UL_MIMO_Enabled is not set to TRUE.

- If two transport blocks arrive to the coding unit in a TTI, 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 segmentation

Channel coding

- Physical layer hybrid ARQ and rate matching
- Physica channel segmentation

- Interleaving

- Physical channel mapping

141

The coding steps for E-DCH transport channel are shown in the figure below.

a 1,80,

im1'~im2%im31 """

0,11:Bima: D,

im1'~im2r~im31 """

0irl'oirz*oir3 """ 0irK

Ci1:Ci2:Cizs--:Ci

v

CRC attachment

A

Code block segmentation

A

Channel Coding

A

Physical Layer Hybrid-ARQ

functionality/Rate matching

A

Physical Channel
Segmentation

v

Interleaving &

Physical channel mapping

v

Physical channel(s)

ETSI TS 125 212 V12.2.0 (2016-08)

Figure 21: Transport channel processing for E-DCH

In the following the number of transport blocks per TTI and the number of transport channelsis awaysonei.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 amaximum of one transport block. The bits B3,0,5,0,,3,---,05  input to the block are mapped to the bits

X1 Xi21 Xigseey Xy directly. It follows that X; = B;. Note that the bits x referenced here refer only to the internals of the
code block segmentation function. The output bits from the code block segmentation function are 0;1, 012, Ojr3, -, 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 amaximum of one transport block, i=1. The rate 1/3 turbo coding shall be used.

4.8.4 Physical layer HARQ functionality and rate matching for E-DCH

The hybrid ARQ functionality matches the number of bits at the output of the channel coder to the total number of bits
of the E-DPDCH or S-E-DPDCH set to which the E-DCH transport channel is mapped. The hybrid ARQ functionality
is controlled by the redundancy version (RV) parameters.

Rate Matching
Systematic

bits Nsys > RM_S Nl,sg

N Parity 1
e bit bits Npl Nt,pl bit Ne, data,j
— . - RM_P1_2 — :
separation collection
Parity2
bits N N
p2 > RM P22 Ll

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-PL;onmax if the modulation scheme or the number of code channelsisless than the maximum allowed by the
UE capability and restrictions imposed by UTRAN.
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- 1-PLyod_switen 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-PLod_siteh 2 if the modulation scheme is 4PAM, the number of E-DPDCH code channels equals to 4 and the
usage of 8PAM is allowed by the UE capability and restrictions imposed by UTRAN.

- 1-PL,u if the modulation scheme and the number of code channels equals to the maximum allowed by the UE
capability and restrictions imposed by UTRAN.

The number of available bitsper TTI of one E-DPDCH for al possible spreading factors and modulation schemesis
denoted by Nosg, Niog, Nga, Nao, Nig, Ng, Na, No, My, My, Ly and L, where the index refersto 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, N gata, then are { Nass, Nios,
Nesa, Nao, Nig, Ng, Ng, 2XNy, 2XN,, 2XNo+2XN4, 2XMo+2XxXMy, 2XL2+2XL4} .

SETO denotes the set of Ng qata Values allowed by the UTRAN and supported by the UE, as part of the UE"s capability.
SETO can be a subset of { N2561 leg, N641 N32, Nl61 Ng, N4, 2XN4, 2XN2, 2XN2+2XN4, 2XM2+2XM4, 2XL2+2XL4} .

The total number of bitsinaTTI on all E-DPDCHSs before rate matching with transport format j is Ne;. The total
number of bits available for the E-DCH transmission per TTI on al E-DPDCHSs with transport format j, Ne gataj, iS
determined by executing the following a gorithm, where

- PLionmax is Signalled from higher layers,
- PLmod_,SNitCh is equal to 0.468,
- PLmod_switch_Z is equa] to 0.4,

- PLpxisequal to 0.44 , except when the Nggata = 2XNo+2xXNy, 2xMy+2xMy or 2xLy+2xL, is allowed by the
UTRAN and supported by the UE, in which case PL . is equal to 0.33:

If the UE transmits only one transport block:
SET1 ={ Nggata iN SETO such that Nggaa — Nej IS NON negative }
If SET1 is not empty and the smallest element of SET1 requires just one E-DPDCH then
Ne gataj = Min SET1
Else

SET2 ={ Nggata in SETO without 2xNp+2xNy, 2xMy+2xM, and 2xL,+2xL 4 such that Ne gata — PLnon-max X
Nej IS non negative }

If SET2 is not empty then
Sort SET2 in ascending order
Ne data = Min SET2
While Nggata i NOt the max of SET2 and the follower of Ne a4 requires only one E-DPDCH do
Ne data = fOllOwer of Nggata in SET2
End while
Nedataj = Nedata
Else
If SETO includes 2xN+2xN,4

Ne,dala = 2XN2+2XN4
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If Negata / Nej < PLinod_switen @nd SETO includes 2xMz+2xM,
Negata = 2XMo+2xM,
End if
If Ne gata 1S €0uUal t0 2xMy+2xM, and Ne gata / Nej < PLimod_switch 2 @d SETO includes 2xL,+2xL,
Negata = 2XLo+2xL4
End if
Nedataj = Nedata Provided that Ne garaj - PLmax X Ngj IS NON negative
Else
Nedataj = Max SETO provided that Negataj - PLmax X Nej iS NON negative
End if
End if
End if
Else (when UE transmits two transport blocks)
Negata = 2XNa+2xN,
If Negata/ Nej < Plinod sviten @d SETO includes 2xMy+2xM,
Ne gata = 2XMo+2xM,
End if
If Negara iS €qual 10 2xXMy+2xMy, Negaa / Nej < PLipd switen 2 @nd SETO includes 2xL+2xL,
Nedata = 2XLo+2xL4
End if
Ne gataj = Negata Provided that Negata - PLimax X Nej iS non negative
End if

While E-DCH TTI length is 10 ms, if an initial transmission occursin 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 TT1 of one E-DPDCH for all possible spreading factors denoted by Nasg,
N12g, Nsa, Na2, N1, Ng, N4 and N, used in the algorithm above is replaced by kxNosg, kXNj2g, KXNgsg, KXN3zp, KXNyg, kXNg,
kxN, and kxN,. The parameter k is equal to ny,/15 and n,, isdefined in 4.4.5.1.

48.4.1A 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 present, the number of S-E-DPDCHs
isaways4.

The maximum amount of puncturing that can be applied is

- 1-PL;onmax if the modulation scheme is less than the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

- 1-PLod switen If the modulation scheme is BPSK and the usage of 4PAM is allowed by the UE capability and
restrictionsimposed by UTRAN.
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- 1-PLod_switen 2 If the modulation scheme is 4PAM and the usage of 8PAM is allowed by the UE capability and
restrictions imposed by UTRAN.

- 1-PL, if the modulation scheme equals to the maximum allowed by the UE capability and restrictions
imposed by UTRAN.

The number of available bitsper TTI of one S-E-DPDCH for all possible spreading factors and modulation schemesis
denoted by Ng, No, 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 S-E-DPDCHS, Ne gaa, then are
{2XN2+2XN4, 2XM2+2XM4, 2XL2+2XL4} .

SETO denotes the set of Nggata Values allowed by the UTRAN and supported by the UE, as part of the UE"s capability.
SETO can be asubset of { 2xNy+2XN;, 2XMo+2xMy, 2XL,+2XxL4} .

The total number of bitsina 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 transmission per TTI on al S-E-DPDCHs with transport format j, Ne gataj: IS
determined by executing the following a gorithm, where

- PLyd_switen iS €qual to 0.468,
- PLinod switeh 2 iS €qual to 0.4,
- PLuxisequa to 0.33:

Nedata = 2XNx+2xN,

If Nedata / Nej < PLimog_switen @nd SETO includes 2xM+2xM,
Nedata = 2XMo+2xM,

End if

If Negata iS €qual t0 2xMp+2xMa, Ne gata / Nej < PLmod switch 2 @nd SETO includes 2xL,+2xL,
Negata = 2XLo+2xL4

End if

Ne dataj = Negata Provided that Ne gara - PLmax % Nej iS non negative

4.8.4.2 HARQ bit separation

The HARQ hit separation function shall be performed in the same way as hit separation for turbo encoded TrCHs with
puncturing in 4.2.7.4.1 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 sand r. The sand r combinations
corresponding to each RV allowed for the E-DCH are listed in the table bel ow.

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 e,.s, Eminus aNd & are calculated with the general method for QPSK as described in 4.5.4.3 above. The
following parameters are used as input:

Nys = Np2 = Nz = Ngy/3

Naata = Ne data;

Mox = 2
During uplink compressed frames while E-DCH TTI length is 10 ms and if Ngaa>Nej:

e If Nyaw mod 3 = 1, one ¢ bit is added to the N, s bits as the last systematic bit and another § bit is added to the
N;p1 bits asthe last Ny, bit.

e If Ngaa mod 3 = 2, one J bit is added to the N, o5 bits as the |ast systematic bit.

4.84.4 HARQ bit collection

The HARQ hit 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 bitsinput to the physical channel segmentation are denoted by s;, S, Sg, ...,S, Where R
is the number of bitsinput to the physical channel segmentation block. The number of PhCHsis denoted by P.

The bits after physical channel segmentation are denoted u,, where p is the PhCH number. U(p) is the number of
physical channel bitsin one E-DCH TTI for the p" E-DPDCH or S-E-DPDCH. The relation between s, and Upkis
given below.

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

Bits on p™ PhCH after physical channel segmentation:
u, =S

pk p-t
k+Y"U(q)
a=1

k=12, ..., U(p)

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 p.2 U u where p is PhCH number and U=U(p) is the number of bitsin one

p,11 p,3!"'a p,U )
TTI for one PhCH.
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Uy, (BPSK) Vou (BPSK)
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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 R2X30, where R2 is the minimum integer fulfilling
|_U / 2—| < R2x30. The output bits from the physical channel segmentation are divided one by one between the

interleavers: bit u, goesto the first interleaver and bit uj,.1 goes to the second interleaver. Bits are collected one by
one from the interleavers: bit v, is obtained from the first interleaver and bit v, is obtained from the second
interleaver, where k mod 2=1.

For 8PAM, there are three identical interleavers of the same size R2X30, where R2 is the minimum integer fulfilling
(U /31 < R2x30. The output bits from the physical channel segmentation are divided one by one between the
interleavers: bit uy, goesto the first interleaver, bit u, ., goes to the second interleaver and bit uy.» goes to the third

interleaver. Bits are collected one by one from the interleavers: bit v, is obtained from the first interleaver, bit vy .1 is
obtained from the second interleaver and bit v, . is obtained from the 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 v 1, Vp2, ..., Vpu(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 For theinitial transmission the bits shall be consecutively mapped to the non-idle slots. The UE shall not map
any bit to the E-DPDCH idle slots specified in 4.4.5.1.

e |Incasearetransmission occursin a compressed frame or a retransmission occurs in a non-compressed frame
for which initial transmission was compressed:

0 If nyr>nna The bits shall be consecutively mapped to the n.,, available dots. The remaining bits are
not transmitted.

0 If nyu<n: The bits shall be consecutively mapped to the n,, non-idle slots, whilst no bits are
mapped to the idle slots.

0 Thetransmission gap position and the parameters ny,; and N, 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):  Xen 1, Xren2
- E-TFCI: Xfci, 1y Xifci, 21 +-+s Xifci,7

- "Happy" bit: X1

49.1 Overview

The figure below illustrates the overall coding chain for E-DPCCH.

Xh,1 Xrsn,2y Xrsn L Xifci,7y +-- Xifci2y Xifci,1

S

Multiplexing

v

Channel
Coding

4
Physical
channel
mapping

v

E-DPCCH

Figure 23: Coding chain for E-DPCCH
4.9.2 E-DPCCH information field mapping

4921 Information field mapping of E-TFCI

The E-TFCI is mapped such that X ; corresponds to the MSB.

49.2.2 Information field mapping of retransmission sequence number

To indicate the redundancy version (RV) of each HARQ transmission and to assist the Node B soft buffer management
atwo bit retransmission sequence number (RSN) is signalled from the UE to the Node B. The Node B can avoid soft
buffer corruption by flushing the soft buffer associated to one HARQ process in case more than 3 consecutive
E-DPCCH transmissions on that HARQ process can not be decoded or the last received RSN isincompatible with the
current one.

The RSN is set by higher layers as described in [16]. The RSN is mapped such that X, ;1 corresponds to the M SB.

The applied E-DCH RV index specifying the used RV (s and r parameter) depends on the RSN, on Ngy / Ne gataj, and if
RSN=3 aso onthe TTIN (TTI number). For 10 ms TTI the TTI number is equal to the CFN, for 2msTTI

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
thelast TTI. Naro is the number of Hybrid ARQ processes.
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Table 16: Relation between RSN value and E-DCH RV Index

RSN Value Nsys / Ne,dataj <1/2 1/2 < Nsys / Ne,data
E-DCH RV Index E-DCH RV Index
0 0 0
1 2 3
2 0 2
3 [LTTIN/Nargl mod 2] x 2 LTTIN/Naro) mod 4

The UE shall use either
e anRV index asindicated in Table 16 and according to the RSN

e or,if signalled by higher layersonly E-DCH RV index 0 independently of the RSN.

49.2.3 Information field mapping of the "Happy" bit
The UE shall set x, 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 Xiei 1, Xitci 2, -- - Xitei,7» the retransmission sequence nUmMber X« 1, Xrsn 2 @Nd the "happy"” bit x, ; are multiplexed
together. This gives a sequence of bits Xy, Xy, ..., X;o Where

Xk = Xp1 k=1
Xk = Xrend-k k=2,3
Xy = Xifei 11k k=45,...,10

4.9.4  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 Xy, Xo, ..., X0 from the E-DPCCH multiplexing, resulting in:

9
Z =Y (XXM, )mod2 i=0,1,..,29

n=0
The basis sequences are as described in 4.3.3 for i=0, 1, ..., 29.
4.9.5 Physical channel mapping for E-DPCCH

The E-DPCCH isdescribed in [2]. The sequence of bits 7, z, ..., Zy output from the 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 bitsis 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):  Xen 1, Xrn2
- E-TECI: Xifci, 15 Xifci,2s +=+s Xtfci,7
- Spare: X1

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.

4.9A.2.3 Information field mapping of the Spare bit

Thisbit isfixed to "0" in this rel ease 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-AGCH):
- Absolute Grant Value: Xagy,1, Xagu.2: ++ Xagv,s

- Absolute Grant Scope: Xags1

4.10.1 Overview

Figure 24 below illustrates the overall coding chain for the E-AGCH.
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4.10.1A E-AGCH information field mapping

4.10.1A.1
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Information field mapping of the Absolute Grant Value

The Absolute Grant Vaue 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)°x4 29
(150/15)°x4 28
(134/15)°x4 27
(119/15)°x4 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)°x4 31
(237/15)°x6 30
(168/15)*6 29
(150/15)**6 28
(168/15)**4 27
(150/15)°x4 26
(134/15)°x4 25
(119/15)°x4 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 X1 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, Xagv,2: -- - Xagy,5 @nd the Absolute Grant Scope information Xags1 are
multiplexed together. This gives a sequence of bitS Xag 1, Xag 2, -y Xag,6 Where

Xag,k = Xagv,k k: 1,2,...,5

Xagk = Xags7-k =6
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4.10.2 CRC attachment for E-AGCH

The E-RNTI isthe E-DCH Radio Network Identifier defined in [13]. It is mapped such that x4, correspondsto the
MSB.

From the sequence of bitS Xag1, Xag,2, -.» Xag6 @16 bit CRC is calculated according to clause 4.2.1.1. That gives the
sequence of bitscy, G, ..., Cig Where

C = pim(ﬂ_k) k=1,2,...,16

This sequence of bitsis then masked with Xig1, Xid.2, .., Xia,16 aNd appended to the sequence of bits Xag 1, Xag,2: +-+» Xag6 1O
form the sequence of bitsys, s, ..., Y2 Where

Vi=Xegi 1712, ..,6
Yi=(Ci-6 + Xiasi-6) Mod 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 bitsy,, Y, ..., Y2, resulting
in the sequence of bits z;, 2, ..., Zg.

4.10.4 Rate matching for E-AGCH

From the input sequence z,, o, ..., Zg the bits zy, z, 75, 6, 27, 211, 21, Z14, Z15, 217, Zo3, Zoa, Z31, Z37, Zaay Zaz, Ze1s Zes, Zeas
771, Z72, Z75, Z77, Z80, Z83, Zsa» Zss, Zs7, Zss, Zoo &€ punctured to obtain the output sequencery, ro, ..., feo-

4.10.5 Physical channel mapping for E-AGCH
The E-AGCH sub frame is described in [2]. The sequence of bitsry, 1y, ..., rg S mapped to the corresponding
E-AGCH sub frame. The bitsr, are mapped so that they are transmitted over the air in ascending order with respect to

k. If the E-DCH TTI isequal to 10 ms the same sequence of bitsis 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):
- SETFC Offset: Xseo,1, Xse0,2s -+ +» Xse05

- Rank Indication: X1

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

4.10A.2.1 Information field mapping of the S-ETFC Offset

The SETFC Offset information is specified in Table 16D. The values are mapped such that X, 1 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;i; iSset as specified in Table 16E.

Table 16E: Mapping of Rank Indication

Rank Indication Xri,1
"Rank 2 allowed" 1
"Rank 2 not allowed" 0

4.10A.3 Multiplexing of E-ROCH information

The S-ETFC Offset information Xse,1, Xseo,2,

This gives a sequence of bitS Xqo1, Xr0,2: ---» Xr0,6 Where

Xrok = Xseok k=1,2,....5

Xro6 = Xri1

4.10A.4 CRC attachment for E-ROCH

The SE-RNTI isthe E-DCH Radio Network Identifier specific to E-ROCH defined in [13]. It is mapped such that Xiq 1

corresponds to the M SB.
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From the sequence of bitSX.o1, Xro,2, ---» Xro,6 & 16 bit CRC is calculated according to clause 4.2.1.1. That gives the
sequence of bitscy, G, ..., Cig Where

C = pim(ﬂ_k) k=1,2,...,16

This sequence of bits is then masked with Xiq 1, Xid.2, ---, Xid 16 8nd appended to the sequence of bits X;o,1, Xro,2, -+, Xro,6 tO
form the sequence of bitsys, s, ..., Y2 Where

Yi=Xro,i =12, ...6
Yi=(Ci-6 + Xiasi-6) 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 bitsy,, Y, ..., Y2, resulting
in the sequence of bits z, 2, ..., Zy.

4.10A.6 Rate matching for E-ROCH

From the input sequence z;, 2y, ..., Zg the bits zy, 2, Zs, Zg, 27, 211, 212, Z14, Z15, 217, Zo3, Zo4s Z31, 237, Zasy Za7, Ze1s Ze3, Zeas
771, Z72, 275, Z77, Z80, Z83, Zsa» Zss, Zs7, Zss, Zoo &€ punctured to obtain the output sequencery, ro, ..., feo-

4.10A.7 Physical channel mapping for E-ROCH

The E-ROCH sub frame is described in [2]. The sequence of bitsry, 1, ..., e IS mapped to the corresponding E-
ROCH sub frame. The bitsr, 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 istransmitted 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 from all pilot and TPC bits per slot over aradio frame;
- Pd: Received power per bit of DPDCH calculated from X bits per ot over aradio frame;
- X: the number of DPDCH bits per slot when transport format correspondsto 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:
- full rate 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 dataratesare 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 layersis 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 { heng} ) 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 variableis defined:

S(nend) =-10 IOg ( (ao(nend) - anin(nend) ) / (anax(nend)'amin(nend) ) ) [dB] (Eq 1)

where aa(Nend) @Nd ain(Neng) @re the maximum and minimum path-metric values among all survivors at end bit
POsition Neng, and ay(Neng) 1S the path-metric value at zero state.
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In order to reduce the probability of false detection (this happensif the selected path is wrong but the CRC misses the
error detection), a path selection threshold D isintroduced. 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 neyg. If the hypothetical trellis path
connected to the zero state that satisfies:

S(Nena) <D (EQ. 2)

isfound, 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 EqQ. 2 is found, the end bit position which has minimum value of s(Ne,) is
declared to be correct. If no path satisfying Eq. 2 is found even after al possible end bit positions have been exhausted,
the received frame data is declared to bein error.

Figure A-2 shows the procedure of blind transport format detection using CRC.

Possible end bit

.. Neng = 1 Nend = 2 Nend = 3 Neng = 4
positions Nepg

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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Figure A.2: Basic processing flow of blind transport format detection

A.2  Blind transport format detection using pseudo-flexible
positions

The blind detection procedure for each TTI begins by assuming a hypothesis for all values of RM; of Equation (1) of
subclause 4.2.7, based on a corresponding hypothesis regarding whether certain TrCHs are delivering a transport block
during that TTI. Based on this hypothesis, the blind detection then proceeds similar to blind transport format detection
with fixed positions. If this hypothesis results in a successful detection of at least one transport format based on a
passing CRC, the assumed hypothesisis considered to be validated to be correct. If there is no passing CRC, this
process is repeated with another hypothesis, until al hypotheses are exhausted.
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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 | Transmission time 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 2.27 - 2.53 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 4.27 - 453 (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 3.33 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 1.47-1.73 (S)
AorB DL: Spreading factor (D) =(1,2) or (2,1)
4 512 -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 (D) =(7,7)

(9): 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 slotsin the first frame,
y: the number of idle slotsin 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# | TSG Doc. | 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 3.0.0 | 3.1.0

unterleaving in 25.212
14/01/00 | RP_06 | RP-99680 | 004 | - [Changing the initial offset value for convolutional code rate 3.0.0 | 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 TTI and CFN 3.00 | 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 3.00 | 3.1.0
14/01/00 | RP 06 [ RP-99680 | 016 - |Removal of TrCH restriction in DSCH CCTrCH 3.0.0 [ 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 | - [Minimum SFin UL 3.0.0 [ 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 - | TECI coding and mapping including compressed mode 3.00 [ 3.1.0
14/01/00 - - - Change history was added by the editor 3.1.0 | 311
31/03/00 [ RP_07 |RP-000061( 025 | 2 |[CR for parity bit attachment to O bit transport block 3.1.11|3.2.0
31/03/00 | RP_07 |RP-000061( 029 1 [Limitations of blind transport format detection 3111|320
31/03/00 | RP_07 |[RP-000061| 034 | 1 |Clarification of fixed position rate matching 3111|320
31/03/00 | RP_07 |RP-000061( 035 1 |Clarification of DL compressed mode 3.1.11|3.2.0
31/03/00 | RP_07 |RP-000061| 036 | - |Reconfiguration of TFCS 3.111(3.2.0
31/03/00 | RP_07 [RP-000061( 037 | 1 |Removal of fixed gap position in 25.212 3.111(3.20
31/03/00 | RP_07 |RP-000061| 038 | 2 |Definition clarification for TS 25.212 3111|320
31/03/00 | RP_07 |RP-000061( 039 1 |Clarification on TFCI coding input 3.1.1|3.2.0
31/03/00 | RP_07 |RP-000061( 041 | 2 |[Correction of UL compressed mode by higher layer scheduling 3.1.11|3.2.0
31/03/00 | RP_07 |[RP-000061( 042 | 5 |Downlink Compressed Mode by puncturing 3.111(3.20
31/03/00 | RP_07 |RP-000061( 044 - [Modification of Turbo code internal interleaver 3111|320
31/03/00 | RP_07 |RP-000061( 045 - |Editorial corrections 3111|320
31/03/00 | RP_07 |RP-000061( 046 - | SF/2 method: DTX insertion after 2nd interleaver 3.1.1]3.2.0
31/03/00 | RP_07 |RP-000061| 047 | 1 |TFCI coding for FDD 3.111(3.2.0
31/03/00 | RP_07 |[RP-000061( 048 | - |Mapping of TFCI in downlink compressed mode 3.111(3.20
31/03/00 [ RP_07 |RP-000061( 049 - |Editorial changes to Annex A 311|320
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 3.1.11|3.2.0
31/03/00 | RP_07 |[RP-000061| 055 | 2 |Clarifications relating to DSCH 3111|320
31/03/00 | RP_07 |RP-000061( 056 | - |Editorial modification of uplink shifting parameter calculation for 3.111(3.20

turbo code puncturing
31/03/00 | RP_07 |RP-000062( 059 1 [Revision: Editorial correction to the calculation of Rate Matching 3111|320

parameters
31/03/00 | RP_07 |RP-000062( 060 1 [Editorial changes of channel coding section 3111|320
31/03/00 | RP_07 |[RP-000062( 061 | - |Removal of DL compressed mode by higher layer scheduling with | 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 3.2.0 [ 3.3.0
26/06/00 | RP_08 |RP-000266| 068 | - |Editorial modifications of 25.212 3.2.0 | 3.3.0
26/06/00 | RP_08 |RP-000266( 069 | - |Removal of BTED for flexible positions in Release 99 3.2.0 [ 3.3.0
26/06/00 | RP_08 |RP-000266( 070 | 1 |Editorial modifications 3.2.0 [ 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 |Corrections to 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 |Bitseparation of the Turbo encoded data 3.2.0 [ 3.3.0

26/06/00 | RP_08 |RP-000266( 076 | 1 |Revision of code block segmentation description 3.2.0 | 3.3.0

26/06/00 | RP_08 |RP-000266| 077 | - |Clarifications for TFCI coding 3.20 | 3.3.0
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Change history

Date TSG# | TSG Doc. | CR [ Rev Subject/Comment Old | New

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) 3.2.0 [ 3.3.0
26/06/00 | RP_08 [RP-000266( 081 | - |Correction of order of checking TFC during flexible position RM 3.20 | 3.3.0
parameter determination

26/06/00 | RP_08 |RP-000266( 082 | - |Editorial corrections in channel coding section 3.2.0 | 3.3.0
26/06/00 | RP 08 |RP-000266( 083 - | Correction for bit separation and bit collection 3.2.0 [ 3.3.0
26/06/00 | RP_08 |RP-000266| 084 | 1 |Correction on the spreading factor selection for the RACH 3.2.0 | 3.3.0
23/09/00 | RP_09 |RP-000341[ 079 | - |Clarification of compressed mode terminology 3.3.0 [ 3.4.0
23/09/00 | RP 09 |RP-000341| 085 | 1 |Editorial corrections in Turbo code internal interleaver section 3.3.0 [ 3.4.0
23/09/00 | RP_09 |RP-000341( 086 | 1 |Clarification on DL slot format for compressed mode by SF/2 3.3.0 [ 3.4.0
23/09/00 | RP 09 |RP-000341( 087 - | Corrections 3.3.0 [ 3.4.0
23/09/00 | RP_09 |RP-000341| 088 | 1 |Clarifications to TS 25.212 3.3.0 | 3.4.0
23/09/00 | RP_09 |RP-000341| 089 - | Correction regarding DSCH 3.3.0 [ 3.4.0
23/09/00 | RP_09 |RP-000341| 090 | - |Correction regarding CPCH 3.3.0 | 3.4.0
23/09/00 | RP_09 |RP-000341| 092 | 1 |Bitseparation and collection for rate matching 3.3.0 [ 3.4.0
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 3.4.0 | 3.5.0
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 [ 3.5.0
15/12/00 | RP_10 |RP-000538| 100 | 1 [Editorial corrections in TS 25.212 3.4.0 [ 3.5.0
15/12/00 | RP_10 |RP-000538| 101 | - [Correction to code block segmentation 3.4.0 | 3.5.0
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Change history

Date TSG# | TSG Doc. | CR [ Rev Subject/Comment Old | New
16/03/01 | RP_11 - - - |Approved as Release 4 specification (v4.0.0) at TSG RAN #11 3.5.0 | 4.0.0
15/06/01 | RP_12 |RP-010332]| 106 | - [Correction of compressed mode by puncturing 4.00 [ 41.0
15/06/01 | RP_12 |RP-010332| 108 | 1 [Dual transport format detection 4.0.0 | 4.1.0
15/06/01 | RP_12 |RP-010332| 112 | 1 [Correction for downlink rate matching for the DSCH 4.0.0 [ 41.0
21/09/01 | RP_13 |RP-010519( 115 | - |Correction of PDSCH spreading factor signalling 4.1.0 | 4.2.0
14/12/01 | RP_14 |RP-010737| 118 | - [Clarification of compressed mode 4.2.0 | 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 4.3.0 | 4.4.0
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 25.212 for HSDPA work item 4.3.0 | 5.0.0
07/06/02 | RP_16 |RP-020308[ 136 | - |Downlink 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 | - |Basis sequences for HS-DPCCH Channel Quality information code| 5.0.0 | 5.1.0
07/06/02 | RP_16 |RP-020316( 145 | 5 |UE specific masking for HS-SCCH partl 5.0.0 | 5.1.0
14/09/02 | RP_17 |RP-020582| 141 1 [Bit scrambling 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 transport 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-RNTI to UE identity mapping 5.1.0 [ 5.2.0
20/12/02 | RP 18 |RP-020846( 163 - | Correction of CQI index 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 CQI index 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 [ 54.0
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 540 | 55.0

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 5.5.0 | 5.6.0
21/09/03 | RP_21 |RP-030456( 179 | - |Correction on table number in first 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 5.5.0 | 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 UE identity 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 power 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-HICH and 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 TTI for DCH for all other 6.4.0 | 6.5.0
cases but when 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 E-AGCH 6.4.0 | 6.5.0
26/09/05 | RP_29 |RP-050450]|0222| - |SF max for E-DPDCH 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 grant values 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 SF when 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 2xSF4 with puncturing 6.6.0 | 6.7.0
20/03/06 | RP_31 - - Creation of Release 7 specification (v.7.0.0) at RAN#31 6.7.0 | 7.0.0
12/06/06 | RP_32 |RP-060370|0236| - [Clarification of E-TFCI terminology 7.00 | 7.1.0
29/09/06 | RP_33 |[RP-060490(0240| - |Correction to the E-DCH HARQ rate matching for compressed 7.1.0 | 7.20

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 | 7.5.0
30/05/07 | RP_36 |RP-070387[0248| 1 |Correction to coding of HS-SCCH to support FDD MIMO 74.0 | 750
30/05/07 | RP_36 |RP-070387(0251| 1 |HS-SCCH orders in MIMO mode 7.4.0 | 7.5.0
30/05/07 | RP_36 |RP-070388|0246| 5 [Introduction of 16QAM for HSUPA 74.0 | 75.0
30/05/07 | RP_36 |RP-070384[0247| 1 |Support for DL only SFN operation for MBMS FDD 7.4.0 | 750
11/09/07 | RP_37 [RP-070644)0252| - |16QAM modulation selection for HSUPA 75.0] 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 ina TTI in case of MIMO 7.6.0] 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| - |Correction to RV-coding in case 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 [ 84.0
03/03/09 | RP_43 |RP-090228 274 | 1 Correction to the puncturing limit allowed when UL 4PAM 8.4.0 | 8.5.0

modulation is allowed
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 Alignment with 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 with 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 o_f 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 created with 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 CQI reporting 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 10.1.0111.0.0
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
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