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4.5 Coding for HS-DSCH

Data arrives to the coding unit in form of a maximum of one transport block once every transmission time interval. The
transmission time interval is 2 ms which is mapped to a radio sub-frame of 3 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);
- congtellation re-arrangement for 16 QAM (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

transport block subscripts may be omitted (e.g. X, may be written X).

4.5.1

with the following specific parameters.

CRC attachment for HS-DSCH
CRC attachment for the HS-DSCH transport channel shall be done using the general method described in 4.2.1 above

There will be a maximum of one transport block, i=1. The CRC length shall aways be L, = 24 hits.

3GPP



Error! No text of specified style in document. 5 Error! No text of specified style in document.

45.1a Bit scrambling for HS-DSCH

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

im17™~im,21~im,31"*"
d...d d.

im,B =

The bits after bit scrambling are denoted d;,;, iy 52 Qi g e-es

Bit scrambling is defined by the following relation:

i = (O, + Y )Jmod2  k=12,..8

and Y, resultsfrom the following operation:

Y,=0 -15<m<1

Yo=1 m=1

16

Y’m=[Zgi -y’m]modz 1<m<B

i=1

where g ={0,0,0,0,0,0,0,0,0,01,0110.},

Ve =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 Bini; bimer Bimar—Bime-Gim1, dinp, dimg, .. .dimg iNput to the
block are mapped to the bits X1, X2, Xi3,.. Xix; 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, Oj2, Oir3,...Oirk-

Thevalue of Z = 5114 for turbo coding shall be used.
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4.7.2 Physical channel mapping for HS-DPCCH

The HS-DPCCH physical channel mapping function shall map the input bits wy directly to physical channel bitsin
Hrereasing so that bits are transmitted over the air in ascending order with respect to of k.

The HS-DPCCH physical channel mapping function shall map the input bits by directly to physical channel bitsin
Hrereasing-so that bits are transmitted over the air in ascending order with respect to of k.

CR page 3



3GPP TSG RAN Meeting #17 R1-02-0963
Biarritz, France, 3—6, September 2002

CR-Form-v7 |

CHANGE REQUEST \
* 25212 CR 149 srev _ & Current version; 510 ¥*

For HELP on using this form, see bottom of this page or look at the pop-up text over the 3 symbols.

Proposed change affects:  UICC appsd |:| ME Radio Access Network| X | Core Networkl:l
Title: ¥ HARQ bit collection
Source: ¥ TSG RANWG1
Work item code: 3 HSDPA-Phys Date: 8 dd/07/2002
Category: ¥ F Release: # Rel-5
Use one of the following categories: Use one of the following releases:
F (correction) 2 (GSM Phase 2)
A (corresponds to a correction in an earlier release) R96 (Release 1996)
B (addition of feature), R97 (Release 1997)
C (functional modification of feature) R98 (Release 1998)
D (editorial modification) R99 (Release 1999)
Detailed explanations of the above categories can Rel-4  (Release 4)
be found in 3GPP TR 21.900. Rel-5 (Release 5)

Rel-6  (Release 6)

Reason for change: 3 The case when N;¢s=0 (i.e. N.=0 and N, =0) is not correctly handle by the
description of HARQ bit collection in 4.5.4.4.

Summary of change: 3 e The text is modified so that the case when N; s, =0 is correctly handle.
e ltis also clarified that writing in and reading out column by column are
started from the first column.

Consequences if ¥ The case when N;4, =0 is not correctly handle.
not approved:

Clauses affected: ¥ 4544

Y|N
Other specs 3 X | Other core specifications 3
affected: X | Test specifications
X | O&M Specifications

Other comments: 3

How to create CRs using this form:
Comprehensive information and tips about how to create CRs can be found at http://www.3gpp.org/specs/CR.htm.
Below is a brief summary:

1) Fill out the above form. The symbols above marked 3 contain pop-up help information about the field that they are
closest to.

2) Obtain the latest version for the release of the specification to which the change is proposed. Use the MS Word
"revision marks" feature (also known as "track changes") when making the changes. All 3GPP specifications can be

CRpage 1l



downloaded from the 3GPP server under ftp:/ftp.3gpp.org/specs/ For the latest version, look for the directory name
with the latest date e.g. 2001-03 contains the specifications resulting from the March 2001 TSG meetings.

3) With "track changes" disabled, paste the entire CR form (use CTRL-A to select it) into the specification just in front of
the clause containing the first piece of changed text. Delete those parts of the specification which are not relevant to
the change request.

CR page 2



3GPP TS aa.bbb vX.Y.Z (YYYY-MM) CR page 3

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, =4 for 160AM and N, = 2 for QPSK
Ncol = Ndata/Nrow

where Nyaa IS 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.

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

N
N, {%J and N, = N

col

N, -N

tisys ' Vr 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 N; >0, alsointorows 1...N; in
the remaining Ney-N columns.

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

In the case of 16QAM for each column the bits are read out of the interleaver in the order row 1, row 2, row 3, row 4. In
the case of QPSK for each column the bits are read out of the interleaver in the order rowl, row2.
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4.6 Coding for HS-SCCH

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

- Channelization-code-set information (7 bits): Xoos 1 Xecs2s -+ Xecs7

- Modulation scheme information (1 bit): Xirs.1
- Transport-block size information (6 bits): Xths 1, Xtbs 2s -+ -» Xtbs6
- Hybrid-ARQ process information (3 bits): Xnap,1» Xnap,2: Xnap.3

- Redundancy and constellation version (3 bits): X1, Xrv.2, Xv3
- New dataindicator (1 bit): Xnd,1

- UE identity (16 bits): Xues Xue2s «-+ Xue 16

46.1 Overview

Figure 19 below illustrates the overall coding chain for HS-SCCH.

3GPP
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Figure 19: Coding chain for HS-SCCH

4.6.2 HS-SCCH information field mapping

46.2.1 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 X1, Xrv,2, Xrv,3 Where X, ; isthe msoM SB. Thisis done
according to the following tables according to the modulation mode used:

3GPP



Table 12: RV coding for 16 QAM

X (value) S r b
0 1 0 0
1 0 0 0
2 1 1 1
3 0 1 1
4 1 0 1
5 1 0 2
6 1 0 3
7 1 1 0
Table 13: RV coding for QPSK
Xiv (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 QP
X111 it 160AM

4.6.2.3 Channelization code-set mapping
The channelization code-set bitS X 1, Xees2: ---» Xeces 7 '€ coded according to the following:

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

for the first three bits (code group indicator):
Xeoes 1y Xecs.2s Xoos3 = MiN(P-1,15-P)

for the last four bits (code offset indicator):
Xoos s Xocss, Xecss Xees7 = [O-1-LP/81 * 15|
The definitions of Pand O aregivenin[3].

4.6.3 Multiplexing of HS-SCCH information

The channelization-code-set information Xees 1, Xecs2: -+ Xees7 8Nd Modul ation-scheme information Xy, ; are multiplexed
together. This gives a sequence of bitsx, 1, X; 2, ..., X1.8 Where

X1i = Kecsi i:1,2,...,7
X1 = Xmsic7 1=8

The transport-block-size information X 1, Xips 2: -+ Xtvs,e: Hybrid-ARQ-process information Xnap, 1:Xnap,2; Xnap,3:
redundancy-version information X, 1, X2, Xr,3 and new-data indicator X,q; are multiplexed together. Thisgives a
sequence of bitsXz 1, X2z, ..., X213 Where

3GPP



X2, = Xibsi i=1,2,....6
Xoi = Xnapj-s  1=7,8,9
X2i = Xrvi-9 i=10,11,12

Xoj = Xngj-z 1=13

4.6.4 CRC attachment for HS-SCCH

From the sequence of bitSXy 1, X12, ..., X18 X2.1, X2,2, -+ X2,13 @ 16 bits CRC is calculated according to Section 4.2.1.1.
This gives a sequence of hitscy, ¢, ..., Cie, This sequence of bitsis then masked with the UE ID X1, Xue2s - -+ Xue 165
where X1 isthe MSB and x 16 isthe LSB of the UE ID, and then appended to the sequence of bitsXy 1, X2, ..., X213 10
form the sequence of bitsys, Yo, ..., Yoo, Where

Vi = Xoj i=1,2,...,13

Yi = (Ci13.F Xuesi-13) Mod 2 i=14,15,...,29

The UE ID corresponds to the HS-DSCH Radio Network Identifier (H-RNTI) as defined in [13], expressed in unsigned
binary form. The mask-CRC bits-correspond-to-the sequence of bits ;Yo Yoor Where

V= X =12 13
Jt 2t L= Y =Ty ==

Vi =615+ Kyesi-13-R0E2——i=14:15--29
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4.6.6 Rate matching for HS-SCCH

From the input sequence z; 1, 71 5, ..., Ziagthe bitsz 1, 21 5, 71 4, Z1 8, 21 42, 21 45, Z1.47, Z1 48 @€ punctured to obtain the output
sequence ryq,fyo...r1.40.

From the input sequence z,1, 25, ..., 111 the bits 2,1, 25, 223, o4 Zo5, Zo6 22,7, 208, 2212, 2214y 22150 22,28y Zo.42, Zoa8s L5
2257, Zo.60r 22,66+ 22,69, 22,96y 22,99, 22,101, 22,102+ 22,104y 22,105+ 22,106, 22,107 22,108, 22,109 Z2,110, Z2,111 &€ punctured to obtain the
output sequence ro1,r;. ..M 2.80.

4.6.7 UE specific masking for HS-SCCH

The rate matched bitsry 1,r5...r1 40 Shal be masked in an UE specific way using the UE ID Xye 1, Xue2, -- - Xue16, Where
Xue,1 1ISthe MSB and X 16 iSthe LSB of the UE ID, to produce the bits s; 1,5, »...S1.40- The UE ID corresponds to the HS-
DSCH Radio Network Identifier (H-RNTI) as defined in [13], expressed in unsigned binary form.

Intermediate code word bits b, i=1,2...,48, are defined by endcoding the UE ID bits using the rate %2 convolutional
coding described in Section 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are punctured using
the rate matching rule of with-the general-methed-deseribed-in -Section 4.2.454.6.6 for the HS-SCCH part 1 sequence,
that is, the intermidiate code word bits by, by, b4, B, Dap, bas, D47, bsg arepunctured to obtain the 40 bit UE specific
scrambling sequence ¢, Cp, ....Cqo. Where-X; = 4&%4m—%andemm464haplsﬂemthmpuk%queneeb
Py the bits b,y brbgb}gJegbglJegrb@ ¥

€17€2+C40-

The mask output bits s; 1,S; »...S;,40 are calculated as follows:
Sik :(rl,k + Ck) mod 2 fork=1,2...40
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46.2.4 UE identity mapping

The UE identity isthe HS-DSCH Radio Network Identifier (H-RNTI) defined in [13]. Thisis mapped such that X,e1
corresponds to the MSB and X, 16 t0 the L SB.
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4.6.4 CRC attachment for HS-SCCH

From the sequence of bitsXy 1, X1 2, ..., X18 X2.1, X2.2, -+ X213 @16 bits CRC is cal culated according to Section 4.2.1.1.
This gives a sequence of bitscy, ¢, ..., Cie. This sequence of bitsis then masked with the UE {B-identity X,e1, Xue2s -+
Xue, 15%haex%44s$heM§Erandxue4g+s¢hel_§Be#ﬂquELD and then aopended tothe sequence of bits X, 1, X221+
he mask CRC b|ts correspond to the sequence of bitsys, Yo, ..., Y29, Where

%

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

Vi = Gz + Xyeni-13 mod 2 i=14,15,...,29
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4.6.7 UE specific masking for HS-SCCH

The rate matched bitsry 1,r5...r1 40 Shal be masked in an UE specific way using the UE HB-identity Xue 1, Xue2s -« Xue 165
where % 1 isthe MSB-and % e16 1sthe LSB-of the UED; to produce the bits s, 1,S; ».. .S 40 Fhe UED-correspondsto
the HS-DSCH-Radio-Netw entifie RN fi i expressed-i ; inarv-form:

Intermediate code word bits by, i=1,2...,48, are defined by endcoding the UE +B-identity bits using the rate %2
convolutional coding described in Section 4.2.3.1. Eight bits out of the resulting 48 convolutionally encoded bits are
punctured using rate matching with the general method described in Section 4.2.7.5 where X =48, &,=1, €,,~96 and
Eminus—=16. That is, from the input sequence by, by, ..., bsg, the bits by, b, bis, big, bas, bay, bsz, bss are punctured to obtain
the 40 bit UE specific scrambling sequence ¢1,C.. .Cso.

The mask output bits s; 1,S; »...S;,40 are calculated as follows:
Stk :(rl,k + Ck) mod 2 fork=1,2...40
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