TSG-RAN Working Groupl meeting #17 TSGR1#17(00)1477
Stockholm, Sweden, November 21 — 24, 2000

Agenda item:
Source: NTT DoCoMo
Title: Editorial corrections in TS 25.212 and TS 25.222

Document for: Decision

This document includes CRson both TS 25.212 and TS 25.222 which to correct wording in abbreviations, CRC
attachment, 1% interleaving and 2" interleaving section, and to clarify bitspadding and pruning for rectangular matrix
of 2"%interleaving. Through these corrections, the CRC attachment operation itself and the channel interleaving
algorithm itself are not changed at all. The major corrections, which should be applied for both TS 25.212 and TS
25.222 commonly, are as follows:

Section 3.3 Abbreviations (only for 25.212)
- Theabbreviation of CRC was corrected to“ Cyclic Redundancy Check” instead “ Cyclic Redundancy Code”.
Section 4.2.1 CRC attachment (corrected title)

- Toalignhow to entitle with the other sub-sectionsin the “ Transport channel coding/multiplexing” section, i.e. the
transmitter side operation basis, the title of this sub-section was changed to“ CRC attachment” because the current
title“ Error detection” basically indicates the operation at the receiver side.

- Exact words of “size of CRC parity” were described to clarify what is signalled from higher layers.
Section 4.2.1.1 CRC Calculation

- Lj, was explained asthe number of parity bits.

- Editorial corrections were made for the variablei.e.“D” should beitalic letters.

Section 4.2.1.2 Relation between input and output of the CRC attachment block (corrected section number and
title)

- Thetitle of this section was corrected to the exact name of the functional block in figure 1 and 2, i.e. “CRC
attachment block” instead “ Cyclic Redundancy Check”.

Section 4.2.5.2 1% interleaver operation

- Thedescription about the number of input bits was corrected.

- The numbering of columns and rows were clarified for the interleaving matrix.
Section 4.2.11 2" interleaving

- Thedescription about padding bits to be pruned at output of 2" interleaving, which was missing in the current
specification, was added.

- The numbering of columns and rows were clarified for the interleaving matrix.

- Thenotation of the inter-column permutation pattern P2 was aligned with the preferred mathematical notation
shownin TS 25.201 Annex A.
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TrCH number: Transport channel number represents a TrCH 1D assigned to L1 by L2. Transport channels are
multiplexed to the CCTrCH in the ascending order of theseIDs.

3.2 Symbols

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

x? round towards ?, i.e. integer such that x ? x? < x+ 1
x? round towards-?, i.e. integer such that x-1 < x? ? X
*? absolute value of x

@ g uncion, e () ? 50
sgn(x signum function, i.e. X) 7?2

4 2?1, x7?0

Nfirst Thefirst slot in the TG, located in the first compressed radio frame if the TG spans two frames.
Niast Thelast slot in the TG, located in the second compressed radio frame if the TG spans two frames.
Ner Number of transmitted slotsin aradio frame.

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

TrCH number

i

i TFC number

k Bit number

I TF number

m Transport block number

N Radio frame number of TrCH .

p PhCH number

r Code block number

I Number of TrCHsina CCTrCH.

G Number of code blocksinone TTI of TrCH i.

Fi Number of radio framesinone TTI of TrCH i.

M; Number of transport blocksinone TTI of TrCHi.

Naataj Number of data bits that are available for the CCTrCH in aradio frame with TFC j.
N;;: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.

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

Y, Y
z,Z

3.3 Abbreviations

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

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

CRC Cyclic Redundancy CheckCode
DCH Dedicated Channel

DL Downlink (Forward link)

DPCCH Dedicated Physical Control Channel
DPCH Dedicated Physical Channel
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DPDCH
DS-CDMA
DSCH
DTX
FACH
FDD
FER
GF
MAC
Mcps
MS
OVSF
PCCC
PCH
PhCH
PRACH
RACH
RSC
RX
SCH
SF
SFN
SIR
SNR
TF
TFC
TFCI
TPC
TrCH
TTI
TX

UL

Dedicated Physical Data Channel
Direct-Sequence Code Division Multiple Access
Downlink Shared Channel

Discontinuous Transmission

Forward Access Channel

Frequency Division Duplex

Frame Error Rate

GaloisField

Medium Access Control

Mega Chip Per Second

Mobile Station

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

Physical Channel

Physical RandomA ccess Channel
Random Access Channel

Recursive Systematic Convolutional Coder
Receive

Synchronisation Channel

Spreading Factor

System Frame Number
Signal-to-Interference Ratio

Signal to Noise Ratio

Transport Format

Transport Format Combination

Transport Format Combination Indicator
Transmit Power Control

Transport Channel

Transmission Time Interval

Transmit

Uplink (Reverse link)

3GPP

3GPP TS 25.212 V3.4.0 (2000-09)



Release 1999 12 3GPP TS 25.212 V3.4.0 (2000-09)

42.1 CRC attachmentError-detection

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is24,
16, 12, 8 or O bits and it is signalled from higher layers what CRC lengthsize that should be used for each TrCH.

4211 CRC Calculation

Theentire transport block is used to cal culate the CRC parity bits for eachtransport block. The parity bits are generated
by one of the following cyclic generator polynomials:

- Ocreas(BD) = DD** + DD?* + DD + DD° + DD + 1;
- Gereis(BD) = DD + DD + BD° + 1;
- Qorc12(PD) = DD + DD™ + DD°+ DD* + DD + 1;
- Jores(PD) =BD*8 + DD’ + DD+ DD® +DD + 1,
Denote the bitsin atransport block delivered to layer 1 by &, &0 &nzo) & e » @nd the parity bits by

Pirts Pimz» Pings) + Pin - A isthelengthsize of a transport block of TrCH i, misthe transport block number, and LiL
isthe number of parity bits. L; can take the values 24, 16, 12, 8, or 0 depending on what is signalled from higher layers.

The encoding is performed in a systematic form, which means that in GF(2), the poly nomial:
a'im‘J.DA?23 ’) aimZDA?22 ’)D ’) aimA D24 7 pimlD23 ’) pim2D22 ’)D ’) pim23D1 ’) pim24
yields aremainder equal to 0 when divided by gcreo4(BD), polynomial:

8D ?8,,D" ™ 20 28,0 ? 0uD® ? PreD™ 20 ? PrrgsD ? Pivas
yields aremainder equal to 0 when divided by gcrci6(BD), polynomial:

8, D" 28,0 20 28, D" ? D" ? P,D” 20 ? D" ? Py

im2
yields aremainder equal to 0 when divided by gcrci12(BD) and polynomial:

A?7 A?6 8 7 6 1
auD"" 78,0770 ?28,D"?puD ?pD ?U ?PD? P

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

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

4.2.1.242111 Relation between input and output of the CRC attachment blockSyelie
Redundancy-Check

The bits after CRC attachment are denoted by b ;,0,.,,0,5.0 lqui , where B; = A, + L;. The relation between &jmk

and biykis:
t1mk?a'imk k=123 ..., A

B ? PimLi2122ay) KEA+TLA+2A+3 ., A+l

3GPP
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Np; ™™ is defined in the Rate Matching subclause 4.2.7.

I, max

P1g; (x) defines the inter column permutation function for aTTI of length F; ?10ms, as defined in Table 3 in section
4.2.5.2. P1g; (x) isthe Bit Reversal function of x on log,(F;) bits.

NOTE 1: C[x], x=0toF;—1 the number of bits p which have to be inserted in each of the F;segments of the TTI,
where X is the column number before permutation, i.e. in each column of the first interleaver. C[P1gi(X)]

isequal to Np-m?Fi?X for x equal 0 to Fi—1 for fixed positions. It is noted Np™™ 7

1, max

initialisation step.

in the following

NOTE 2: chi[x], x=0to F; — 1, the counter of the number of bits p inserted in each of the F; segments of the TTI,
i.e. in each column of thefirst interleaver x is the column number before permutation.

col =0
whilecol < F; do -- here col isthe column number after column permutation
C[Plg (col)] = Np™F7e - initialisation of number of bitsp to beinserted in each of the F; segments of
the TTI number m
chi[P1ri(col)] =0 -- initialisation of counter of
number of bits p inserted in each of the F; segments of the TTI
col = col +1
end do
n=0,m=0
whilen < X; do -- from here col is the column number before column permutation

col =n mod F;

if chi[col] < C[col] do

Xin=pP -- insert one p bit
chi[col] = chi[col]+1 -- update counter of number of bits p inserted
else -- no more p bit to insert in this segment
Xin=2Z,m
m = m+1
endif
n=n+1
end do
4252 1%'interleaver operation

The 1™ interleaving is a block interleaver with inter-column permutations. The input bit sequence to the 4*-block
interleaver is denoted by X 1, X 5, X 3/, X ., wherei is TrCH number and X; the number of bits. {at-this-stage Here

Xi isassumed-and-guaranteed to be an integer multiple of the number of radio frames inthe TT1). The output bit
sequence from the block interleaver is derived as follows:

(1) Select the number of columns C1 from table 4 depending on the TTI. The columns are numbered0, 1, ..., C1 -1
from left to right.

3GPP
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(2) Determine the number of rows of the matrix, R1 defined as:

R1=X;/CL

The rows of the matrix are numbered 0, 1, ..., R1 - 1 from top to bottom.

(3) Writethe input bit sequenceinto the R1 ? C1 restangutar-matrix row by row starting with bit X, 1 inthetirst

column O of the-firstrow Oand ending with bit X; g;5c;) incolumn C1 - 1of row R1 - 1:

g X1 Xi 2 X 3 i X 1 2
’:? X; (c1a) X (c122) X (c173) i X (za) ’7
? [ [ U [ g ?
? ?

K (ropocry  Xigrimyczz) X (Ri2y2c123) i Xi (rioc1) ?

(4) Perform theinter-column permutation for the matrix based on the pattern <P1Cl’:j '> o0 shown intable

j2%,10 ,C1
4, .where Pl (j) istheoriginal column position of the j-th permuted column. After permutation of the columns,
the bits are denoted by Yik:

gyi‘l Yiroy Yizram U yi,((Cl?l)?Rl?l)g

Wiz Yirey Yizrezy U Yigerywmon 2
? 0 [] [ [ [ ?
? ?
WNr Yiery Yiery U Yicory 3

(5) Read the output bit sequence-Y+YoYt—Yremrry Vi1 Vi Yial! + Yicrory Of the £-block

interleavering column by column from the inter-column permuted R1 7 C1 matrix. Bit Y, , corresponds tothe

first-row 0 of thefirst-column 0 and bit Y, (R12C1) correspondsto row R1- 1 of columnC1- 1.

Table 4Inter-column permutation patterns for 1st interleaving

- Number of columns C1 Inter-column permutation patterns
<P1c1(0), P1ci(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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Bits on second PhCH after physical channel segmentation:

Up k= Xiey kK=1,2,...,U

Bits on the P"" PhCH after physical channel segmentation:
Up k= Xi(k+(P-1)2U) k= 1,2,...,U
where f issuch that :
- for modes other than compressed mode by puncturing, i = X« , i.e. f(k) = k, for dl k.

- for compressed mode by puncturing, bitu; ; corresponds to the bit x, with smallest index k when the bitsp are
not counted, bit u; » corresponds to the bit x, with second smallest index k when the bits p are not counted, and so
onforbitsuys ... Uy u U1, U2 Upu, . Up 1, Up2,. Upy -

4.2.10.1 Relation between input and output of the physical segmentation block in
uplink

The bitsinput to the physical segmentation are denoted by S, S,,S;,l] ,Sg. Hence, Xk = SxandY=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,, V\g,D yWipyy - Hence, Xk = Wk and Y = PU.

42.11 2" interleaving

The 2" interleavi ng is ablock interleaver and consists of bits input to a matrix with padding, withthe inter-column
permutations_for the matrix and bits output from the matrix with pruning. The bitsinput to the 2**block interleaver are

denoted by U1, UpoUps O, 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 foll ows:

(1) Setthenumberof columnsAssign C2 = 30to be the number of columns of the matrix. The columnsof the
matrix are numbered 0, 1, 2, ..., C2-_1 from left to right.

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

U? R2? C2
The rows of rectanqular matrix are numbered 0, 1, 2, ..., R2 - 1 from top to bottom.

(3) Write Fthe bitsinput bit sequence Up,Up 2,Up 3,00 Uy Mm&eﬂeavmg—ar&wnﬁen intotheR2 ? C2
rectangular-matrix row by row- starting with bit y,; in column 0 of row O:

3 Upa Up 2 Ups i Up 30 Z
':D Uy a1 U,z Uy a3 0 Uy 60 ')
? i 0 U U 0 ?
2 2
?“I p,((R2?1)?30?1) u p,((R2?2)?3072) u p,((R2?1)?30?3) D u p,(R2?30) a

3 yp,l yp,2 yp,3 D yp,CZ Z

’:? ypv(C2?l) yp,(02?2) yp,(cz?s) 0 yp,(2?C2) '7

? [ U 0 0 g 2

? ?

W (reoyrc2)  Yprernec222)  Yp(Re)2c223) O yp,(Rz?cz)’:?
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where Y, ?U,, fork=1,2, ... Uandif R2? C2> U, the dummy bits are padded such that Y, =0or1

fork=U+1U+2 ..., R2? C2. These dummy bits are pruned away from the output of the matrix after the
inter-column permutation.

(4) Perform the inter-column permutation for the matrix based on the pattern P2(H-{—=0-1—C2-1)
<P2r:j ’:>j??0,LD - that is shown intable 7, where P2(j) isthe original column position of the j-th permuted

column. After permutation of the columns, the bits are denoted by Yak Y'p i -

Z Yor Yoren Ypzren i Yo 2orem) Z Z y pl y' p(R271) y'p,(Z?RZ?l) Iy p,((C2-)?R271L) Z
’:)yp,z Yore2) Yp(zre22) i yp,(ZSX?FQ?Z)’:) ’)y ) y' p(R272) y' p(27R272) i ylp,((CZ-l)?FQ’?Z)':)
? [ [] (] (] [] ?? 0 [] [ [ ] ?
? ?7? , , , ?
Mo Yorn Yoery U Yeeor) 2Wor Yoer Yeery 0 Yoczr) 3

(5) The output of the 2% plock interleavering isthe bit sequence read out column by column from the inter-column
permuted R2 7 C2 matrix. The output is pruned by deleting dummy bits that were net-presentpadded into the
input bit-sequenceof the matrix before the inter-column permutation, i.e. bits¥pk Y, that correspondsto bits

Ypk Y,k Withk>U are removed from the output. The bits after 2" interleaving are denoted by

vV .,V

p1'Vp.2 il Vou whereVp 1 corresponds to the bit ¥k Y, « with smallest index k after pruning, Vp,2 to the

bit ¥k ¥’ b,k With second smallest index k after pruning, and so on.

Table 7 Inter-column permutation pattern for 2nd interleaving

Inter-column permutation pattern

< P2(0), P2(1), ..., P2(28C2-1) >
<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>

Number of columns C2

30
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Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or several
physical channels. However, an aternative way of multiplexing servicesisto use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having several parallel multiplexing chainsasinfigure 1, resulting in

several data streams, each mapped to one or several physical channels.

4.2.1 CRC attachmentError-detection

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). The size of the CRC is24,
16, 12, 8 or 0 bits and it is signalled from higher layers what CRC lengthsize that should be used for each TrCH.

4211 CRC Calculation

Theentire transport block is used to cal culate the CRC parity bits for eachtransport block. The parity bits are generated
by one of the following cyclic generator polynomials:

- Qcreas(BD) = DD** + DD?* + DD° + DD° + DD + 1;
- Gereis(BD) = DD + DD + DD + 1;
- Qorcr2(PD) = DD + DD™ + DD°+ DD* + DD + 1;
- Jores(PD) =BD*8 +DD7 + DD+ DD +DD + 1,
Denote the bits in atransport block delivered to layer 1 by 8.y, &2 &z @ma » @nd the parity bits by

Pira s Pimz» pme,D , pimL| . A isthe lengthsize of a transport block of TrCH i, misthe transport block number, and L;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.

The encoding is performed in a systematic form, which means that in GF(2), the polynomial:
a'imlDA?23 7 aimZDA?22 7[] 7 aimA D24 ? pimlD23 ? pim2D22 OD ? pim23D:L ? pim24
yields aremainder equal to 0 when divided by gcre24(BD), polynomial:

8,0 ?8,,D" ™ 20 28,,0°? 0uD® ? PreD™ 20 ? PrrgsD ? Piras
yields aremainder equal to O when divided by gcrci6(BD), polynomial:

?211 210 12 11 10 1
aimlDA ?a,,D"™ 20 28, D7 ? pD ?PieDT 2?0 ? PrsD ? P

im2
yields aremainder equal to 0 when divided by gcrci12(BD) and polynomial:

A7 A?6 8 7 6 1
8D ?8,,D 20 7? Ama D" ?PmD ? PmeD” ?0 ? PrsD ? Ping

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

If no transport blocks are input to the CRC calculation (M; = 0), no CRC attachment shall be done. If transport blocks
areinput 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 blockCyelie
Redundancy- Check

The bits after CRC attachment are denoted by B, 4,15, 0,5/ ;B , where B;= A+ L;. The relation between ajmk

and biykis:

ka?aimk k:112131'--1Ai

3GPP
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B ? Pim 212(k2ny KZA+TLA+2A+3 . A+l

3GPP



Release 1999 19 3GPP TS 25.222 V3.4.0 (2000-09)

4233 Concatenation of encoded blocks

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

channel coding block asitis. The bits output are denoted by C;;, G, C3,! , G , wherei isthe TrCH number and E; =
CiYi. Theoutput bits are defined by the following relations:

C ? Y k=12 ..,
Cy ? Yiokovy K=Yit LY+ 2 ..,2Y

Cik ? Viakoavy K=2Y¥i+1,2Y+2 .., 3Y,
(]
Cik ? Vic.koconyy K= (Ci-1Yi+ L (Ci-DYi+ 2., CY;

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

4.2.4 Radio frame size equalisation

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

Theinput bit sequence to the radio frame size equalisation is denoted by C;;, C;,, ;3] , G , wherei is TrCH number

and E; the number of bits. The output bit sequence is denoted byt;, t;,, t;3,L) , tj; , where T; is the number of bits. The

output bit sequence is derived asfollows:
tixk=cifork=1...F and
tx={0, 1} fork=E +1... T;, if E < T,
where

Ti=F*N; and

Ni ? ?Ei / F| 7 isthe number of bits per segment after size equalisation.

4.2.5 1st interleaving

The 1™ interleaving isa block interleaver with inter-column permutations. The input bit sequence to the 4*-block
interleaver is denoted by X; 1, % 5, X 3. , X% x, »Wherei is TrCH number and X; the number of bits. (ai-thisstage Here

Xi isassumed-and-guaranteed to be an integer multiple of the number of radio framesin the TT1). The output bit
sequence from the block interleaver is derived as follows:

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

2) determine the number of rows of the matrix, R1 defined as

—-R1=X-X/Cl;

The rows of the matrix are numbered 0, 1, ..., R1 - 1 from top to bottom.

3) writethe input bit sequenceinto the R1 ? C1 rectangular-matrix row by row starting with bit X ; inthefirst
column O of the-firstrow 0and ending with bit X—zmegy X (riocyy 1N cOIUMNGECL - 1 of row RLR1—1:

3GPP
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D) N ) )

X1

Xi (c17)

0

20 3GPP TS 25.222 V3.4.0 (2000-09)
Xi X 3 i X c1 Z
X (c122) X (c123) i X (zcy ’?
N U N 0 ?
?

K (rRopocry  Xigrimyeciza) X (Rinciog) i Xi (rioc1) ?

4) Perform the inter-column permutation for the matrix based on the pattern <P1c1’:j '> P01 17 shown intable

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

?Yi1
?

2Yio
? 0

?
i r

Yirry  Yizra

Yiri22)  Yi(zri22)

0 0

Yicery  VYiery

i yl ,((C171)?R1?1) 3

U Y (cryoriz) 2
0 0 ?

?
U Yicory 2

5) Read the output bit sequenceYr+YY—Yreorry Vi Vi Yial! + Yicrory Of the £-block

interleavering column by column from the inter-column permuted R1 7 C1 matrix. Bit Y; ; corresponds to the

first-row 0 of thefirst-column 0 and bit Y, (R12C1) correspondsto row R1- 1 of column C1- 1.

Table 4Inter-column permutation patterns for 1st interleaving

Inter-column permutation patterns
TTI Number of columns C1
<P1c¢(0), Plci(1). ..., P1cy(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>
4.25.1 Relation between input and output of 1% interleaving

The bitsinput to the 1¥ interleaving are denoted by t; ;,t; ,,t; 5,0, . wherei isthe TrCH number and T; the number

of bits. Hence, X k= tixand Xj = T,.

The bits output from the 1% interleaving are denoted by d; ;,d; ,,d; 5,0 , di’Ti and d; = Vi k.
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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; ,, f; 5[ , f;\, , wherei isthe TrCH number and V; is

the number of bitsin theradio frame of TrCH i. The number of TrCHs is denoted by I. The bits output from TrCH
multiplexing are denoted by S,S,,S;/] , g, where Sisthe number of bits,i.e. S? 7 V.. The TrCH multiplexing is

defined by the following relations:

s?f k=12..Vv
S ? fopoyy K= VitLVit2 VitV

S ? faaqov,y K= (VitVo)+1, (VitVo)+2, .., (Vi Vo) +V3
L

S< 7 fl (K2(V1 Vo 70 2V1)) k= (V1+V2+ ...+V|_1)+ 1, (V1+V2+ ...+V|_1)+ 2, ..., (V1+V2+ ...+V|_]_)+V|

4.2.9 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhnCHs. The bits
input to the physical channel segmentation aredenoted by S,S,,S;,l] , S5, where Sisthe number of bitsinput to the
physical channel segmentation block. The number of PhCHs is denoted by P.

The bits after physical channel segmentation are denoted upl ,u D27 up 3 U ,u pU. where p is PhCH number and U, is
’ ! ’ p

thein general variable number of bitsin the respective radio frame for each PhCH. The relation between §¢ and Up k is
given below.

Bits on first PhCH after physical channel segmentation:
Uy, ?s. k=12,..,U

Bits on second PhCH after physical channel segmentation:
Uy ?S k=1,2,..,U;

* (k?Uy)

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

Upk ? Skw,2 200y K=12, ., Up

4.2.10 2nd interleaving

The 2" interleaving is a block interleaver and consists of bits input to a matrix with padding, the inter-column
permutation for the matrix and bits output from the matrix with pruning. The 2nd interleaving can be applied jointly to
al data bits transmitted during one frame, or separately within each timeslot, on which the CCTrCH is mapped. The
selection of the 2nd interleaving scheme is controlled by higher layer.
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4.2.10.1 Frame related 2nd interleaving

In case of frame related 2" interleavi ng, the bitsinput to the 2 plock interleaver are denoted by X, X%, X, I X

where U isthe total number of bits after TrCH multiplexing transmitted during the respective radio frame with
S?U?2U,.

p

The relation between Xk and the bits Uy k in the respective physical channelsis given below:.

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

X(k?Ul) ?Uz’k k=1,2,..UU

Xk2U,2. 205 U KK=1,2, ., Ualp

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

(1) Set—thenumberof-columnsAssign C2 = 30to be the numb er of columns of the matrix. The columns of the
matrix are numbered 0, 1, 2, ..., C2-_1 from left to right.

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

Uu?R2XC2

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

(3) Write Fthe bits-input bit sequence X, X, XS,D X te—thez“dﬂeﬂe%ng-aﬁwnﬁen intotheR2 ? C2
rectangular-matrix row by row- starting with bit Y, in column O of row O:

? X X X3 Uo% 2?2 W) Y2 Ys U Yoo ?
? ?7? ?
2 X X3 X33 0 X 22 You Y Yic223) U Yres 2
? 0 [ 0 0 g ?? 0 [ [ 0 0 ?
2 27 2
Mo Xrompamz  Xrewpzors U Xazao? Wireopceny  Yireoperrn Yirempczoy U Yireo) 2

where Y, ? X, fork=1.2, ....Uandif R2? C2> U, the dummy bits are padded such that Yy, =0or 1fork =

U+1, U+2 ....R2? 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 {22-{}4—0-1—-C2-1)
<P2’:j ,:>j’>')0 1) o2 that is shown in table 7, where P,(}j) isthe original column position of the jj-th permuted

column. After permutation of the columns, the bits are denoted by ¥« ', -

Zyl Yroot  Yoren U y29?R2?lZgyll Y (R yl(Z?RZ?l) 0 y((CZ—l)?RZ?l)g

2Y2  Yroz Yorer i Yoorro229 ’:)ylz Yoo Y(mreory U y'((CZ—l)?RZ?Z)’:)
?0 0 0 N 0 2?2?20 [ 0 0 0 ?
? ? ? 1 1 1 ?
Ve Yore Yore U Yaorz ? ‘?sz Yory Yer 0 Yicor) 2

(5) The output of the 2% plock interleavering isthe bit sequence read out column by column from the inter-column
permuted R2 7 C2 matrix. The output is pruned by deleting dummy bits that were net-presentpadded into the
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input bit-sequenceof the matrix before the inter-column permutation, i.e. bits¥i Y', that corresponds to bits

X Y, withkk > UJU are removed from the output. The bits after frame related 2" interleavi ng are denoted by

Vi,V U "\ » where ¥V1 corresponds to the bit ¥ y'k with smallest index kk after pruning, ¥V» to the bit

Yic y'k with second smallest index kk after pruning, and so on.

4.2.10.2 Timeslot related 2" interleaving

| In case of timeslot related 2" interleaving, the bits input to the 2*.block interleaver are denoted by
X 10 %20 X 30l 1 %y, » Wheret refersto acertain timeslot, and U is the number of bits transmitted in this timeslot

during the respective radio frame.

| In each timeslot t the relation between X k and U p k is given below with B.P; refering to the number of physical
channels within the respective timeslot:

X ?Uq k=1,2,..,Uy

xt'(k?utl) ? ut,2,k k= 11 2 y ey Ut2

Xt,(k?utl?...?utwn) ?ut,H,k k=12,.., Ug

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

?
?
?
?
f)

(1) Set—thenumberofcolumnsAssign C2= 30.to be the number of columns of the matrix. The columns of the

matrix are numbered 0, 1, 2, ..., C2 - 1 from left to right.

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

YU ? R27? C2.

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

(3) Writhe Fthe bitsinput bit sequence X, 1, % 5, X 3.0 1 X, tothe 2 interleaving-are- wiitten into the R2 ? C2

rectangular-matrix row by row- starting with bit Y, ; in column 0 of row 0:

? X % 2 X3 U Xz ?

? ?

2 Xa X 32 X 33 U Xeo 9

? [] [] [ [ 0 ?

? ?

K (ramysorr)  Xe(Rezy2e072)  Xe(Razyzsms) L X (rzz0) 2
Yia Yi2 Yis T Ve ?)
Vi) Yi(c222) Yi(c223) U Yigercy) 2
0 U 0 U o ?
?

Wi (reoyrc2ry  Yi(reorczezy  Yi(rernrc223) i Yi(re2c2) 2

where Y, ? X, fork=1,2 ..., U, andif R2? C2 > U,, the dummy bits are padded such that Y, , =0 or 1for

k=U+1. U +2 ....R2? C2. These dummy bits are pruned away from the output of the matrix after the inter-

column permutation.
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(4) Perform the inter-column permutation for the matrix based on the pattern P2(H)-{—=0-1—-C2-1)
<P2r:j ’:>j??0,LD - that is shown in table 7, where P2(j}) is the original column position of the j-th permuted

column. After permutation of the columns, the bits are denoted by ¥« ', , -

Zyt,l Yireny  Yieoreoy i yt,(29?R2?l)gZy.t,1 ylt,(RZ?l) ylt,(2?R2?l) i ylt,((CZ-l)?RZ?l)g

':DYt,z Yire22) Yi(zr222) i yt,(29?R2?2)':?’:7ylt,2 y|t,(R2?2) y|t,(2’?R2?2) i ylt,((CZ-l)?RZ?Z)':?

? [ 0 0 0 0?2?20 0 0 0 0 ?
? ?

9
WMore Yeomy Yumry L Yeeere ?@ylmz Yiewry Yiery U Yeer 2

(5) The output of the 2 plock interleavering isthe bit sequence read out column by column from the inter-column
permuted R2 7 C2 matrix. The output is pruned by deleting dummy bits that were not-presentpadded into the

input bit-sequenceof the matrix before the inter-column permutation, i.e. bits¥;x Y'; , that corresponds to bits

%tk Yy Withk > U are removed from the output. The bits after time slot 2" interleavi ng are denoted by

ViV U Ve, - where V1 corresponds to the bit ¥k y't’k with smallest index k after pruning, V2 to the bit

Mk y't,k with second smallest index k after pruning, and so on.

Table 71nter-column permutation pattern for 2nd interleaving

Number of Columns Inter-column permutation pattern
Aumber C2 < P2(0), P2(2), ..., P2(29C2-1) >
30 <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>
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