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I ntroduction

This paper proposes modifications on multiplexing for TDD in order to provide a consistent description throughout
the document. All proposed changes reflect the modifications introduced in [3] to guarantee that both specifications on
multiplexing, [1] and [2], use the same notation.

Besides, the text proposal in [4], which has aready been accepted by Ad Hoc 1, has been adapted to the new notation
and incorporated in this text proposal. Furthermore, section 6.2.11 dealing with multicode transmission has been
removed, since this topic is described in detail elsewhere [5]. Finaly, the picture given in Annex 1 detailing part of
the data flow has been removed since it is no longer needed.
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5 Definitions, symbols and abbreviations

5.1 Definitions

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

<defined term>: <definition>.

5.2 Symbols

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

éxuround towards ¥, i.e. integer such that X £ &t < x+1
éaround towards -¥, i.e. integer such that x-1 < &0 £ x
¢x¢absolute value of x

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

TFC number

Bit number

TF number

Transport block number

Radio frame number

PhCH number

Code block number

Number of TrCHsin a CCTrCH.

Number of code blocksin one TTI of TrCH i.

Number of radio framesin one TTI of TrCH i.

Number of transport blocksinone TTI of TrCH i.

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.

'UZ_TI_()__"ODB_X'_'_'

5.3 Abbreviations

ARQ Automatic Repeat on Request

BCH Broadcast Channel

BER Bit Error Rate

BPSK Binary Phase Shift Keying

BS Base Station

BSS Base Station Subsystem

CA Capacity Allocation

CAA Capacity Allocation Acknowledgement
CBR Constant Bit Rate

CCCH Common Control Channel

CCTrCH Coded Composite Transport Channel
CD Capacity Deallocation

CDA Capacity Deallocation Acknowledgement
CDMA Code Division Multiple Access
CTDMA Code Time Division Multiple Access



CRC

DCA
DCCH
DL
DRX
DSCH
DTX

FACH
FDD
FDMA
FEC
FER

GF

HCS
JD

L1
L2
LLC

MA
MAC
MAHO
MO
MOHO
MS
MT

NRT

PCCC
PCH

QoS

RACH
RF
RLC
RRC
RRM
RT
RU

SCCC
SCH
SDCCH
SFN
SNR

TCH

Cyclic Redundancy Check

Dynamic Channel Allocation
Dedicated Control Channel
Downlink

Discontinuous Reception
Downlink Shared Channel
Discontinuous Transmission

Forward Access Channel

Frequency Division Duplex
Frequency Division Multiple Access
Forward Error Control

Frame Error Rate

GaloisField

Hierarchical Cell Structure
Joint Detection

Layer1
Layer 2
Logical Link Control

Multiple Access

Medium Access Control
Mobile Assisted Handover
Mobile Originated

Mobile Originated Handover
Mobile Station

Mobile Terminated

Non-Real Time

Power Control
Parallel Concatenated Convolutional Code
Paging Channel

Quiality of Service
Quaternary Phase Shift Keying

Random Access Channel
Radio Frequency

Radio Link Control

Radio Resource Control
Radio Resource Management
Real Time

Resource Unit

Serial Concatenated Convolutional Code
Synchronization Channel

Stand-alone Dedicated Control Channel
System Frame Number

Signal to Noise Ratio

Switching Point

Traffic channel



TDD Time Division Duplex

TDMA Time Division Multiple Access

TFCI Transport Format Combination Indicator
TrBk Transport Block

TrCH Transport Channel

UL Uplink

UMTS Universal Mobile Telecommunications System
VBR Variable Bit Rate

6 Multiplexing, channel coding and interleaving

6.1 General

Data stream from/to MAC and higher layers (Transport block / Transport block set) is encoded/decoded to offer
transport services over the radio transmission link. Channel coding scheme is a combination of error detection, error
correcting (including rate matching), and interleaving and transport channels mapping onto/splitting from physical
channels.

In the UTRA-TDD mode, the total number of basic physical channels (a certain time slot one spreading code on a
certain carrier frequency) per frame is given by the maximum number of time slots which is 15 and the maximum
number of CDMA codes per time dlot.

6.2 Transport channel coding/multiplexing

Figure 6-1 illustrates the overall concept of transport-channel coding and multiplexing. Data arrives to the
coding/multiplexing unit in form of transport block sets, once every transmission time interval. The transmission time
interval is transport-channel specific from the set { 10 ms, 20 ms, 40 ms, 80 ms}.

The following coding/multiplexing steps can be identified:

Add CRC to each transport block (see section 6.2.1)

TrBk concatenation / Code block segmentation (see section 6.2.2)

Channel coding (see section 6.2.3)

Rate matching (see section 6.2.5)

Interleaving (two steps, see sections 6.2.4 and 6.2.8)

Radio frame segmentation

Multiplexing of transport channels (two-steps-see sections-6.2.2-and 6.2.6)
Physical channel segmentation (see section 6.2.7)

Mapping to physical channels (see section 6.2.9)

The coding/multiplexing steps for uplink and downlink are shown in Figure 6-1.
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Figure 6-1. Transport channel multiplexing structure for uplink and downlink

Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or several
physica channels. However, an aternative way of multiplexing services is to use multiple CCTrCHs (Coded
Composite Transport Channels), which corresponds to having severa parallel multiplexing chains as in Figure 6-1,
resulting in several data streams, each mapped to one or several physical channels.




6.2.1 Error detection

Error detection is provided on transport blocks through a Cyclic Redundancy Check. The CRC is 16, 8 or 0 bits and it
issignalled from higher layers what CRC length that should be used for each transport channel.

6.2.1.1 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:

Gores(D) =D+ D + D%+ 1
geres(D) =D®+ D’ +D*+D¥+D +1

Denote the bitsin atransport block delivered to layer 1 by &y, 8y s @imgs- - -1 &imy, . @0d the parity bits by

Pt Pimz1 Pimgs- -1 P, ~Aiisthe length ofatransport block of TrCH i, mis the transport block number, and L, is

16, 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

3D +2,,D ™+ 48, D + pyD® + P DY .+ Py D+ P

yields aremainder equal to 0 when divided by gcreis(D). Similarly,
8D +8,,D""°+. .. +8, D+ p, D" +p,,D°+...+ p; D'+ pg

15-B2Ba——bn-and- the party-bits by-prspo——pL—N-Hsthe

6.2.1.2 Relation between input and output of the Cyclic Redundancy Check

The bits after CRC attachment are denoted by B4, 02,83, - - Bg . Where Bi=Ai+L;. The relation between aimi

and Dy is:
b,=a, k=123 .A

Bk = P, +1- k- Ay KEA+LA+2A+3, ... A+l

6.2.2 ist-multiplexing Transport block concatenation and code block

segmentation

All transport blocksin aTTI are serially concatenated. |f the number of bitsin aTTI islarger than Z, then code block
segmentation is performed after the concatenation of the transport blocks. The maximum size of the code blocks
depend on if convolutional or turbo coding is used for the TrCH.




11.116.2.2.1 Concatenation of transport blocks

The bits input to the transport block concatenation are denoted by B,,4,0,2,0,3,- - -, B,ng _Wherei is the 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, . Where

is the TrCH number and X;=M,B;. They are defined by the following relations:

X = By k=1,2...B

Xk =B o8 k=B +1,B+2..2B

Xk =03 k- 28, k= 2B +1,2B + 2, ... 3B

Xk = h,Mi,(k-(Mi-l)Bi) k=Mi-DB+1, M -1B +2 ... MB;

111.26.2.2.2 Code block segmentation

< Note: It is assumed that filler bitsare setto 0 >

Segmentation of the bit sequence from transport block concatenation is performed if X;>Z. The code blocks after
segmentation are of the same size. The number of code blocks on TrCH i is denoted by C;. If the number of bits input
to the segmentation, X;, is not a multiple of G, filler bits are added to the last block. The filler bits are transmitted and
they are always set to 0. The maximum code block sizes are:

convolutional coding: Z = 512 - K,
turbo coding: Z = 5120 - K,

The bits output from code block segmentation are denoted by O,;,0;,,0,3,...,0,, . Wherei isthe TrCH number, r

is the code block number, and K; is the number of bits.
Number of code blocks: C; = éX; / Zu

Number of bitsin each code block: K; = éX; / Ciu
Number of filler bits: Y; = GK; - X

If_Xi £ Z then Om( = Xk and Ki = Xi;

”_)(13 Z, then

O = Xy k=12 ..K
O|2k :Xi,(k+Ki) k: 1, 2,..., Kl
Oz = X (k+2K,) k=12 ...K
Ock = Xik+c-pK)) k=12 ..K_-Y

Ock = k= (K-Y)+1 (K-Y)+2, ...K;




Bitstrom-transpert-block-P-of-transpert-channe-1-Wip1 - Wapor Wips——Wipk

Bitsfrom-transpert-bleckP-of-transpert-ehanne2-Wopi- Wopo-Wapgr——Wopk

Bitstrom-transpert-block-P-of-transpert-channe-R-Wrpi Wrp2r WRpa——WRpK

dkz_wﬂk K= 11 21 y IS )
=w k=K+i K+2 2K
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€l =Wapge(p-ayKy = T
e =W ——— k= PR+ L P 1K A
a . TrCH2
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6.2.3 Channel coding

Code blocks are delivered to the channel coding block. They are denoted by O, ;,0,,,0;3;--., Ok, . Wherei isthe

TrCH number, r isthe code block number, and K; is the number of bitsin each code block. The number of code blocks
on TrCH i is denoted by C;. After encoding the bits are denoted by X1, X;; 5, X3, -+, X;x, - The encoded blocks are

serialy multiplexed so that the block with lowest index r is output first from the channel coding block. The bits output
aredenoted by G, G,,GCg,...,Cg . Wherei isthe TrCH number and E; = C;X;. The output bits are defined by the

following relations:

Clk:Xilk k:1,2,...,X1
Clk :Xi,Z,(k-Xi) k:Xi+ 1, X1+2,..., 2Xl
Clk = Xi,3,(k- 2X,) k= 2Xl + 1, 2Xl + 2, feny 3Xl




Cik = Xi,Ci,(k- (G-1)X,) k= (Cl - 1)Xl + 1, (Cl - 1)Xl + 2, feny Ci)_(i

The relation between Ok and Xjrk and between K; and X; is dependent on the channel coding scheme.

The following channel coding schemes can be applied to transport channels.

Convolutional coding
Turbo coding
No channel coding

Table 6.2.3-1 Error Correction Coding Parameters

Transport channel type Coding scheme Coding rate

BCH 1/2

PCH

FACH

RACH Convolutional code V2273, _;’84 Echiorsote:
the-valuesta-sguare-brackets
have-not-yet-been-approved:>

DCH i

DCH Turbo code 1/2, 1/3 or no coding

Note 1: The exact physical layer encoding/decoding capabilities for different code types are FFS.

Note 2: In the UE the channel coding capability should be linked to the terminal class.

6.2.3.1 Convolutional Coding

Constraint length K=9. Coding rates 1/2; and 1/3-ane-2/3#8}. |
The configuration of the convolutional coder is presented in Fig. 6-2.

The output from the convolutional coder shall be done in the order starting-frem-outputO, outputl,-and output2,
outputO, outputl, ..., output2. (When coding rate is 1/2, output is done up to output 1).

Theinitial value of the shift register of the coder shall be “al 0".

K-1 tail bits (value 0) shall be added to the end of the codeirg block before coding. |

Ky<=Ry—Cy:

10



The 1% interleaving is a block interleaver with inter-column permutations. The bits input to the 1% interleaving are

denoted by G;,G,Cgs;. .., G, . Wherei isthe TrCH number and E; the number of bits. The following steps are

applied:

D

Select the number of columns C, from Table 6.2.4-1.

(2) Determine the number of rows R, by finding minimum integer R, such that,

E£R  C,.
(3) Thebitsinput to the 1¥ interleaving are written into the Ry _ C, rectangular matrix row by row.
G G2 Gs -+ G,
C|,(Cl+1) Cl (C1+2) Cl ,(C+3) te Cu,(zcl)

(4)

(5)

D> D> D> D> D~
[ ey ey el el Y aZ

€ (r-nci+)  Gr-nc+2) Cre-nory  -Gren

Perform the inter-column permutation based on the pattern {P,(j)} (j=0, 1, ..., C-1) that is shown in Table 6.2.4-

1, where P,(j) is the original column position of the j-th permuted column. After permutation of the columns, the

bits are denoted by Vik.

éyil Yir+y Yier+y "'yi,((Cl-l)R1+1)l;|

7

e
éyiz Yir+2 Yier+2 - Yioc-pr+2) u
e : :

[(@N ey e

é
&r  Yiery  VYiery - Yier)

The output of the 1* interleaving is the bit sequence read out column by column from the inter-column permuted
Ry~ _C, matrix. The output is pruned by deleting bits that were not present in the input bit sequence, i.e. bits Yix
that corresponds to bits cj, with k>E; are removed from the output. The bits after 1% interleaving are denoted

d1,d;,,dis,...,dig , wheredi; corresponds to the bit Vi, with smallest index k after pruning, di» corresponds to

the bit Vi with second smallest index k after pruning, and so on.

11




Table6.2.4-1

TTI Number of columns C; I nter-column permutation patterns
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}

6.2.5 Radio frame segmentation

If the transmission time interval is longer than 10 ms, the bitsin the TT| are segmented into several radio frames. The
radio frame segmentation is done so that the number of bitsin each radio frame is the same. If the number of bitsin
the TTI is not a multiple of the number of radio framesin the TTI, then filler bits are added to the radio frames which
contain one bit less than the first radio frame.

< Note: It is assumed that filler bitsare setto 0 >

The number of radio frames in the transmission time interval of TrCH i is denoted by F; and the number of bitsin the
TTI by E;. The number of filler bits Z for TrCH i is calculated as:

Z = (Fi - (Ei_mod Fj))mod F; (z1{0,1,2, .., F-1})

The radio frames are numbered 1 £ n_£ F;. The bits input to physical channel segmentation are denoted by
d,d,,dis,...,d . and the output by €;,6,,€5,...,€y, . The radio frame segmentation is defined by the
following relations, where N; = (E + Z) / Fi:

n=1 g =d, k=1,2,...N,

n=2 & = diken,) k=1,2,...N

di(k+(Fi-zi.1)Ni) k=1,2,... N

=digr-zynyK=1,2, .., N -1

En, =
ﬁQK = di(k+(Fi -)N;) k=12, ... NI’-_l
n=F
g, =0

The bits from radio frame segmentation are output radio frame by radio frame in ascending order with respect to n.




F=TF—(-mod FH{0,4, 2 F-1—H numberof filler bits
i+ )T =R—/ Fargetradioframe size for-uplink
HrL Othen
—Foreach t (& F-ri+1)

_ _ .

—End
End-H

G'h'rz—b' i i#iﬁi)—}%&i#i)ﬂi

Bitsafter radio-frame segmentation-in-the-(F; ;)" 10-msec time interval- (=T, —;)

s S T e L aa el
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Bitsafter radio frame segmentation-in the (T, —+1)" 10 msec time interval - (t=T, ++1)
i =bi T r e ey B2 AR R

e=filter bi(o/ ) ——j=(bi+rphi————(filler bit)

Bits afterradio frame segmentation-in the T, 10 msec time interval: 4=T;)
€ =bi g r ey =B AR

e=filter biO/ ) ——j=(hi+r)fi——{filler bit)

6.2.6 Rate matching

Rate matching means that bits on a transpert-channel TrCH are repeated or punctured. Higher layers assign arate-
matching attribute for each transpert-channel TrCH. This attribute is semi-static and can only be changed through

higher layer signalling. The rate-matching attribute is used when the number of bits to be repeated or punctured is
calculated.

The number of bits on a transpert-chanrel TrCH can vary between different transmission time intervals. When the
number of bits between different transmission time intervals is changed, bits are repeated to ensure that the total bit
rate after second multiplexing isidentical to the total channel bit rate of the allocated dedicated physical channels.

Notation used in Section 6.2.56 and subsections:

Nij: Number of bitsin aradio frame before rate matching on transpert-channel TrCH i with transport format
combinationj .

DN;; :  If positive - number of bitsto be repeated in each radio frame on transpert-channel TrCH i with transport
format combination j.
If negative - number of bits to be punctured in each radio frame on transpert-chanrel TrCH i with transport

format combination j.
RM;:  Semi-static rate matching attribute for transpert-chanrel TrCH i. Signalled from higher layers.

PL: Puncturing limit for uplink. This value limits the amount of puncturing that can be applied in order to
minimise the number of dedicated physical channels. Signalled from higher layers.

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

Fl: Number of transpert-channel TrCHsin a CCTrCH.

Zyi: Intermediate calculation variable.

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

kn;: Radio frame number in the transmission time interval of transpert-channelTrCH i (0 £ kn; < F).

q: Average puncturing distance.

Iz(kn;): Theinverse interleaving function of the 1% interleaver (note that the inverse interleaving function isidentical

to the interleaving function itself for the 1% interleaver).

Skn): The shift of the puncturing pattern for radio frame kn;.
TF(): Transport format of transpert-channel TrCH i for the transport format combination j.

6.2.6.1 Determination of rate matching parameters

The following relations are used when calculating the rate matching pattern:

14




ég a
éa- RMi xNij U
Loy = glg_l deata,jH for all m = 1 .. T where & dmeans round-downwards
ga. R'\/Il ><|\Iij H
i=1
DNij = Zij - Zi.l,j - Nij foralli=1..1F

Puncturing can be used to minimise the number of required transmission capacity. The maximum amount of
puncturing that can be applied is signalled at-connection-setup-from higher layers and denoted by PL. The possible
values for Nyqa are-alwaysmultiplesofin upllnk and downllnk depend on the dedlcated phySIcaI channels WhICh are
assigned to the link, respectively.-wi al y an a - The
supported set of Nyga , denoted SETO, depends on the UE capabllltles Ndata i for the transport format combl nationj is
determined by executing the following algorithm:

SET1 = { Ngaa in SETO such that N PL ><N iS non negative
{ Nyata data = >a mln{R } €9 }

Ndata,j =min SET1

The number of bits to be repeated or punctured, DN;, within one radio frame for each transpert-chanrel TrCH i is |
calculated with the relations given at the beginning of this section for all possible transport format combinations j and
selected every radio frame. For each radio frame, the rate-matching pattern is cal culated with the algorithm in Section
46.2.6.32, where DN = DN; and N = N;;. ‘

Additionally, the following parameters are needed:

= &N;j/(6 DN,jO )0i-w

if giseven
then g = q—gcd(q, Fi)/Fi -- where gcd (g, Fi) means greatest common divisor of g and F;
__-- hotethat ' is not an integer, but amultiple of 1/8

ese
q=q
endif
forl = 0toF-1
Sk (@*gq'umod F)) = (d*q'udiv F)—where-é-t-means+odnd-upwards:
end for

6.2.6.2 Rate matching algorithm

hebi : hig by
The bits input to the rate matching are denoted by €,,6,,€;,...,6y . Whereiisthe TrCH with N = N; = Ni.

The bits output from the rate matching are denoted by fi,, fi,, fi3,..., f, . wherei isthe TrCH number and

\_/i:N+DN = Nii+DNﬂ_-

Note that the transport format combination number | for ssimplicity has been left out in the bit numbering.

The rate matching ruleis as follows:

if puncturing is to be performed

y=-DN

15



e=(2*S(n) * y+ N) mod 2N --initial error between current and desired puncturing ratio

m=1 -- index of current bit
dowhilem<=N
eze—-2*y -- update error
if e<= 0then -- check if bit number m should be punctured
puncture bit Xy,
e=ze+ 2*N -- update error
endif
m=m+1 -- next bit
end do
else
y=DN
e=(2*S(n) * y+ N) mod 2N --initial error between current and desired puncturing ratio
m=1 -- index of current bit
dowhilem<= N
eze—-2*y -- update error
dowhilee<=0 -- check if bit number m should be repeated
repest bit Xm
e= e+ 2*N -- update error
enddo
m=m+1 -- next bit
end do
end if

A repeated bit is placed directly after the original one.

€167 €36

6.2.7 SeeondTrCH multiplexing

Every 10 ms, one radio frame from each TrCH is delivered to the TrCH multiplexing. These radio frames are seridly

16



multiplexed into a coded composite transport channel (CCTrCH).
The bits input to the TrCH multiplexing are denoted by f;y, f;,, fis,..., fiy, . wherei is the TrCH number and V; is

the number of bitsin the radio frame of TrCH i. The number of TrCHs s denoted by |. The bits output from TrCH
multiplexing are denoted by S, S, S;,. .., Sg, Where Sis the number of bits, i.e. S= é \/I . The TrCH multiplexing

is defined by the following relations:

S(:flk k:1,2,...,vl
S = Foewy k=Vi+1, Vi+2, ... Vi+V,
S = Ta e vrvy) k= (Vi+tVo)+1, (Vi+Vo)+2, ..., (Vi+Vo)+Vs

k= (VitVot.. +Vi)+1, (VitVot.. V)42, ..., Vit Vot .. Vi)Y

=62k )= KatKer2—Katko

Eh=—€ -k e}t Kop+ 2 KoK+ K

Eh=Cn i oy T Kot Ky ) I Ky Kb Ky )+ 2 (K Kb Koy a)+ Ky

6.2.8 Physical channel segmentation

When more than one PhCH is used, physical channel segmentation divides the bits among the different PhCHs. The
bits input to the physical channel segmentation are denoted by S, S,, S;,. .., Sg, Where Sis the 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 Up UposUpg,yeeoy upUp , where p is PhCH number and U, is

the in general variable number of bitsin the respective radio frame for each PhCH. The relation between S and Uy is
given below.

17




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

Bits on second PhCH after physical channel segmentation:
u2k:S(k+U1) k=1,2,....U,

Bits on the P'" PhCH after physical channel segmentation:
Up = S(k+U1+,,,+UF,_1) k=1,2,..., UE

6.2.9 2" interleaving

The 2™ interleaving is ablock interleaver with inter-column permutations. It can be applied jointly to all data bits
transmitted during one frame (frame related), or separately within each timeslot, on which the CCTrCH is
mapped (timeslot related). The selection of the 2" interleaving scheme is controlled by higher layer.

6.2.9.1 Frame related 2" interleaving

In case of frame related interleaving, the bits input to the 2™ interleaver are denoted X;, X5, Xs,..., X, , Where U

is the total number of bits after TrCH multiplexing transmitted during the respective radio frame.

The relation between X, and the bits Uy in the respective physical channels is given below:.

X = Uy, k=12,...U,
X(k+U1) =U,, k=12,...U,

Xoer s sty “Up k=1,2, ..., Up

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

(1) Set the number of columns C, = 30. The columns are numbered 0, 1, 2, ..., C,-1 from left to right.

18




(2) Determine the number of rows R, by finding minimum integer R, such that
U £ R,C,.

(3) Thebitsinput to the 2™ interleaving are written into the R, _ C, rectangular matrix row by row.

¢ % X X X U
e u
é X1 X3 X33 e Xe U
& . . . Y
2 u
@X(Rz- 1)30+1 X(Rz- 1)30+2 X(Rz- 1)30+3  -* XR2>30 o

(4) Perform the inter-column permutation based on the pattern {P,(j)} (j = 0, 1, ..., C,-1) that is shown in Table
6.2.9-1, where P,(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by V.

é‘ Y1 sz +1 yZRZ 1 e yzng +1l;|
e u
é Y, yR2+2 y2R2+2 e y29R2+20
é: : : ..
é Y
@sz YZR2 yst 3/30Fe2 o

(5) The output of the 2™ interleaving is the bit sequence read out column by column from the inter-column permuted
R, ~ _C, matrix. The output is pruned by deleting bits that were not present in the input bit sequence, i.e. bits i
that corresponds to bits X with k>U are removed from the output. The bits after 2™ interleaving are denoted by
v, Vs,...,\, L Where V; corresponds to the bit Vi with smallest index k after pruning, V, to the bit Y with second
smallest index k after pruning, and so on.

6.2.9.2 Timeslot related 2" interleaving

In case of timeslot related 2™ interleaving, the bits input to the 2™ interleaver are denoted X, X5, Xgs---» Xy s

t

wheret refers to a certain timeslot, and U, is the number of bits transmitted in this timeslot during the respective
radio frame.

In each timeslot t the relation between Xy and Uy is given below with P, refering to the number of physical channels
within the respective timeslot.

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

X (k+u,) = Uok

X(k+Uy+.+Upy) ~Upk —K=12, ... Up

t

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

(1) Set the number of columns C, = 30. The columns are numbered 0, 1, 2, ..., C,-1 from left to right.

(2) Determine the number of rows R, by finding minimum integer R, such that
U £ RCo.

(3) Thebitsinput to the 2" interleaving are written into the R, _ C, rectangular matrix row by row.

& X X2 Xs e Xg U
e u
R E Xz Xia3 - Xeo
& . . . LG
é v
BX(R-D30+) K (R-D30+2) K (Rp-D30+3) - XK (R,30) ]
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(4)

Perform the inter-column permutation based on the pattern {P,(j)} (j= 0, 1, ..., C,-1) that is shown in Table

()

6.2.9-1, where P,(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by V.

éytl Yir+y  Yur+ oo Yi(20r,+1) U
e

g¥e Yure+2 Yuer+2 - Yu@r+2)(
A : : : G
€ u
YR, Yiery) Yiry) o Yi@or) O

The output of the 2™ interleaving is the bit sequence read out column by column from the inter-column permuted

R, ~ _C, matrix. The output is pruned by deleting bits that were not present in the input bit sequence, i.e. bits Yix

that corresponds to bits Xy with k>U, are removed from the output. The bits after 2" interleaving are denoted by
Vizr Vi1 Wy, L Where Viy corresponds to the bit Yy with smallest index k after pruning, Vi to the bit Y with

second smallest index k after pruning, and so on.

Table 6.2.89-1

Column number C, I nter-column permutation pattern

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}

6.2.10 Physical channel mapping

The PhCH for both uplink and downlink is defined in [6]. The bits after physical channel mapping are denoted by

W, Wos,eos

Wiy , » where p is the PhCH number and U, is the number of bitsin one radio frame for_the respective

PhCH. The bits Wy 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 mapping scheme depends on the applied 2™ interleaving scheme.
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6.2.10.1 Mapping scheme after frame related ond interleaving

The following mapping rule is applied:

Bits on first PhCH after physical channel mapping:

W, =V, k=1,2,....Us
Bits on second PhCH after physical channel mapping:
WZk:V(k+U1) k:1,2,...,U2

Bits on the P" PhCH after physical channel mapping:
We =Vigeu, o o0,y k=1,2, ... Up

6.2.10.2 Mapping scheme after timeslot related 2" interleaving

For each timeslot only those physical channelswithp =1, 2, ..., P, are considered respectively, which are transmitted
in that timeslot, and the following mapping scheme is applied:

Bits on first PhCH in timeslot t after physical channel mapping:
W, = Vi k=1,2,... U

Bits on second PhCH in timeslot t after physical channel mapping:
k=1,2,... U,

Wor = Vik+u,)

Bits on the PhCH P, in timedlot t after physical channel mapping:

Wek = Vikst,+..+Uq 1) k=1,2,... UR

Midamble Guard symbol
timeslot (2560 /
4—Chips) .
transmission
timing
spreading |Midamble| spreading
DPCHL code 1 code code 1
N1
spreading | Midamble
DPCH2 code 2 code




spreading
code 2

7/ Annex
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