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4.2 Transport-channel coding/multiplexing

Data arrives to the coding/multiplexing unit in form of transport block sets once every transmission timeinterval. 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 subclause 4.2.1);
- transport block concatenation and code block segmentation (see subclause 4.2.2);
- channel coding (seesubclause 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 4.2.5and 4.2.11);
- radio frame segmentation (see subclause 4.2.6);
- multiplexing of transport channels (see subclause 4.2.8);
- physical channel segmentation (see subclause 4.2.10);
- mapping to physical channels (see subclause 4.2.12).

The coding/multiplexing steps for uplink and downlink are shown infigure 1 and figure 2 respectively.

3GPP



Release 99

81 Bz Bral] By g

lqrr]l’b|m27b|m3’D ’blma ¢

Oirl’oirZ’Oir?ﬂD ’oHKi ¢

G1:Ci2rGall 1Cg ¢

[PRLPY] PN

0y 0y, Gy, ’diTi ¢

eil'QZ’ei3’D

MinIEEEEIN

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

CRC atachment s i :

TrBk concatenation /

Code block segmentation - :

Channel coding

Radio frame equalisation :

by v P

1% interleaving

Radio frame segmentation

. P Rate :

Rate matching Pl matching :

SN S B SO e
iv Tigs Tigld s Ti\/i

S

u

Vo Voo,V

pl’

TrCH Multiplexing

5801 s v

CCTrCH

segmentat

Physical channel

ion

u

p2:Upa:tl s Upy ¢l

2" interleaving

[F

p2 VY p3’ ’va

vl

Physical channel mapping

4

T#HO!
Z#HO

Figure 1: Transport channel multiplexing structure for uplink
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Figure 2: Transport channel multiplexing structure for downlink

The single output data stream 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.
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4.2.7.2.2 Determination of rate matching parameters for flexible positions of TrCHs

4.2.7.2.2.1 Calculations for normal mode, compressed mode by higher layer scheduling, and
compressed mode by spreading factor reduction
First an intermediate calculation variable Nij iscalculated for all transport channelsi and all transport format

combinationsj by the following formula:

1 1
N2 =N Ny 2 E ? NiTr oy

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:

N i - N gota +
RE ? o "RMi RE 7 o ? RM;
max ? RM, 2N, | max’?'hM A\ ?

? ?
JTFCSI,)1 ]TFCS

The computation of ?Ni:r ! parametersisthen performed in two phases. In afirst phase, tentative temporary val ues of

?N:;r ' are computed, and in the second phase they are checked and corrected. Thefirst phase, by use of the RF; ratios,

ensures that the number of DTX indication bits inserted is minimum when the CCTrCH bit rate is maximum, but it does
not ensure that the maximum CCTrCH bit rate is not greater than Ny . 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 valueof ?N;'|" isthe definitive value,

The first phase defines the tentative temporary ?Ns_lr ' forall transport channel i and any of its transport format | by use
of the following formula:

? ?

oo ARE N2, ,,_,’; Nasa: RV NI 2\

I\II‘ 2 F 9 g I\III |_I 3F 7]’)TFCS’> IHVI Nllf)g> I\III

? ?

’RE.?N., 2 2 New?RM 2N, 2
”N."’F”; F ;°N..°F°° Ny,

' I ’ F’)m?c(s?')RNI 7N"3

The second phase isdefined by the following algorithm:

foral j inTFCSin ascending order of TFCI do --forall TFC

DOI:)I N|TF"J N|TF ?%?
i?1 F

-- CCTrCH bit rate (bits per 10ms) for TFC |}

if D?N then

data*

fori=1tol do --for all TrCH

PN2E2NS?N?7F 27N -~ ?N;; isderivedfrom N, ; by theformulagiven at

subclause4.2.7.
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if 2N, 522 ?N then

T
2N 5,2 72N

end-if
end-for
end-if
end-for

If ?NiTlrI ? 0 then, for TrCH i at TFI, 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 ?N;|" ? O the parameters listed in subclauses 4.2.7.2.2.2 and 4.2.7.2.2.3 shall be used for determining &, €, and
Eminus-

427222 Determination of rate matching parameters for uncoded and convolutionally encoded
TrCHs
?N, ? ’?NiTrI
a=2

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

X, 2N
Qni ?l

- o) : QF |'I'I'I Tl
S| eplus; r) a? NiI

plus *

eminus £ Hl eminus ? a’?|’)N||

puncturing for ?N; ? 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. ?NiTr

used.

' 20, the parametersin subclause 4.2.7.2.2.2 are

If puncturing is to be performed, the parametersbelow shall be used. Index b is used to indicate systematic (b=1), 1%
parity (b=2), and 2" parity hit (b=3).

a=2 when b=2
a=1whenb=3
The bits indicated by b=1 shall not be punctured.
, TTI r
N, 2 ':?,:?Ni, /2%, b?2
2PN /27, 23

For each transmission timeinterval of TrCH i with TF |, the rate-matching pattern is calcul ated with the algorithm in
subclause4.2.7.5. The following parameters are used asinput:
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X, ?N™ /3,
Qni ? xi'

s 2aXre,?a? X

plus *

eminus £ Hl eminus ’) a’)|9N||
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