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4.2 Transport channel coding/multiplexing

Figure 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 {5 ms"?, 10 ms, 20 ms, 40 ms, 80 ms}.

Note: “»  may be applied for PRACH for 1.28 Mcps TDD
The following coding/multiplexing steps can be identified:
- add CRC to each transport block (see subclause 4.2.1);
- TrBk concatenation / Code block segmentation (see subclause 4.2.2);
- channel coding (see subclause 4.2.3) ;
- radio frame size equalization (see subclause 4.2.4);
- interleaving (two steps, see subclauses 4.2.5 and 4.2.10);
- radio frame segmentation (see subclause 4.2.6);
- rate matching (see subclause 4.2.7);
- multiplexing of transport channels (see subclause 4.2.8);
- bit scrambling (see subclause 4.2.9);
- physical channel segmentation (see subclause 4.2.10);
- sub-frame segmentation(see subclause 4.2.12 only for 1.28Mcps TDD)
- mapping to physical channels (see subclause 4.2.13).

The coding/multiplexing steps for uplink and downlink are shown in figures 1 and 2.

3GPP
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Figure 1: Transport channel multiplexing structure for uplink and downlink for 3.84Mcps TDD
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Figure 2: Transport channel multiplexing structure for uplink and downlink of 1.28Mcps TDD
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Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or severa
physical channels. However, an alternative way of multiplexing servicesis to use multiple CCTrCHs (Coded Composite
Transport Channels), which corresponds to having several parallel multiplexing chainsasin figures 1 and 2, resulting in
several data streams, each mapped to one or several physical channels.

3GPP
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4.4.3 Coding and Bit Scrambling of the Paging Indicator

The paging indicator P, g =0, ..., Np-1, Py € {0, 1} isanidentifier to instruct the UE whether there is a paging

message for the groups of mobiles that are associated to the Pl, calculated by higher layers, and the associated paging
indicator P,. The length L, of the paging indicator is Lp=2, Lp=4 or Lp=8 symbols. Npig = 2*Np*Lp, bits are used for
the paging indicator transmission in one radio frame. The mapping of the paging indicatorsto the bitsg, i = 1, ..., Npig iS
shown in table 19.

Table 19: Mapping of the paging indicator

Pq Bits jeAB*QH €21 pq+2, o ,esz*(qﬂ)} Meaning
0 {0,0,...,0} There is no necessity to receive the PCH
1 {1,1,...1} There is the necessity to receive the PCH

If the number Sof bitsin one radio frame available for the PICH is bigger than the number Npg Of bits used for the
transmission of paging indicators, the sequencee={e, &, ..., expis} iS extended by S-Npg bits that are set to zero,
resulting in asequence h = {hy, hy, ..., hg}:

hk:ek, k:l"'"NP|B
hk=0, k:NP|B,,S

Thebitsh,, k=1, ..., Son the PICH then undergo bit scrambling as defined in section 4.2.9.

Thebitss, k=1, ..., S output from the bit scrambler are then transmitted over the air as shownin [7].

4.4.34 Coding of the Fast Physical Access Channel (FPACH) information
bits

The FPACH burst is composed by 32 information bits which are block coded and convolutional coded, and then
delivered in one sub-frame as follows:

1. The 32 information bits are protected by 8 parity bits for error detection as described in sub-clause 4.2.1.1.

2. Convolutional code with constraint length 9 and coding rate %2 is applied as described in sub-clause  4.2.3.1.
The size of data block c(k) after convolutional encoder is 96 hits.

3. Toadjust the size of the data block c(k) to the size of the FPACH burst, 8 hits are punctured as described in sub-
clause 4.2.7 with the following clarifications:

- N;;;=96 is the number of bitsin aradio sub-frame before rate matching
AN; j = -8 is the number of bitsto punctured in aradio sub-frame
- en=axN;j
The 88 hits after rate matching are then delivered to the intra-frame interleaving.
4. Thebitsininput to the interleaving unit are denoted as {x(0), ..., X(87)}. The coded bits are block rectangular

interleaved according to the following rule: the input is written row by row, the output is  read column by
column.

x(0) x@ x(2) ...x(7)
X(8) x(9) x(10) ...x(15)

x(éO) x(él) x(éZ) :::x(é7)

Hence, the interleaved sequenceis denoted by vy (i) and are given by:

3GPP
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y(0), y(2), ..., y(87)=x(0), x(8), ...,x(80),x(2), ..., X(87).

3GPP
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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 (including rate matching), and interleaving and transport channels mapping onto/splitting from physical
channels.

Inthe UTRA-TDD mode, the total number of basic physical channels (a certain time slot one spreading code on a
certain carrier frequency) per frameis given by the maximum number of time slots which-is-15-and the maximum
number of CDMA codes per time slot.
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4.2.11.2 Timeslot related 2" interleaving

In case of timeslot related 2™ interleaving, the bits input to the block interleaver are denoted by X, ;, X, 5, X 31 -+ Xu,

wheret refersto a certain timeslot, and U, is the number of bits transmitted in thistimeslot during the respective radio
frame.

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

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

X (keUy) = Ye 2

X (kU Uy ) — YRk k=1,2,.., Ui
(R-1)

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

(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 from left to right.

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

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

(3) Write the input bit sequence X, 1,X; 51X 35--., %y, intothe R2 x C2 matrix row by row starting with bit Y, ,
in column O of row O:

Yia Yi,2 Yis o Yie
Yi(c24) Yi(c2+2) Yi(co+3) o Yo
Yooy Yirenxcze2)  Yi(ronxczs) -+ Yi(rac2)

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

k=U+ 1 U+ 2 ..., R2 x 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(j )> <o, .co-1) that isshownin

table 78, where P2(j) is the original column position of the j-th permuted column. After permutation of the
columns, the bits are denoted by Y, , .

y’t,l y’t,(R2+l) y’t,(szzu) e y,t,((C2—1)><R2+l)
y’t,2 y’t,(R2+2) y,t,(2><R2+2) e y’t,((CZ—l)xR2+2)
y’t,RZ y,t,(2><R2) y't,(3><R2) e y't,(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 ', that corresponds to bits Y, , with k> U; are removed

from the output. The bits after time slot 2™ interleaving are denoted by ViarVi2se -1 Vey, » Where Vg
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corresponds to the bit y't,k with smallest index k after pruning, W 2 to the bit y't,k with second smallest index k
after pruning, and so on.

Table 8 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
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