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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(*1), 10 ms, 20 ms, 40 ms, 80 ms}.

Note: (*1) 
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.


[image: image1.wmf]Rate

matching

Physical channel

segmentation

Ph

CH#1

Ph

CH#2

i

iT

i

i

i

d

d

d

d

,

,

,

,

3

2

1

K

i

iN

i

i

i

e

e

e

e

,

,

,

,

3

2

1

K

Radio frame segmentation

i

iV

i

i

i

f

f

f

f

,

,

,

,

3

2

1

K

S

s

s

s

s

,

,

,

,

3

2

1

K

p

pU

p

p

p

u

u

u

u

,

,

,

,

3

2

1

K

)

(

)

(

3

)

(

2

)

(

1

)

(

,

,

,

,

t

U

t

t

t

t

v

v

v

v

K

2

nd

 interleaving

Physical channel mapping

i

iE

i

i

i

c

c

c

c

,

,

,

,

3

2

1

K

i

irK

ir

ir

ir

o

o

o

o

,

,

,

,

3

2

1

K

Channel coding

i

imA

im

im

im

a

a

a

a

,

,

,

,

3

2

1

K

Rate matching

i

imB

im

im

im

b

b

b

b

,

,

,

,

3

2

1

K

TrBk concatenation /

Code block segmentation

CRC attachment

i

iT

i

i

i

t

t

t

t

,

,

,

,

3

2

1

K

Radio frame 

equalisation

1

st

 interleaving

TrCH

 Multiplexing

p

pU

p

p

p

w

w

w

w

,

,

,

,

3

2

1

K

S

h

h

h

h

,

,

,

,

3

2

1

K

Bit Scrambling


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

Primarily, transport channels are multiplexed as described above, i.e. into one data stream mapped on one or several physical channels. However, an alternative way of multiplexing services is to use multiple CCTrCHs (Coded Composite Transport Channels), which corresponds to having several parallel multiplexing chains as in figures 1 and 2, resulting in several data streams, each mapped to one or several physical channels.

4.4.3
Coding and Bit Scrambling of the Paging Indicator

The paging indicator Pq, q = 0, ..., NPI-1, Pq ( {0, 1} is an identifier to instruct the UE whether there is a paging message for the groups of mobiles that are associated to the PI, calculated by higher layers, and the associated paging indicator Pq. The length LPI of the paging indicator is LPI=2, LPI=4 or LPI=8 symbols. NPIB = 2*NPI*LPI bits are used for the paging indicator transmission in one radio frame. The mapping of the paging indicators to the bits ei, i = 1, ..., NPIB is shown in table 19.

Table 19: Mapping of the paging indicator

	Pq
	Bits {e2LPI*q+1, e2LPI*q+2, ... ,e2LPI*(q+1) }
	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 S of bits in one radio frame available for the PICH is bigger than the number NPIB of bits used for the transmission of paging indicators, the sequence e = {e1, e2, ..., eNPIB} is extended by S-NPIB bits that are set to zero, resulting in a sequence h = {h1, h2, ..., hS}:
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The bits hk , k = 1, ..., S on the PICH then undergo bit scrambling as defined in section 4.2.9.

The bits sk, k = 1, ..., S output from the bit scrambler are then transmitted over the air as shown in [7].
4.4.4
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 ½ is applied as described in sub-clause 
4.2.3.1. The size of data block c(k) after convolutional encoder is 96 bits.

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

-
Ni;j =96 is the number of bits in a radio sub-frame before rate matching
-
(Ni,,j = -8 is the number of bits to punctured in a radio sub-frame
-
eini = a x Nij
The 88 bits after rate matching are then delivered to the intra-frame interleaving.

4.
The bits in input 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.
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Hence, the interleaved sequence is denoted by y (i) and are given by:

y(0), y(1), …, y(87)=x(0), x(8), …,x(80),x(1), …, x(87).
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Radio frame segmentation







Physical channel mapping
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Subframe segmentation
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TrCH Multiplexing







2nd interleaving







PhCH#2







PhCH#1
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Physical channel segmentation
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