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4.2.7.3
Bit separation and collection in uplink

A frame of turbo encoded data input to the rate matching function consists of interleaved systematic, first and second parity data bits followed by differently-interleaved systematic, first and second trellis termination bits. The bit separation function separates the bits of the frame into three sequences, according to data bit type. The sequence of systematic bits shall not punctured. The first and second parity bit sequences shall be punctured using rate matching parameters derived uniquely for each sequence as specified in section 4.2.7.1.2. 

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit collection are illustrated in figures 6 and 7.
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Figure 5: Puncturing of turbo encoded TrCHs in uplink
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Figure 6: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition in uplink.

The bit separation is dependent on the 1st interleaving and offsets are used to define the separation for different TTIs. The offsets (b for the systematic (b=1) and parity bits sequences(b({2, 3}) are listed in table 4.

Table 4: TTI dependent offset needed for bit separation

TTI (ms)
(1
(2
(3

10, 40
0
1
2

20, 80
0
2
1

The bit separation is different for different radio frames in the TTI. A second offset is therefore needed. The radio frame number for TrCH i is denoted by ni. and the offset by 
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Table 5: Radio frame dependent offset needed for bit separation
TTI (ms)
(0
(1
(2
(3
(4
(5
(6
(7

10
0
NA
NA
NA
NA
NA
NA
NA

20
0
1
NA
NA
NA
NA
NA
NA

40
0
1
2
0
NA
NA
NA
NA

80
0
1
2
0
1
2
0
1

4.2.7.3.1
Bit separation
The bits input to the rate matching are denoted by
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, where i is the TrCH number and Ni is the number of bits input to the rate matching block. Note that the transport format combination number j for simplicity has been left out in the bit numbering, i.e. Ni=Nij. The bits after separation are denoted by
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. For turbo encoded TrCHs with puncturing, b indicates systematic, first parity, or second parity bit sequences, for all other cases b is defined to be 1. Trellis termination bits are treated as if they are data bits occurring in the same order as the actual data bits, therefore, for example, the first parity bit sequence contains all the first parity bits followed by some of the first parity as well as some of the second parity and systematic trellis termination bits.  Xi is the number of bits in each separated bit sequence. The relation between eik and xbik is given below.

For turbo encoded TrCHs with puncturing:
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k = 1, …, Ni mod 3
Note: When (Ni mod 3) = 0 this row is not needed.
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For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:
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4.2.7.2 Bit separation and collection for rate matching


A frame of turbo encoded data input to the rate matching function consists of interleaved systematic, first and second parity data bits followed by differently-interleaved systematic, first and second trellis termination bits. The bit separation function separates the bits of the frame into three sequences, according to data bit type. The sequence of systematic bits shall not punctured. The first and second parity bit sequences shall be punctured using rate matching parameters derived uniquely for each sequence as specified in section 4.2.7.1.2. 

The trellis termination bits following the data bits shall be treated simply as if they are additional data bits in the frame, occurring in the same order as the actual data bits. Thus, no special processing is required for the trellis termination bits, and the systematic trellis termination bits are subject to puncturing, whereas the systematic data bits are not.

The bit separation function is transparent for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition. The bit separation and bit collection are illustrated in figures 4 and 5.
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Figure 4: Puncturing of turbo encoded TrCHs
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Figure 5: Rate matching for uncoded TrCHs, convolutionally encoded TrCHs, and for turbo encoded TrCHs with repetition.

The bit separation is dependent on the 1st interleaving and offsets are used to define the separation for different TTIs. The offsets (b for the systematic (b=1) and parity bit sequences (b({2, 3}) are listed in table 4.

Table 4 : TTI dependent offset needed for bit separation

TTI (ms)
(1
(2
(3

10, 40
0
1
2

20, 80
0
2
1

The bit separation is different for different radio frames in the TTI. A second offset is therefore needed. The radio frame number for TrCH i is denoted by ni. and the offset by 
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Table 5 : Radio frame dependent offset needed for bit separation

TTI (ms)
(0
(1
(2
(3
(4
(5
(6
(7

10
0
NA
NA
NA
NA
NA
NA
NA

20
0
1
NA
NA
NA
NA
NA
NA

40
0
1
2
0
NA
NA
NA
NA

80
0
1
2
0
1
2
0
1

4.2.7.2.1
Bit separation

The bits input to the rate matching are denoted by
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, where i is the TrCH number and Ni is the number of bits input to the rate matching block. Note that the transport format combination number j for simplicity has been left out in the bit numbering, i.e. Ni=Nij. The bits after separation are denoted by
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. For turbo encoded TrCHs with puncturing, b indicates systematic, first parity, or second parity bit sequences, for  all other cases b is defined to be 1. Trellis termination bits are treated as if they are data bits occurring in the same order as the actual data bits, therefore, for example, the first parity bit sequence contains all the first parity bits followed by some of the first parity as well as some of the second parity and systematic trellis termination bits.  Xi is the number of bits in each separated bit sequence. The relation between eik and xbik is given below.

For turbo encoded TrCHs with puncturing:
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k = 1, …, Ni mod 3

Note: When (Ni mod 3) = 0 this row is not needed.
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For uncoded TrCHs, convolutionally encoded TrCHs, and turbo encoded TrCHs with repetition:
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