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A Corresponds to a correction in an earlier release Release 96
(only one category B Addition of feature X Release 97
shall be marked C Functional modification of feature Release 98
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Release 00

Reason for Tdoc R1-99J08 has shown advantages of end puncturing. In particular there is an
change: improved performance in terms of required Eb/NO, most pronounced for short block

sizes which are expected for UEP. Additionally the overhead due to padding for radio
frame equalisation will be avoided.

End puncturing should therefore be introduced in the section dealing with
convolutional coding.

Clauses affected: 423and 4.1.3.1.1

Other specs Other 3G core specifications ® List of CRs:
affected: Other GSM core ® List of CRs:
specifications

MS test specifications ® List of CRs:

BSS test specifications ® List of CRs:

O&M specifications ® List of CRs:
Other A similar change should be introduced in 25.212 as well. The changes differ slightly,
comments: from 25.212 CR 022 because in TDD there are no fixed bit positions and radio frame

equalisation will always be applied.
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4.2.3 Channel coding

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

TrCH number, r is the 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 Y 1, Yir2+ Yirgs---» Yiry, - 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,,GC,,GCg,...,Cg , wherei isthe TrCH number and E; = C;Y;. The output bits are defined by the

following relations:

Ck =Yk k=12..Y
Cy = yi,Z,(k-Yi) k=Y, +1Y +2..2Y,

Cik = yi,3,(k-2Yi) k: 2Y| + 1, 2Y| + 2, ey 3Y|

Ck =Vic.kc-ny)y Kk=@G-DYi+1L(C-1Yi+2..,GCY

The relation between 0;,x and Yirk and between K; and Y; is dependent on the channel coding scheme.
The following channel coding schemes can be applied to transport channels:

- Convolutiona coding

- Turbo coding

- No channel coding
The values of Y; in connection with each coding scheme:

- Convolutional coding, Y2rate: Y; = 2*K; + 16 -Ngpi; /3 rate; Y; = 3*K; + 24 -Ngp;
Nepi is defined in section 4.2.3.1.1.

- Turbo coding, 1/3rate: Y; = 3*K; + 12

- No channel coding, Y; = K;

Table 4.2.3-1: Error Correction Coding Parameters

Transport channel type Coding scheme Coding rate

BCH

PCH

FACH Convolutional code 12

RACH

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

DCH Turbo code 1/3, or no coding

4231 Convolutional Coding
- Constraint length K=9. Coding rates 1/2 and 1/3.

- The configuration of the convolutional coder is presented in figure 4-2.

3GPP
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- The output from the convolutional coder shall be done in the order outputO, outputl,output2, outputO,
outputl,..., output2. (When coding rateis 1/2, output is done up to output 1).

- Theinitial value of the shift register of the coder shall be “all 0”.

- K-1tail bits (value 0) shall be added to the end of the code block before encoding.

- If end puncturing is applied, the number of bits to be punctured (Ngpi) is calculated as indicated in table 2:

- The Ngp; bits on the first Ngpi positions listed in table 3 (counting from O for the first bit from output0) of the
resulting outputstream after coding are punctured:

Table 2: Number of Bits Ngp; to be puncturd from End Puncturing Patterns

Rate 1/2 Ngpi = (2*K| + 15) mod Fi +9- F
Rate 1/3 Ki>3 Ngpi = (3* K, + 23) mod F +17- F
K <4 Nem = (3°K, + 19) mod F; +13- F

Table 3: End Puncturing Patterns

Rate 1/2 | 2, 2*K| +14, 4, 2*K; +11, 8, 2*K; +10, 9, 2*K; + 8

Rate 1/3 |0, 3*K; +23, 1, 3*K +22, 3, 3*K; +20, 5, 3*K; +18, 7, 3*K; +16, 10, 3*K; +13, 13, 3*K; +10, 16, 3*K; + 7

_output O
» G0=561 OCT

output 1
»G1=753 OCT

»
»

output 0

et e eer

output 1
» G1=663 OCT

output 2
»G2=711 OCT

(b) Coding rate =1/3 constraint length=9

Figure 4-2: Convolutional Coder
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4.2.3.2 Turbo coding

42321 Turbo coder

For data services requiring quality of service between 10° and 10°® BER inclusive, parallel concatenated convolutional
code (PCCC) with 8-state constituent encoders is used.
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