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Channel Coding and HARQ Sections for the IEEE 802.16m Amendment 

Proposed text
----------------------------------------------------------------------------------------------------------------------------------------
15.3.x  Channel coding and HARQ
15.3.x.1 Channel coding

Channel coding procedures include FEC encoding, bit selection and repetition, and modulation.  
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Figure xxx Channel coding block diagram
The coding method used as the mandatory scheme shall be the tail-biting CTC (Convolutional Turbo Code) as specified in 15.3.x.1.3.
15.3.x.1.1 Burst partition into FEC blocks 
A 16-bit burst CRC is appended to a burst before the burst is further processed by burst partition. The burst CRC is calculated based on all the bits in the burst. Including CRC, the size of a burst is denoted by Nburst bits. The Nburst bits of the burst is denoted by
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If Nburst > NBmax, the burst is partitioned into a number of FEC blocks. Each coding block is encoded separately. NBmax is the maximum FEC block size, which equals 4800 bits. If a burst is partitioned into more than one FEC blocks, a 16-bit [TBD] FEC block CRC is appended to each FEC block before the FEC encoding. The FEC block CRC of a FEC block is calculated based on all the bits in the FEC block. The number of FEC blocks is given by 
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 NBmax, the whole burst is encoded in a single coding block, and
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The number of bits in each coding block is calculated by the following method.  The valid FEC block size (number of information bits) is given in table XXXb (TBD). The first FEC block size is calculated by 
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If 
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If 
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. The number of FEC blocks with size 
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The number of padding bits is calculated by
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 padding bits is padded to the end of the burst. The burst with padding bits is denoted by
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 is further divided into the coding blocks. The bits in the r-th FEC block is denoted by 
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. Nr is the size of the r-th FEC block, including the FEC block CRC. 

If  
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 is the FEC block CRC calculated based on 
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, according to 15.3.x.1.2.
15.3.x.1.2 CRC encoder

The sizes of both burst CRC and FEC block CRC are 16 bits (TBD) and the polynomial is as defined in ITU-T Recommendation X.25:
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After CRC operation, if the size of burst does not fit exactly the amount of data allocated, flexible coding rate (see 15.3.x.1.3.1.1) shall be applied to the FEC blocks within the burst for size adjustment.   

15.3.x.1.3 FEC encoding 

15.3.x.1.3.1 Tail Biting CTC encoding
The CTC encoder, including its constituent encoder, is depicted in Figure XXXA. It uses a double binary Circular recursive Convolutional code. The bits of the data to be encoded are alternatively fed to A and B, starting with the MSB of the first byte being fed to A. The encoder is fed by blocks of k bits or
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 bits). For all the frame sizes, k is a multiple of 8 and 
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The polynomials defining the connections are described in octal and symbol notations as follows:

- For the feedback branch: 0xB, equivalently 
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- For the Y parity bit: 0xD, equivalently 
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- For the W parity bit: 0x9, equivalently 
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Figure XXXA CTC encoder
First, the encoder (after initialization by circulation state 
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 encoding. Then the encoder (after initialization by the circulation state 
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, see 15.3.x.1.3.3) is fed by the interleaved sequence (switch in position 2) with incremental address 
[image: image44.wmf]1

,...,

0

-

=

d

N

j

. This second encoding is called 
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The order in which the encoded bit shall be fed into subpacket generation block (15.3.x.1.3.4) is:
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Table xxxb (TBD) gives the block sizes, code rates, and code parameters for the different modulation and coding schemes. 

Table XXXb CTC channel coding per modulation
15.3.x.1.3.1.1 Flexible channel coding rate 
Let 
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        be the number of bits in the data burst after FEC block partition operation, 
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       be the number of RUs allocated for the burst.
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        be the number of  data subcarriers in each RU.
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           be the code rate for the FEC blocks in the burst.
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          be the modulation order for the FEC blocks in the burst (m=2 for QPSK, 4 for 16-QAM, and 6 for          

                64-QAM).
When 
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, the channel coding rate for the FEC blocks in the burst shall be redefined either to save resource bandwidth by increasing coding rate, or to improve the performance of channel decoding by reducing coding rate. Selection of increasing or reducing coding rate is determined by channel state and the target BLER. The detail selection algorithm is TBD. 
Procedure of flexible channel coding rate adjustment is as follows:

· Compute 
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· If  
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, perform CTC encoding of the FEC blocks.
Let 
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 denote the number of bits of FEC blocks in the burst.

      Decide whether coding rate is to be increased or to be reduced.
· If coding rate is to be increased:

· 
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· Set flexible channel coding rate indicator, 
[image: image64.wmf]1

=

fcr

r

.

· Resulting flexible coding rate is 
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· If coding rate is to be reduced:

· 
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· Compute 
[image: image67.wmf]i

s

  in the same way as specified above.

· Set flexible channel coding rate indicator, 
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· Resulting flexible coding rate is
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The flexible channel coding rate indicator
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 shall be transmitted on USCCH. Upon reception of
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15.3.x.1.3.2 CTC interleaving

Same as 8.4.9.2.3.2.
15.3.x.1.3.3 Determination of CTC circulation states

Same as 8.4.9.2.3.3.
15.3.x.1.3.4 Subpacket generation

Same as 8.4.9.2.3.4.
15.3.x.1.3.4.1 Symbol separation

Same as 8.4.9.2.3.4.1

15.3.x.1.3.4.2 Subblock interleaving

[TBD]
15.3.x.1.4 Bit selection and repetition

Contents of bit selection are the same as the ones in 8.4.9.2.3.4.4 except for the following changes:
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15.3.x.1.5 Modulation
[TBD]
----------------------------------------------------------------------------------------------------------------------------------------

End of proposed text
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