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LDPC Code Proposal
This LDPC Code proposal is mainly based on the LDPC Code scheme in 802.11n standard. The Code Rate, Code Length and Parity Check Matrices in this proposal are same as those used in the 802.11n standard. The encoding process is modified based on LDPC Code encoding process in 802.11n standard.
1. Code Rate and Code Length
The supported code rates, information block lengths, and codeword block lengths are described in table 1.
Table 1 LDPC parameters

	Coding rate
	LDPC Information block length (Bits)
	LDPC codeword block length (Bits)

	1/2
	972
	1944

	1/2
	648
	1296

	1/2
	324
	648

	2/3
	1296
	1944

	2/3
	864
	1296

	2/3
	432
	648

	3/4
	1458
	1944

	3/4
	972
	1296

	3/4
	486
	648

	5/6
	1620
	1944

	5/6
	1080
	1296

	5/6
	540
	648


2. LDPC Code Encoder

For each of the three available codeword block lengths, the LDPC encoder supports rate 1/2, 2/3, 3/4 and 4/5 encoding. The LDPC encoder is systematic, which means it encodes an information block, c=(i0, i1, ……, i(k-l)), of size k, into a codeword, c, of size n, c=(i0, i1, ……, i(k-l), p0, p1,……, p(n – k - 1)), by adding n-k parity bits obtained so that H*cT=0, where H is the parity-check matrix.

2.1 Parity Check Matrices

Each of the parity-check matrices can be partitioned into square sub-blocks (sub-matrices) of size Z × Z. These sub-matrices are either cyclic-permutation of the identity matrix or null sub-matrices.

The cyclic-permutation matrix Pi is obtained from the Z × Z identity matrix by cyclically shifting the columns to the right by i elements. The matrix P0 is the Z × Z identity matrix.

The parity check matrices for each kind of code length and code rate are shown below:
Table 2 Parity check matrix for codeword block length n=648 bits, sub-block size is Z=27 bits

	Code rate R = 1/2
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	Code rate R = 2/3
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	Code rate R = 3/4
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	Code rate R = 5/6
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Table 3 Parity check matrix for codeword block length n=1296 bits, sub-block size is Z=54 bits
	Code rate R = 1/2
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	Code rate R = 2/3
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	Code rate R = 3/4
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	Code rate R = 5/6
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Table 4 Parity check matrix for codeword block length n=1944 bits, sub-block size is Z=81 bits
	Code rate R = 1/2
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	Code rate R = 2/3
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	Code rate R = 3/4
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	Code rate R = 5/6
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2.2 Encoding Process
The LDPC encoding process in this proposal is modified from that in 802.11n standard, the encoding process of LDPC Code can be divided into five steps as follows:
a) Compute the number of available bits, Navbits, in the minimum number of modulation symbols in which the data field of the packet may fit.
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Where 

length is the number of octets of user data.
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denotes the smallest integer greater than or equal to x.
b) 
Compute the integer number of LDPC codeword to be transmitted, Ncw, and the length of the codeword to be used, Lldpc from table 5.
Table 5 Encoding parameters
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c) Compute the number of shortening bits,
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. Then, when
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d) Compute the number of bits to be punctured,
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, from the codeword after encoding, as follows.
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Note: the parameters 0.1, 0.3 and 1.2 in the equations above may be changed for different LDPC Code performance. These parameters should be decided by more simulations.

The punctured bits shall be equally distributed over all 
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of the remaining codeword after encoding.

e) Compute the number of coded bits to be repeated,
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The number of coded bits to be repeated shall be equally distributed over all 
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 codeword with on more bit repeated for the first 
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The coded bits to be repeated for any codeword shall be copied only from that codeword itself, starting from information bit i(0) and continuing sequentially through the information bits and, when necessary, into the parity bits, until the required number of repeated bits are obtained for that codeword. Note that these repeated bits are copied from the codeword after the shortening bits have been removed.
Note: when puncturing occurs, the coded bits are not repeated, and vice versa.

2.3 Flow of Encoding Process
Figure 1 illustrates the flow of encoding process as shown from step a) to step e) in section 2.2.
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Fig 1 flow of LDPC Code Encoding process
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