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ABSTRACT

In this paper, the effects of LLR (Log-Likelihood Ratio) approximation on LDPC (Low-Density Parity-Check)
decoder performance are analyzed, and optimal design conditions of LDPC decoder are derived. The min-sum
LDPC decoding algorithm which is based on an approximation of LLR sum-product algorithm is modeled and
simulated by MATLAB, and it is analyzed that the effects of LLR approximation bit-width and maximum
iteration cycles on the bit error rate (BER) performance of LDCP decoder. The parity check matrix for IEEE
802.11n standard which has block length of 1,944 bits and code rate of 1/2 is used, and AWGN channel with
QPSK modulation is assumed. The simulation results show that optimal BER performance is achieved for 7
iteration cycles and LLR bit-width of (7,5).
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¥ 1. IEEE 802.11n¢] LDPC PCM 3}2}7] E

3534 |LDPC information| LDPC codeword
(R) block length(k) | block length(n)
1/2 972 1,944
1/2 648 1,296
1/2 324 648
2/3 1,296 1,944
2/3 864 1,296
2/3 432 648
3/4 1,458 1,944
3/4 972 1,296
3/4 486 648
5/6 1,620 1,944
5/6 1,080 1,296
5/6 540 648
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10 11 12 13 14 15 16 17 18 19 20 21 22 23

0 |87 50 11] 50 79 1 O

1 3 28 0 55| 7 Off O

2 |30 24|| 37 56| 14] 0l O

3 L6253 53 3] 35 Oofl O

4 |40 20 66 22 28 Off O

5 0 8 42 50) 8 0l O

6 |69 79 79 56 52 0 Off O

7 |69 38| 57 72 27 0l O

8 |64 14 52 30 32 0l O

9 49 700 779 0

10 |L_2]] 56 57| 39 12 0l O
11 |24 61 60 27 51 16| 1 0

19 1. IEEE 802.11n ¥%9| LDPC #2]E] #AA @2 (N=1944, R=1/22 %)
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