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Performance Analysis of High-rate Non-binary
LDPC Codes Under AWGN Channels

BAO Jie'? ,MA Long'’ , WANG Lin’
(1a. Inst. of Application Technology,Chongqing Univ of Posts &Telecomm. Technology, Chongging 400065, China;
ib. Inst . of Coding & Inform, Chongqing,Univ of Posts &Telecomm. Technology , Chongqing 400065 , China;
2. Dept. of Comm. Engineering, Xiamen Univ. , Xiamen, Fujian 361005, China)

Abstract:To solve the problem of high computational complexity and inconvenient for hardware implementation in origi-
nal decoding algorithm for non-binary LDPC codes, two simplified decoding algorithms are introduced for non-binary LD-
PC codes: the fast Fourier transform belief propagation ( FFT — BP) decoding algorithm and the Log-domain belief prop-
agation ( Log — BP) decoding algorithm. The performance comparison between two different decoding algorithms for LD-
PC Codes over GF(q) is investigated at high code rates (1/2 ~1) over AWGN channel. The performance curves show
that by the decreasing of code rate, both coding gains and the distances from Shannon limit increase with the two algo-
rithms, which means that non-binary LDPC Codes are suit for applications at high rates. Meanwhile it is shown that Log
~ BP decoding algorithm may contribute a considerable improvement in computational complexity at the cost of sacrifi-
cing some performance, which is important for Log — BP decoding algorithm to be applied in hardware implementation.

Key words:FFT — BP algorithm; Log — BP algorithm; high rate; Shannon limit.
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