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Linear Optimization of Iterative Demapping/Decoding
LLR for LDPC Coded BICM Systems

HUANG Ping, LI Yueheng

(School of Computer and Information, Hohai University, Nanjing 211100, China)

Abstract : In the medium and short length Low—Density Parity—Check ( LDPC) coded Bit Interleave Coded
Modulation( BICM) systems, due to the short circle in the bipartite graph,the dependency between Log
Likelihood Ratio( LLR) of the variable nodes of Belief Propagation( BP) decoding is the major factor to the
degradation of iterative demapping/decoding performance. It is necessary to optimize the output extrinsic
LLR from BP decoder. In this paper,a linear LLR optimization algorithm for BP decoder output is pro-
posed. Based on the consistency condition which matched LLR should satisfy , combining with the statistic
characteristic of BP decoding output LLR ,the proposed algorithm simplifies the probability density function
(PDF) calculation of BP decoding output LLR and derives a simple optimization factor which is used to the
BP decoding output LLR for optimization. Simulation results show that the proposed method achieves 0.6
~0.8 dB Signal —to —Noise Ratio (SNR) gains compared with the traditional BICM Iterative Decoding
(BICM-ID) systems with (504,252 ) LDPC codes. Moreover, the performance of the proposed method is
close to that of the Generalized Mutual Information( GMI) optimization by 0.1 dB with minor complexity.
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Fig. 1 The proposed LDPC-BICM-ID model
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Table 1 Optimization factors under different SNR

fHME L/ dB a, a, a,
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5.4 0.56 0.48 0.44
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