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Abstract: Reduced List Syndrome Decoding (RLSD) algorithm and QC-LDPC codes are investigated in this paper,
based on which, a new BP-RLSD concatenation algorithm for QC-LDPC codes is proposed. When the Belief
Propagation (BP) algorithm fails, the soft LLR reliable information is sent to the RLSD algorithm. Based on the
regular structure of permutation sub matrices, this paper proposes a method to reduce the search space of error
patterns according to the weight of syndrome. This paper also proposes a fast look-up table method to search out
a part of error positions. Those methods, combined with the information of Least Reliable Independent Positions
(LRIPs), can achieve an efficient search for the Maximum Likelihood (ML) code, and substantially reduce the
computation time. The simulation results show that the proposed methods are effective. The improved algorithm
combined with the BP algorithm, can achieves a good tradeoff between computational complexity and decoding
performance.
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