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Low complexity offset min-sum algorithm for 5G low density parity check codes

CHEN Fatang, ZHANG Youshou', DU Zheng
(College of Communication and Information Engineering, Chongqing University of Posts and Telecommunications, Chongging 400065, China)

Abstract: In order to improve the error code performance of Low Density Parity Check (LDPC) code Offset Min-Sum
(OMS) algorithm, a low complexity OMS algorithm for 5G LDPC codes was proposed based on 5G NR standard. Aiming at
the problem that the offset factor value calculation in the traditional algorithm is not accurate enough, the density evolution
was used to obtain a more accurate offset factor value, which was used to the check node updating in order to enhance the
performance of OMS algorithm. And the obtained offset factor value was approximated by using the linear approximation
method, so as to reduce the complexity of the algorithm while ensuring decoding performance. For the influence of the
variable node oscillation phenomenon on the decoding, the Log-Likelihood Ratio (LLR) message values before and after
node updating were weighted, so the oscillation of the variable node was reduced, and the convergence speed of the decoder
was improved. The simulation results show that compared with Normalized-Min-Sum (NMS) algorithm and OMS algorithm,
the proposed algorithm improves the decoding performance by 0. 3-0. 5 dB when the Bit-Error Rate (BER) is 10, and the
average iteration times reduced by 48.1% and 24.3% respectively. At the same time, the difference between the
performance of the proposed algorithm and LLR-BP (Log-Likelihood Ratio-Belief Propagation) algorithm performance is only
nearly 0. 1 dB.

Key words: 5th-Generation (5G); Low Density Parity Check (LDPC) code; Offset- Min-Sum (OMS); Density Evolution

(DE); oscillation; linear approximation
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