w
>
of

£33 =54 A253d A=, 2020 1€ (IBE Vol. 25, No. 1, January 2020)

Yuk=% (Regular Paper)

HRE 38| = A 4259 418, 20204 12 (JBE Vol. 25, No. 1, January 2020)
https://doi.org/10.5909/JBE.2020.25.1.36
ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

LDPC #3239 23 E 3t Aqtstet e xAlo] Z3Hd HA-G &g

149, Y & o

[N

o
foly
[
&
Ho
o

Combined Normalized and Offset Min-Sum Algorithm for
Low-Density Parity-Check Codes
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Abstract

The improved belief-propagation-based algorithms, such as normalized min-sum algorithm (NMSA) or offset min-sum algorithm
(OMSA), are widely used to decode LDPC(Low-Density Parity-Check) codes because they are less computationally complex and
work well even at low SNR(Signal-to-Noise Ratio). However, these algorithms work well only when an appropriate normalization
factor or offset value is used. A new method that uses a CMD(Check Node Message Distribution) chart and least-square method,
which has been recently proposed, has advantages on computational complexity over other approaches to get optimal coefficients.
Furthermore, this method can be used to derive coefficients for each iteration. In this paper, we apply this method and propose an
algorithm to derive a combination of normalization factor and offset value for a combined normalized and offset min-sum
algorithm to further improve the decoding of LDPC codes. Simulations on the next-generation broadcasting standards, ATSC 3.0
LDPC codes, prove that a combined normalized and offset min-sum algorithm which takes the proposed coefficients as correction
coefficients shows the best BER performance among other decoding algorithms.
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Fig. 7. Proposed coefficient set for code of rate 10/15
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Fig. 9. Bit error rate (code rate 10/15)
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