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Quasi-cyclic LDPC code construction for implementation of
parallel joint row-column decoding

Dong Mingke, Wang Da, Zheng Yadan, Xiang Haige
(State Key Laboratory of Advanced Optical Communication Systems & Networks,
School of Electronics Engineering and Computer Science, Peking University, Beijing 100871)
Abstract

Aiming at the restriction of normal low-density parity check (LDPC) codes on the parallelism lift of joint row-
column (JRC) decoding algorithms, this paper proposes a new LDPC code construction method for parallel JRC de-
coding based on an improved block progressive edge-growth ( BPEG) algorithm. When using this method, the rows
of the quasi-cyclic LDPC ( QC-LDPC) base parity check matrix are organized into groups of r rows. Parallel JRC
decoding can be performed within each group. The simulation result shows that the performance of the LDPC codes
constructed by the proposed method is similar to that by the BPEG method. However, the hardware implementation
on the codes constructed by the proposed method shows that the throughput of the parallel decoder is more than
three times of that of the typical traditional QC-LDPC decoders. This provides an example of decoder-oriented LD-
PC code design.

Key words: low density parity check ( LDPC) code, joint row-column (JRC) decoding, progressive edge-
growth (PEG) , block progressive edge-growth (BPEG) , quasi-cyclic LDPC ( QC-LDPC), decoder oriented LDPC
code design
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