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Abstract

In order to make full use of spectrum resources for mobile communication,
rate-compatible codes can be applied. Rate-compatible coding technology is an
efficient wireless transmission method. It is often used to improve frequency
efficiency of mobile communication system and make better use of channel capacity.
In wireless communication systems, rate-compatible codes can be applied to the
hybrid automatic repeat request (HARQ) scheme to achieve high throughput.

Multi-Edge Type LDPC (MET-LDPC) codes, generalizations of the concept of
low density parity check (LDPC) codes, are introduced in this article. Compared with
the conventional LDPC codes, MET-LDPC codes performs better in many aspects,
such as performance, error floor, implementation complexity of coding and range of
applications, especially for short block lengths. Therefore, MET-LDPC codes show
strong competitiveness with many channel error-correcting codes.

Considering the structure advantages of MET-LDPC codes over conventional
LDPC codes, the traditional puncturing algorithm based on grouping and sorting is
improved and simplified. it can be applied to obtain rate-compatible MET-LDPC
(RC-MET-LDPC) codes over a code rate range from rate (R) = 0.5 to 0.8, which
outperform rate-compatible regular (irregular) LDPC codes and efficiently-encodable
rate-compatible LDPC codes. In the low rate range, a novel extending algorithm
based on grading and layering the variable nodes is proposed to design
RC-MET-LDPC codes from R=0.2 to 0.5. Simulation results show that
RC-MET-LDPC codes outperform rate-compatible irregular repeat accumulate codes
and rate-compatible irregular structure LDPC codes. Finally, the RC-MET-LDPC
cods designed by the two proposed algorithms are applied to the HARQ scheme. It is
showed that the RC-MET-LDPC Coded HARQ system can achieve high throughput.

Obviously the proposed codes can be considered as candidates in next mobile

communication system.
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