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Design and Analysis for Rate-Compatible Punctured LDPC Codes
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Coding and decoding schemes for rate-compatible punctured low-density
parity-check (LDPC) codes have been developed. The main results are as follows: (i) We proposed a new
class of LDPC codes which consist of subgraphs. The codes guarantee the number of recoverable punctured
bits. We proposed the puncturing schemes for the proposed codes. By performing the Gaussian
aﬁproximation, we have derived the optimal puncturing distribution for each coding rate and have shown
that iterative threshold of the proposed codes are greater than those of the conventional codes. (ii) We
proposed a new belief-propagation (BP) decoding algorithm for rate-compatible LDPC codes which enables to
calculate more accurate a posterior probability even if the loops of Tanner graph exist.
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