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LDPC convolutional codes have been shown to be capable of achieving the same capacity-approaching performance

as LDPC block codes with iterative message-passing decoding. We define two distinct classes of LDPC convolutional

codes - time-invariant and time-varying - and connections with quasi-cyclic LDPC block codes are discussed. Encoding

and decoding procedures are reviewed. Two iterative message-passing decoders are presented: a one-shot decoder that

treats a terminated LDPC convolutional code as a big block code and a pipeline decoder that takes advantage of the

unique structural properties of convolutional codes and can be used for continuous transmission. VLSI implementation

requirements for these decoders are discussed. Finally, we compare several aspects of LDPC convolutional codes with

LDPC block codes, including encoding complexity, decoding complexity, decoder storage requirements, decoding delay,

and error performance. A pseudo-codeword analysis is used to investigate the behavior of iterative message-passing

decoding for LDPC convolutional codes. In particular, we show that LDPC convolutional codes have better convergence

properties than LDPC block codes in the low-to-moderate SNR region due to an improved pseudo-codeword weight

spectrum. (Received September 26, 2006)
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