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Abstract

Reed-Solomon convolutional concatenated (RSCC) code is a popular coding scheme whose application can be
found in wireless and space communications. However, iterative soft decoding of the concatenated code is yet to
be developed. This talk introduces a novel iterative soft decoding algorithm for the concatenated code, aiming to
better exploit its error-correction potential. The maximum a posteriori (MAP) algorithm is used to decode the
inner convolutional code. While the outer Reed-Solomon (RS) codes’ soft-in-soft-out (SISO) decoding will be
performed by the integrated adaptive belief propagation (ABP) algorithm and the conventional algebraic
decoding algorithm. The outer SISO decoding feeds back both the deterministic and the extrinsic probabilities
of RS coded bits, enabling the soft information to be exchanged between the inner and outer decoders. An
EXtrinsic Information Transfer (EXIT) analysis will be conducted to shed lights on the iterative decoding
behavior, which also leads to the design of the concatenated coding scheme. The iterative decoding performance
will be shown, demonstrating its performance advantage over the existing decoding algorithms. In particular, the
iterative decoding algorithm can deliver significant error-correction improvements for short RSCC codes, e.g.,
with a thousand bits. This makes RSCC code a competent coding scheme for some communication scenarios
that carry short data packets and have strict signal processing latency and energy consumption budgets, e.g., the
wireless sensor networks (WSN) and the high mobility communications (HMC). Comparison with the currently
popular low-density parity-check (LDPC) code, turbo code and polar code will be presented, showing RSCC
code’s competency powered by the iterative decoding algorithm.
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