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The Multiple Stack Algorithm (MSA) is an algorithm for sequential decoding for
convolutional codes. The main principle of the MSA is the stacks will be separated into 2
main groups; the main or primary stack and the secondary stacks or simply called sub-
stacks. The main stack is made large and the sub-stacks are made small. The decoding starts
in the main stack as the conventional single stack algorithm (SSA). Occasionally, in a very
noisy case, the decoding is not done in the main stack, some top nodes will be transferred
into a sub-stack. If the decoding is terminated in the sub-stack, the decoded path will be
stored as a tentative decision. This tentative path may not be the correct path. If the
computational limit is not reached, the decoding will be back to the main stack. The
decoding then happens in the main stack again. If the decoding is terminated in the main
(first) stack before the computational limit is reached, the new decoded path will be
compared with the tentative path. The better one will be chosen the decoded path. However,
it is often found that the decoding, in the noisy case, is terminated with the computational
limit without being back to the main stack again. When this situation happens, the decoding
error probability is usually very high.

In order to improve the error performance particularly in a very noisy block which
requires excessive tree searches, a parallel decoding scheme for a multiple stack algorithm
(MSA) is proposed in this paper. In this scheme, apart from the main decoder working on
the main stack, a scalable set of multiple decoders working in parallel on their multiple
stacks are incorporated. All the decoders are working almost independently with the help of
the control processor, where the decoding process and the termination rules are outlined.
Two cases, 4-processor MSA and 16-processor MSA, are employed as examples to
investigate the performance of the proposed scheme. Comparing with the conventional
MSA, extensive computer simulations show that the bit error probabilities (BER) are

significantly improved.





