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Abstract

Severe multipath fading in scattering channels demands robust anti-fading capabilities from communication equipment, making error-
correcting coding essential for maintaining transmission reliability. As Turbo codes are widely deployed, their termination strategy
significantly dictates both coding efficiency and decoding complexity. This study evaluates the parallel decoding performance of Tail-
Biting (TB) versus Non-Tail-Biting (NTB) Turbo codes across various code lengths and parallel degrees in scattering environments.
We implement parallel processing using the Max-Log-Map algorithm with uniform block partitioning and boundary state exchange.
Results show that for short codes (e.g., N=128), TB codes outperform NTB counterparts by approximately 1 dB, primarily due to
the elimination of tail-bit overhead and uniform gain distribution, which also mitigates the high-SNR error floors typical of NTB
codes. As code length increases, the boundary-free advantage of TB codes persists, yielding a 0.5 dB gain at N=4096. However,
this gap vanishes at N=8192 as structural differences become negligible relative to the sequence length. Crucially, we observe
distinct sensitivities to parallelism: TB performance degrades in short-code, high-parallelism scenarios due to insufficient sub-
block convergence, whereas NTB codes remain robust, with performance largely dictated by channel conditions rather than parallel
granularity. These findings offer practical guidelines for jointly optimizing termination methods and decoding architectures in
scattering communication systems.
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