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ABSTRACT

In the early termination of turbo-decoding iterations, stopping criteria are used to
minimise the decoding delay without sacrificing performance. However, most stopping
criteria have been integrated with low-modulation techniques. To adapt the stopping
criteria to high-speed networks, they need to be integrated into high-modulation
techniques. Hence, to address this requirement, this research aimed to analyse the
performance and robustness of stopping criteria with high-modulation techniques for
high data rate transmission contexts. Several stopping criteria, including cross-entropy
(CE), the sign-change-ratio (SCR), the hard-decision-aided (HDA) approach and
improved minimum descriptive length (IMDL), were integrated and tested using
quadrature amplitude modulation (QAM). The research also developed a predefined
threshold computation technique using MATLAB as the simulation tool to determine
suitable thresholds for iterative turbo-decoding stopping criteria. From the performance
analysis, it was found that most performances of the CE, HDA and SCR stopping
criteria with QAM were close to the fixed stopping criterion. However, IMDL
performances tended to suffer from bit error rate (BER) performance degradation. The
study also determined suitable thresholds for CE, SCR and IMDL of 0.01, 0.03 and
0.00001, respectively. The robustness results illustrate that the CE threshold of 0.01 is
the most robust stopping criterion, and it is capable of coping with signal-to-noise ratio
mismatch. In contrast, the IMDL threshold of 0.00001 is less robust. Choosing suitable
stopping criteria can minimise the iteration number and provide good BER
performance. The findings from the analysis provided will help future researchers

choose the most suitable stopping criteria from the existing options.
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