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Design of an Efficient Turbo Decoder by Initial Threshold Setting
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ABSTRACT

Turbo Codes provide reliable, bandwidth-efficient communication over an AWGN (Additive White Gaussian
Noise) channel with power efficiencies close to the Shannon limits. Despite the significant coding gains, the delays
due to recursive coding structure and the interleaver adversely impact real-time performances. This paper describes
the design of an efficient turbo decoder adopting a fast decoding structure. Since the performance of the turbo code
is sensitive to its code structure and the number of decoding iterations, the proposed decoder has been implemented
such that the number of decoding iterations can be reduced. The initial iteration threshold has been decided via
simulations by varying decoder parameters (means/normalized-variances of LLR (Log-Likelihood Ratio), and the
BER of the decoder outputs). Decoding iterations have been cut down to the point where an acceptable tolerance is
achieved without significant performance degradation. Performance validations for the proposed decoder were
performed under the IMT-2000 high-speed data transmission test-bed with the channel characteristic set to BER =
10, Simulation results of the proposed decoder show 55% ~ 90% reductions in the number of decoding iterations
when compared with the conventional turbo decoder with a fixed number of iterations.
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