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ABSTRACT

This paper proposes a new way of using a Reed-Solomon (RS) code as an inner code
of a concatenated code instead of an outer code. The outer code is changed to a nonbinary
convolutional code. By doing this, the proposed concatenated code can correct very long
burst errors (in the range of thousands of bits) in addition to the random errors and the
relatively short burst errors (in the range of hundreds of bits) that the standard RS
outer-convolutional inner code can correct. For the same fading duration in the mobile
channel, longer burst errors occur when the data rate is increased. The results are divided
into two parts, which are the simulation part and the hardware part. For the simulation
results, the proposed concatenated code is analyzed to investigate the effect of the inner
coding system when the scaling technique is used. In addition, the erasure decoding for RS
inner codes is considered in an attempt to further improve the performance of the proposed
concatenated coding system. Results show that the performance of the concatenated
coding system is better when the symbol size is increased to accommodate the longer
burst. For example, the 1,784 bits/symbol which uses RS (255,223) as the inner code has
the decoding failure probability of 2x10-5 for the Rayleigh fading channel with Doppler
frequency 255.56 Hz at SNR of 22 dB. While the 330 bits/symbol and 223 bits/symbol which
uses RS(63,55) and BCH(255,223) as the inner code have the decoding failure probability
of 9x10-5 and 2.3x 10-4 respectively. Erasure decoding of RS inner code with the threshold
of 9% helps lower the inner decoding failure probability from 4.4x10-5 to 1.5x10-5 at SNR of
21 dB. For the hardware, the outer convolutional encoder, the inner RS encoder and the
inner RS decoder have been implemented on a Nanoboard3000. The Vector Symbol
Decoder (VSD), which is the outer decoder, has been modified to be in C programming

language that uses only the functions that can be implemented on this Nanoboard.

Key words : nonbinary code , Reed-Solomon Inner code , burst error correcting code ,

vector symbol decoding , erasure , Mobile channel , Field programmable gate array , FPGA
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