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Abstract

In this thesis, the issue of coding for the Rayleigh fading channel is addressed. A
signal transmitted across the Rayleigh fading channel will experience distortion in both
amplitude and phase with time. Even with the availability of channel state information the
fading in signal amplitude causes error events and will limit the bit error rate of an uncoded
system to about 107 at a signal to noise ratio of 30 dB. This makes the performance of an
uncoded system unsuitable for applications where a better bit error rate is required. In this
thesis a more advanced form of signalling is introduced to improve the data integrity. This
includes the use of multi-dimensional constellations in the form of generalised coset codes
and the use of multi-dimensional constant energy codes which eliminate the need for
amplitude channel state information and interleaving. The testing results of the proposed
coding scheme using partition of the integer lattice Z” in combination with a generalised coset
code show that it can increase the minimum Hamming distance between code sequences and it
is possible to obtain diversity type signalling for Rayleigh fading channels while maintaining
throughput.
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