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ABSTRACT

This thesis presents a multi-dimensioral punctured trellis coded modulation scheme for
the Rayleigh fading channel using digital data in the form of prime Galois field, GF(p) where p is
an odd prime number. A new type of convolutional-based encoder is proposed for transmission
over the Rayleigh fading channel using GF(p). The best punctured trellis codes using the finite
prime field for 3-, 5- and 7-PSK multi-dimensional constellations has been found via computer
exhaustive search. The simulation results show that the power efficiency of these codes is greatly
improved when compared to the uncoded case. The amount of required bandwidth is reduced by
factors of 0.9464, 0.6457 and 0.5343 for data in GF(3), GF(5) and GF(7) form respectively when

compared to uncoded binary data symbol.



