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In this thesis, two new techniques for joint iterative decoding of serial concatenation
of turbo codes and differential space-time modulation based on unitary space-time group
codes are proposed and evaluated, under temporally correlated fading channels, assuming
no Channel State Information (CSl) at both of the transmitter and the receiver. The first
approach which is referred to as Scheme 1 takes advantage of the conventional system by
exploiting the unitary space-time group codes which possess trellis structure of differential
modulation. The extrinsic information of modulation symbols is calculated from this trellis
structure by using a detector called an a posteriori probability (APP) demodulator which has
to be accordingly derived. The second approach which is referred to as Scheme 2 further
applies proposed rules of bit arrangement which is defined as arranging systematic and
parity bits in the way that can overcome rapidly correlated fading to the first one.

According to the computer simulation results, both of the proposed methods are
superior to the conventional one at high to medium-bit-error rates, at the expense of more
complexity. However, from the simulation results, Scheme 1 cannot provide better
performance under rapidly fading, whereas Scheme 2 can consistently perform well.
Moreover, the effect of a range of system parameters is investigated in a systematic fashion,

in order to evaluate their performance influence over our two proposed techniques.
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