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Performance of QAM schemes using TCM over Rayleigh fading channels
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ABSTRACT

Trellis-coded modulation (TCM) has been known to achieve power gain without requiring more bandwidth compared to
uncoded schemes in a bandwidth-limited environment. In this paper, the optimum signal constellation of spectrally efficient QAM
signal in a fading channel has been studied. Moreover, the code rate of 4/5 trellis-coded 32-QAM scheme has been proposed to
improve the performance without excessive bandwidth, and compared to the uncoded 16-QAM by computer simulation. As a
result, the proposed TCM scheme has achieved 3dB improvement in a BER of about 107, compared to uncoded 16-QAM
scheme. Thus TCM is expected to be appropriate for a band-limited and fading channel such as mobile radio, etc.
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Figure 1. Rayleigh fading simulation block diagram
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Figure 2. Transceiver block diagram of differential star 16-QAM
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12l 3. Differential star 16-QAM 2133
Figure 3. Signal constellation of differential star 16-
QAM
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Figure 5. Signal constellation of trellis coded star 32-QAM
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Figure 4. Block diagram of the baseband equivalent model on a fading channel
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