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In this paper, we first briefly review the exact closed-form expression and a few approximate expressions of
the bit error rate (BER) of coherent M-ary square-shaped quadrature amplitude modulation (QAM)
constellations with Gray coded bit mapping over the additive white Gaussian noise (AWGN) channel. Then we
derive the exact closed-form expressions of BER of M-QAM over Rayleigh fading channel based on the exact
BER expression for the AWGN. We consider multi-channel (diversity) reception as well as single-channel
reception. The maximal ratio combining (MRC) is employed for the multi-channel receiver, and assuming
independent, identically distributed Rayleigh fading. Perfectly known channel state information is assumed in
evaluating the BER performance over fading channels.

Keywords: bit error rate (BER) performance; M-ary QAM; Gray coding; Rayleigh fading channel; maximum
ratio combining (MRC); diversity reception.



