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In this paper, we analytically evaluate the average bit error rate (BER) of M-ary square QAM with Gray code
bit mapping over Nakagami-m fading channels based on the exact closed-form expression in the AWGN
channel. The Nakagami-m distribution includes the Rayleigh distribution (m = 1) and the one-sided Gaussian
distribution (m = 0.5) as special cases, and exhibits a very good fit for wide range of mobile radio channels.
Numerical results obtained are useful in designing wireless communication systems for various types of fading
environments. These results also show that an appropriate countermeasure such as diversity reception is
necessary to improve performance in the fading environment, especially in the case of the large constellation
size.
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