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Abstract

The exact general bit error rate (BER) expression of M-ary square quadrature amplitude
modulation (QAM) for arbitrary M has not been derived so far. In this paper, a generalized
closed—form expression for the BER performance of M-ary square QAM with Gray code bit
mapping is derived and analyzed in the presence of additive white Gaussian noise (AWGN) channel.
The derivation is based on the consistency of the format in signal constellation of Gray coding and
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it has been derived from the results for M=16, 64, and 256.
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Fig. 1. Signal-space diagram for square 16-QAM.
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Fig. 2. Signal-space diagram for square 64-QAM.
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