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Abstract: This study investigates overlay symbol decision algorithms via the computation over multi-
access channels (CoMAC) architecture for different scenarios. Firstly, the probability density
distributions of overlay symbols under additive white Gaussian noise (AWGN) multi-access channels
in three scenarios, namely XOR, ADD, and MOD, are theoretically analyzed. A threshold decision
strategy based on prior probabilities is proposed. Secondly, the theoretical expressions for the optimal
threshold and corresponding error rate are derived. Finally, simulations are conducted to verify the
robustness and reliability of the threshold decision scheme under different signal-to-noise ratios,
numbers of sensor nodes, and prior probabilities. Compared to traditional approaches that separate
communication and computation, the CoMAC decision scheme exhibits superior detection
performance and provides a new reference for signal identification in multi-access channels.
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