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Abstract When the modes of the smart antennas cannot be transformed, the communications between

directional-nodes and omni-nodes are asymmetric and may be failed. In this paper, we discover a new
deafness problem and hidden terminal problem, and propose a nested circular directional MAC
protocol in which the omni-nodes use multi-hip RTS/CTS and the directional-nodes apply circular
DRTS respectively while the directional antennas circumrotate two cycles. The ns2 simulation shows
that NCDMAC can resolve the above problems effectively and be better than MMAC and circular

MAC in terms of increasing throughput with little communication delay.
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