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Design and Evaluation of Collision Avoidance with Directional Antenna
for Wireless Multi Hop and Full Duplex Communication

Abstract:

Wireless multi-hop full duplex networks make efficient use of time to increase the opportunity to transmit
data frames simultaneously. However, the throughput will decrease due to the network secondary trans-
mission collision problem which increases interference on primary and secondary node to overlap the trans-
mission area between them. This paper proposes DAFD-MAC (Directional Antenna Full Duplex Media
Access Control). To avoid the interference on primary and secondary node, DAFD-MAC receives the data
frames while sending NAV (Network Allocation Vector) frames using the directional antenna at the same
time. The evaluation using computer simulation shows that proposed DAFD-MAC achieves more throughput
than CSMA/CA (Carrier Sense Multiple Access / Collision Avoidance), FD-MAC (Full Duplex MAC) and
MFD-MAC (Multi-hop Full Duplex MAC) by avoiding secondary transmission collision problem under high
transmission flow.
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Fig. 2 Collision Avoidance with Directional Antenna Data
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Fig. 3 The Beam width using directional antenna to set NAV
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Fig. 4 DAFD-MAC time chart
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Table 1 Simulation Parameter

Physical Rate 2 Mbps
Radio Range 250 m
Packet Size 1,500 bytes
Number of Nodes 100
Simulation Time 300 sec
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