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Abstract In wireless full-duplex communication, data-frame transmission and reception are performed simulta-
neously. Wireless multi-hop networks are flexible networks because they require neither centralized control terminal
nor existing infrastructures. Various advantages can be obtained by applying the full-duplex to wireless multi-hop
networks. This paper proposes analytical expressions for string-topology wireless full duplex multi-hop network.
For achieving those, analytical model of multi-hop networks with half duplex communication and analytical model
based on Bianchi’s Markov-chain model with full duplex MAC are integrated. Maximum end-to-end throughput
of full-duplex multi-hop network for any number of hops and any payload size can be obtained from the proposed
model. The analytical expressions are verified by comparisons with simulation results. From the comparison with
the results in half-duplex multi-hop network, the effectiveness of full-duplex communication in multi-hop networks
are confirmed.
Key words Wireless full duplex, CSMA/CA, multi-hop networks, full duplex MAC, Markov-chain model.
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Data rate 18 Mbps

ACK bit rate 12 Mbps
HEADER 36 μsec

ACK 32 μsec
SIFS time (SIF S) 16 μsec
DIFS time (DIF S) 34 μsec

CWmin 128
slot time (σ) 9 μsec

Distance of each node 45 m
Transmission range 60 m

Carrier-sensing range 60 m
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