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Abstract: This paper points out the limitations of the existing Markov model of DCF protocol based on un-fixed
slot in ad hoc networks, and analyzes the difficulty of the modeling of DCF protocol in multi-hop ad hoc networks
in detail. On the basis of this, this paper proposes a Markov model of DCF protocol based on fixed slot in multi-hop
ad hoc networks. By solving this model, the theoretic value which reflects the saturated throughput performance of
multi-hop ad hoc networks is obtained. The effectiveness of this model is demonstrated by the simulations in
GloMoSim environment.
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Fig.4 Markov model of DCF protocol in multi-hop ad hoc network
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Table 1 Value of the parameters in the numerical calculations and simulations

F1 BETHS RS

Parameter Value Parameter Value
Slot 20us Rs 36slot
SIFS 10us Re 16slot
DIFS 50us Ds 139slot
The length of PHY header 192bit Dr 123slot
The length of MAC header 224bit Standard signal transmit power 15dBm
The length of RTS (include PHY header) 352bit Receive SINR threshold 10dB
The length of CTS/ACK (include PHY header) 304bit Retransmit threshold (m) 5
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Fig.5 Theoretical value of the performance index in the single hop transmission range
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