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Abstract With the rapid development of wireless communication technology in recent years, radio spectrum resources
are becoming scarcer. Cognitive radio networks (CRNs) attracts widespread attention because they can improve the uti-
lization of existing spectrum resources. For the issue that the traditional random channel hopping rendezvous strategy of
cognitive radio network do not considere the channel collision and switching delay, this paper proposed an optimal ran-
dom channel hopping rendezvous strategy based on time slot ALOHA protocol with calculation of switching delay.
Firstly, the proposed strategy differentiates the whole process in time slot,defines the model about time slot of channel
staying and switching delay, integrates the channel hopping process with ALOHA protocol, and gives the calculation
formula of time-to-rendezvous (TTR). Then,by analyzing the process of rendezvous strategy step by step.it derives the
formula of time slot expectation for available channel number and switching delay based on joint probability. Finally, it
calculates the lowest point according to the derivative and the trend graph of the function. And then according to the
idea of integer programming, this paper proposed an algorithm for calculating the optimal number of slots to optimize
the overall rendezvous strategy. The experiment was carried out under the control of the number of available slots and
switching delay. The experimental results show that the effect of switching delay on the rendezvous efficiency is greater

than that of channel number. Also,the proposed scheme can achieve rendezvous in an optimal way with full account of
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the switching delay. It also can reduce the total rendezvous time effectively than the traditional strategy. When the num-

ber of time slots of switching delay is not more than 5,the ATTR is generally reduced by about 15% , which can pro-

mote the rendezvous and accelerate the message exchange between nodes and futher improve the spectrum utilization.
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Fig. 2 Rendezvous between u; and u; in random channel hopping
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m 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5
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5 1 2 2 2 2 3 3 3 3 3
10 1 2 2 2 2 2 3 3 3 3
15 1 2 2 2 2 2 2 3 3 3
20 1 2 2 2 2 2 2 3 3 3
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35 1 2 2 2 2 2 2 3 3 3
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200 1 2 2 2 2 2 2 3 3 3
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