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Abstract

The research was performed by combining the discrete time queue theory and the game theory to socially opti-
mize the spectrum allocation strategies for cognitive radio networks. Considering primary users ( PUs) may interrupt
the transmission of secondary users (SUs)’ packets,a queueing model with a possible interrupted transmission and
a retransmission policy was established. By using the method of a matrix geometry solution,the queueing model was
analyzed in the steady state,and then the average delay of SUs packets was given accordingly. Based on an unob-
servable scenario,SUs were supposed to decide whether to join the cache according to the reward from transmission
completion and the cost due to staying in the system. Moreover, it was investigated that the join probability of an SUs
packet with an individually optimal strategy was greater than that with a socially optimal strategy. For different arri-
val rates and service rates of packets,a reasonable spectrum admission fee of SUs packets was proposed with numer-

ical experiments,and then the spectrum allocation strategy was optimized socially.
Key words ; cognitive radio networks, spectrum allocation strategy , unobservable queueing discipline , social op-

timization , game theory
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