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Fig.1 Example of the considered cognitive radio network and interference graph
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Fig.3 Comparison of the total interference
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Fig.4 Comparison of the users’ average satisfaction
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Demand-Aware Multichannel Opportunistic Spectrum Access Mechanism under

Interference Constraint

MU Xiaomin, XU Ruru, ZHANG Songwei, HAN Gangtao

(School of Information Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; In the paper, the problem of demand-aware distributed multichannel opportunistic spectrum access
in cognitive radio networks was inuestigated. And users’ satisfaction function was defined to measure users’ sat-
isfaction effect. Moreover, an optimization problem for channel selection was constructed based on game
theory. Interference constraint was introduced into the definition of users’ income function, which made cogni-
tive users minimizing both users’ satisfaction and interference, so the network performance was globally im-
proved. That the game was proved to be an accurate potential game with at least one pure strategy Nash equi-
librium, and the Nash equilibrium was also proved to be the optimal solution for the above optimization prob-
lem. The simulation was given to verify the correctness of our theoretical analysis. The numerical results
showed that taking both satisfaction and interference into account could remarkably reduce the total
interference of the whole network, while achieving higher user satisfaction and the best fairness as well; This
research could improve the overall performance of the system.

Key words: cognitive radio; opportunistic spectrum access; users’ demand; interference; potential game;

Nash equilibrium



