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Abstract With continuous increasing of communication service requirements, satellite networks and terrestrial networks are both
facing a serious spectrum crisis because of the limitation of spectrum resource. Cognitive radio technology makes it possible to rea-
lize the resource sharing for network utility improvement between satellite networks and terrestrial networks. This paper investi-
gated the power control and channel allocation problem for cognitive satellite networks, where satellite users cognitively access
the same spectrum resource allocated to terrestrial networks as primary users. A reasonable system model is constructed based on
the characteristics of satellite networks and terrestrial networks, and the outage probability threshold is used to represent the
effect on system capacity of channel estimation error. To protect the communication performance of primary base station, the opti-
mization function is designed based on bargaining game theory by taking into account with channel estimation errors,constrain of
channel resource, maximum transmit power of cognitive satellite users and interference constrains of primary base stations. In this
paper , the closed from solutions of optimal transmit power and channel allocation for the problem are derived based on convex op-
timization theory.and a dual iteration algorithm is designed to find the solutions. Finally,the system parameters are set based on
characteristics of satellite networks,and several simulations are obtained for the proposed algorithm with Matlab simulation plat-
form based on the parameters. The simulation results show that the proposed algorithm has a proper convergence performance
under different arrival rates. It also shows that the channel estimation error can decrease the capacity performance of the net-
work. Compared with existing methods,the proposed algorithm can improve the capacity performance with more than 50bps/Hz
than the proportional fairness method when the number of beams is more than 15, and the fairness performance is more than

double of the capacity maximizing method under the same condition. Therefore, the proposed algorithm can find a reasonable
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trade-off between system capacity and fairness among users.
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Fig. 5 Fairness index of different methods
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