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Abstract: With the development of the next generation wireless communications technology, the concept of Femtocell
came into being. Femtocell is a kind of home base station which can expand coverage indoor, improve system
performance and decrease macrocell communication overhead. However, the existing co-channel interference of the
network between macrocells and femtocells can dramatically degrade the overall performance of the network. For this
reason, we did a research and wrote the paper. First we analyze a two-tier network of distributed Q-learning algorithm
in Femtocell and Macrocell downlink power control, then simulate and analyze the independent Q-learning algorithm
and cooperation Q-learning algorithm based on that. In addition, we optimize the cooperation Q-learning algorithm so
that it can ensure that the value of return function is positive in the case of satisfying the base station transmit power and
capacity performance, and is negative in other cases. This improvement can indeed increase the efficiency and fairness
of the system capacity after the confirmation of matlab simulation.
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Figure 1. System model
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