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Energy-Efficient Power Control Algorithm Based on
Stackelberg Game in Two-Tier Femtocell Networks

FU Feng-chao, ZHANG Zhi-cai, LU Zhao-ming, WEN Xiang-ming, JING Wen-peng, and LI Zheng-fu

(School of Information and Communication Engineering, Beijing University of Posts and Teleommunications Haidian Beijing 100876)

Abstract Femtocell is a promising technology to enhance indoor coverage and system capacity. However,
dense femtocell deployment can lead to severe co-tier and cross-tier interference. Besides, green communication is
attracting more and more research attentions in wireless networks. In this paper, we study the energy-efficient
power control problem in the uplink two-tier femtocell networks. To solve the problem, we firstly model the
optimization problem as a Stackelberg game and propose a dynamic pricing mechanism to mitigate the cross-tier
interference. Then by applying the exponentially-weighted low-pass filter, we obtain the best closed-form response
of transmit power. Finally, a distributed optimization power control algorithm is proposed to implement the game.
Simulation results show that the proposed algorithm greatly reduces the computational complexity compared with
non-cooperative power control algorithm (NPCA) at the cost of slight loss of the energy efficiency.
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