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Optimal Power Allocation Strategy Based on Stackelberg Game
Approach in Dense Femtocell Networks

LI Ya-ling
( College of Communications and Information Engineering , Nanjing University of Posts

and Telecommunications , Nanjing 210003 , China)

Abstract ; The uplink transmission power allocation strategy of Femtocell User Equipments ( FUEs) in heterogeneous cellular networks is
studied ,in which a central macrocell is underlaid with some femtocells, all operating over the same frequency band. In order to ensure the
service quality of the macrocell , the total interference of all FUEs to Microcell Base Station ( MBS) is kept below an interference power
constraint Q. In this paper, the resource allocation problem of MBS is modeled as a Stackelberg game, and interference smart pricing
scheme and present interior penalty function method is adopted, obtaining optimal interference price by iterating algorithm. In order to
solve the power allocation problem of FUEs,a more realistic case is considered in which FUEs do not know others strategy, and a parallel
iterative power update algorithm is used. It can be guaranteed to converge to the Nash Equilibrium (NE) ,that is each FUEs gets optimal
power allocation. Simulation shows that parallel iterative power update algorithm can converge to the optimal transmit power and interior
penalty function method can converge to the optimal interference price. This strategy can effectively control the spectrum resource alloca-
tion of MBS and interference of FUEs to MBS, ensuring the transmission performance of macrocell users.

Key words : femtocell ; smart pricing ; power allocation ; Stackelberg game ;interior penalty function method ;Nash equilibrium
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