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A Dynamic Resource Allocation Approach Using Cooperative
Game Theory for Two-Tie Networks
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Abstract: A cooperative game-theoretic dynamic resource allocation ( CGDRA) approach is
proposed to management the co-channel interference caused by macrocell and femtocells sharing
the same spectrum in two-tie networks. The transmit power of the macrocell users is allocated
according to the propagation loss and the QoS demands. Then the product of all the femtocells’
data rate is formulated as an utility function of the cooperative game-theoretic model with the
constraints of the femtocells” QoS demand and the total transmit power. An approximate optimal
solution with low complexity is obtained by applying both the dynamic sub-carrier allocation
(DSA) algorithm and adaptive power allocation (APA) algorithm. So that the frequency resource
and the transmit power of the two-tie network are allocated optimally and the transmit rate can be
improved. Simulation results show that the CGDRA approach obtains a good trade-off between
the transmit rate and the fairness. The CGDRA approach gets about 30% data rate increase
compared with the max-min algorithm, and achieves a better fairness than the max-rate fairness
algorithm does.
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