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	Abstract: The explosive development of mobile data service makes our lives convenient and efficient. However, with the increasing demands of wireless data transmission, it is difficult to fulfill real-time requirements of mobile users in the traditional cellular architecture. In future wireless communication, the network is expected to be heterogeneous. On one hand, large amount and different sizes of small cells are expected to be overlaid within the wireless network. On the other hand, wireless network will be coordinated with other networks for expansion of available resource. Nevertheless, due to the distributive behaviors of multiple individuals in the heterogeneous network (HetNet), it is challenging to adopt resource allocation to achieve stable and high quality of service (QoS) for all mobile users.
 
In this dissertation, we overview the development of wireless network and summarize the wireless service into 4-layer service architecture, consisting of service layer, resource layer, infrastructure layer and user layer. Considering the heterogeneous architecture of future wireless network, a hierarchical game framework is proposed to determine distributive strategies for high performance and equilibrium solutions. We first analyze the distributive behaviors during the cooperation of multiple infrastructure providers, and propose zero-determinant strategy for the administrator of the cooperation to maintain high social welfare. Then, we analyze the distributive behaviors of multiple resource providers as well as infrastructure providers, with the applications of LTE unlicensed (LTE-U). In LTE-U, multi-leader multi-follower Stackelberg game is employed among operators and users for resource management of licensed spectrum and unlicensed spectrum. Finally, we consider the general heterogeneous network with the application of fog computing. With network virtualization, a hierarchical game framework combining Stackelberg game and matching game are applied, where each mobile user is allocated with the optimal amount of computing resource from the selected fog node or cloud server.
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