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Abstract

[bookmark: _GoBack]We propose a scheme to optimize the energy efficiency (EE) of a two-operator heterogeneous networks where each operator owns a two-tier network (containing macro cells and small cells). We consider the joint cell association and resource blocks (RBs) allocation problem where multiple small base stations (SBSs) of the two operators are distributed in the coverage area of each macro base station (MBS). A typical mobile user (MU) is served by an MBS of a certain network operator. The MU will be associated with any SBS that offers an optimal EE for better performance of the network operator. The EE of each MU that is communication between the MU and the nearby SBSs are calculated. Then, one of the SBSs will be selected as a serving SBS to the MU. We consider two cases for selecting the serving SBS (i) the SBSs that belong to the same operator of the current serving MBS and (ii) the SBSs that belong to the different operator of the current serving MBS. The formulated optimization problem is a mixed integer non-linear programming problem which is hard to solve. Therefore, we relax the integer variable to obtain an upper bound. Then, we transform the fractional structure of the objective function into a subtractive structure which is a non-convex problem. Lastly, we transform it into a convex problem by applying the Successive Convex Approximation (SCA) method. The convex problem is solved by Lagrangian dual method to find an optimal RB allocation and using the subgradient method to find a dual optimal point. Since this study is still in progress, no result is presented here. The expected result is that our proposed scheme could achieve a flexible user association with optimal RBs allocation. Consequently, the overall network operator’s performance will improve.
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