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Reconfiguration Intelligent Surface (RIS) is a man-made array composed of a large number of reflecting elements, wherein each element can adjust the electromagnetic properties of incident waves. Recently, RIS has been promising the key technology enabling the sixth generation (6G) wireless networks. Particularly, 6G wireless networks will enhance the potential properties of the conventional wireless networks. Moreover, the key performance indicators for 6G have been approved by the International Telecommunication Union (ITU) in 2023, which focused on maximizing the data rates, reducing both the energy consumption and the latency, enhancing the coverage of networks, improving the user experience, and so on. Motivated by the mentioned above, this dissertation investigated how the integration of RIS can the network performances of Single Input Single Output (SISO) downlink cellular wireless networks and Mobile Edge Computing (MEC) system hosted within a massive  Multiple Input Multiple Output (MIMO) base station, serving groups of users with the assistance of RIS-equipped Unmanned Aerial Vehicle (UAV), respectively. 
Firstly, the dissertation considered a RIS-aided wireless communication scenario where different RISs are deployed in order to provide downlink service to a group of users. For such scenario, an optimization problem was formulated aimed at maximizing the total network throughput under the power consumption and quality-of-service (QoS) constraints. Due to the non-convexity nature of the proposed problem, the original optimization problem has been divided into two subproblems. The first one, for power control with fixed phase shift values, is a convex problem that can be easily solved. Subsequently, a phase shift searching procedure to solve the non-convex problem of RIS phase shift optimization has been adopted. To this end, the proposed joint optimization method outperforms in maximizing total network throughput and the worst-case mobile unit throughput compared to conventional methods.
Secondly, the dissertation proposed a novel optimization framework for a MEC system, hosted within a massive MIMO Base Station (MBS), assisted by the usage of a RIS-equipped UAV able to fly within the coverage area. For such a system, an optimization was formulated aimed at minimizing the system latency by jointly optimizing the power allocation of each user, user association, phase shift configuration of RIS reflecting elements, and computing resource allocation at the MBS subject to the MBS’s computing resource constraints and QoS requirements. To tackle this problem, an iterative algorithm was designed to efficiently solve the proposed optimization problem by applying some approximation and inequalities, path following, and Block Coordinate Descent (BCD) methods. An algorithm for determining the UAV trajectory based on the density of ground users is also provided. The simulation results show that the proposed method outperforms the benchmark strategies indicating the effectiveness of the proposed method.
As a result, the integration of RIS can improve the network performances in the first scenario of the SISO downlink cellular wireless networks and enhance the coverage of the wireless communication networks in the second scenario UAV-RIS assisted MEC system. To ensure the Quality of Service (QoS) requirements of users, the total network throughput and the total network latency have been optimized in the first scenario and the second scenario, respectively. Furthermore, even in worst-case of communication scenario, the proposed methods demonstrate superior performance when compared with the conventional scheme. Moreover, the proposed methods from this dissertation will be the strong foundation for the future works to enhance the key performance indicators of the 6G wireless networks.
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