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ABSTRACT

With the increasing demand on data rate in 5G mobile networks, the deployment of small cells
such as Femto Access Points (FAP) and Device-to-Device (D2D) communications in parallel
within the Macro-cells have been adopted as key technologies for improving spectral efficiency
towards the vision of 1000x capacity in 5G systems. FAPs alone cannot sufficiently support data
rate to users equipment (UEs) in crowded areas. Such UEs may benefit from Device-to-Device
(D2D) assistance from nearby devices. One major challenge in future heterogeneous networks
(HetNet) is mobility and handover management. Due to various HetNets available, the mobility
of the User Equipment (UE) needs an intelligent Handover (HO) process to ensure the Quality of
Service (QoS) and Quality of Experience (QoE). In handover discovery, the UE cannot be aware
of the dynamic context information of different access networks, which increases the delay and
drains the UE’s limited battery. For the handover decision, the traditional handover decision
may result in a large number of handovers and high handover blocking probability. After the
handover is executed and the resources allocated to the UE, co-channel users may introduce
high interference limiting the system performance. For these reasons, Software Defined
Networking (SDN) based Fuzzy TOPSIS handover algorithm is proposed for the handover
decision and network selection in the context of LTE Femtocells and D2D. The SDN assists in HO
discovery and decision. The Fuzzy TOPSIS determines whether to perform a handover or not and
then selects the best candidate network based on both the QoS and QoE scores, respectively.
Frequency reuse and appropriate power control are applied in order to reduce the co-channel
interference. Results show that the proposed algorithm reduces the number of unnecessary
handovers, blocking probability and improves user throughput and handover discovery and
decision delay.



