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Abstract

The rapid growth of the internet and the evolution of user equipment (UE) with multiple
network interfaces contributed to provide more quality of services and enable the users a
choice of connectivity to multiple access networks with different characteristics and
transferring from one network to another. LTE from cellular networks and WiFi from
IEEE802.x family networks are differ in coverage area, latency, data rate, signal strength,
cost and bandwidth and each of these networks designed to support a different set of UE
and specific services, so the limitation of these complementary wireless networks can

overcome by integration of these different technologies into NGWN [1].

To make UE enjoy seamless connectivity and access to services anywhere at any time
between these two heterogeneous networks, a vertical handover process is needed for
achieving that, which is the switching between points of attachment or base stations within
different network technologies. With development of technologies nowadays, the research
of vertical handover algorithms in various mobility scenario networks today is still a
challenging area for future research. In this thesis, we proposed an intelligent algorithm
called IVH_NF which is compatible with UE for a vertical handover decision with four
inputs parameters (RSS, PC, MS and D) gathering from the surrounding network for the
UE Dbetween two heterogeneous integrated networks, WiFi and LTE using ANFIS
technique which is based on Takagi—Sugeno Fuzzy Inference System (FIS) that combines
both neural networks and Fuzzy logic principles, it takes the benefits of both in a single
framework, it’s working principle starts from allowing neural network to learn for tuning
the parameters of a FIS using a collection of the training dataset to generate fuzzy
membership rules which are responsible for selecting optimal network with achieving the
best Quality of Service (QoS) in terms of enhanced Throughput, reducing the number of
unnecessary handover and End to End Delay (EED).

The simulation results include first validating the accuracy of the mathematical IVH_NF
design by MATLAB simulator through standard error measurement tools with statistical
criteria such as RMSE, MAE and R? where these simulation results reveal that the
mathematical design is achieve high level in accuracy, then many vertical handover
scenarios were implemented from LTE to WiFi networks and extensive simulation
experiments were carried out using Apache NetBeans simulator which reads the tuned

rules as txt file which are responsible for VHO decision making and then study the effect



of UE speed and application Bitrate on the performance metric that affect the Quality of
Service, such as Throughput, EED and Handover counts for vertical handover scenarios.
The results obtained from the scenarios confirm that IVH_NF achieves better results in
terms of enhanced the Throughput with acceptable values for speed and bitrates and with
comparing our model with some previous VHO algorithms, we conclude that, it achieves
improvement percentage in term of minimized EED by 58% from RSS [2] and reduced
Handover counts by 33.3% from ANFIS [3] and 60% from Fuzzy Logic [4].
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