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ABSTRACT

In recent years mobile users can move between heterogeneous
networks (networks with different operating system and/or protocols)
using end devices with multiple network interface. It’s important to
achieve the Always Best Connected (ABC) Concept to offer the best QoS
available in the user’s location. The issue of being connected to a network
with poor parameters, while another network with better parameters is
available arises, thus giving the users multiple options to choose from.

To move seamlessly from one network to the other, and without
suffering from disconnecting and reconnecting delays, or loss of signal,
Vertical Handover has been a proposed in many researches. Vertical
Handover can offer the best and most efficient solution to such situation.
In this research fuzzy logic method is used to obtain the best suited
network to handover to, and marking the results with measuring multiple
parameters to ensure the improvement of the situation in each user’s case.
The results indicate that the proposed vertical handover achieve an
improvement in the parameters of each user’s handover from one network
to another network, multiple calculations show that 3G users throughput
improves by 277% (triple its value in 3G) if handed over to Wi-Fi, the
bandwidth of Wi-Fi users improves by 419% if handed over to WiMAX,
WIMAX users throughput improves by 87% if handed over to Wi-Fi,
while in LTE the bandwidth can be improved by 422 % if handed over to
WIMAX.
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CHAPTER ONE INTRODUCTION

1.1. Preface

The deployment of various wireless technologies (2G, 3G, WLAN, WMAN,
etc.) in combination with the evolution of Mobile Terminals (MTs) with multiple
network interfaces and the development of IP-based applications (non-real-time or
real-time), has allowed the user to have access to IP services anywhere at any time

from any network. [1]

In the ever changing world of today customer demands regarding quality has
increased dramatically, at the core of wireless communication comes the idea of
Always Best Connected (ABC). According to this concept, the customer should be
able to take advantage of the best available access network at any point in time,
choosing among the large array of solutions offered by the available networks. To
truly achieve an ABC connection, the connection should be made between
heterogeneous networks, which are not the case of horizontal handover that only
guarantees connectivity to the user between different cells of the same network. A
mechanism able to provide the concept of ABC effortlessly and painlessly between
heterogeneous networks is called Vertical Handover (VHO) also Vertical
Handoff.[2, 3]

One of the major service required by the users is VVoice over IP
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(VolP),others include internet access, fax, supplementary services, Short Message
Service (SMS), and newer services like Digital Audio Broadcasting (DAB), Digital
Video Broadcasting (DVB) location technologies and others.[4]

The next-generation of wireless systems represents a heterogeneous
environment with different access networks technologies that differ in bandwidth,

latency or data rate which are compared and accessed via VHO. [1]

Vertical Handover enables the user to optimally utilize several of these
networks in parallel by connecting to the available network with the best conditions
that are based on certain criteria like RSS (which can be effected by number of
reasons like noise, signal fading etc.), available bandwidth (depends mainly on the
number of customer accessing the network), velocity and application type etc. The
significance of resource utilization is that the users currently connected to the
network will be given an excellent service quality and connection of the available
choices, and those users who are given that, will be connected to the network

seamlessly and effortlessly. [4, 5]

This project is to present a vertical handover mechanism with a focus on the
handover decision problem and to observe its contributions in the optimization of
network performance and the Quality of Service (QoS) parameters. For that, the

Fuzzy Logic methodology was chosen.

1.2. Problem Statement

Wireless access technologies such as Wi-Fi, 3G, WIMAX and LTE are
commonly used nowadays. One of the main drawbacks in the use of such networks

Is the degradation in the link quality due to path loss or fading. Also the shared
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resources of the network decrease as the users increase and thus affecting the quality

of the services (QoS) offered to the users.

On the other hand, there may be another network available within the covered range

with better link quality and available resources.

1.3. Proposed Solution

The solution to the above mentioned problems is to use vertical handover
mechanism (VHO), by which the ongoing connection is transferred from one

network technology to another network technology.

By such transfer the user can avoid the degradation in the link quality, can get

a better satisfactory resources and QoS.

Accordingly the user will have the choice to move to a better network which

offers better facilities.

1.4. Aim and Objectives

» The aim of this project is to design an efficient Vertical Handover mechanism
based on Fuzzy Logic to achieve a high QoS for the user.

> The effectiveness is simulated using a MATLAB code to verify the following
objectives

Increasing the network throughput.

Minimizing network delay

Increasing spectral efficiency

Increasing the channel capacity
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* Increasing the available bandwidth
1.5. Methodology

The realization of this project was achieved in five major steps, first a
sufficient amount of data was collected enough to get a detailed knowledge of the
different parameters and characteristics in the four used networks (3G, Wi-Fi,
WIMAX, LTE). Second, two networks were initially chosen (Wi-Fi and 3G), and a
set of three parameters (RSS, bandwidth and user’s velocity) was also selected to
develop a primary scenario of the VHO mechanism. By using MATLAB a fuzzy
rules set was written for the two networks at first, and then for each of the four
networks mentioned above with the network parameters that were collected
previously as inputs and network related characteristics as output. The next step was
the implementation of the fuzzy sets in the simulation. Initial performance matrix
results were collected to get an overall idea of the handover decision making
algorithm. Adding the remaining networks and additional performance matrix’s
element as the project goes along. Fourth step was to calculate the exact amounts of
the performance matrix parameters for the entire simulation time. Final step was

plotting the performance matrix for each network for comparison purposes.

1.6. Research Outlines

Chapter one is an introduction that gives a background about the project, its
aims and objectives, the problem statement and proposed solutions. It also gives a

brief description on how to achieve those goals in the methodology.

Chapter two is the literature review that first gives an overall look on the
vertical handover mechanism, and covers the specifications and requirements of the
networks studied in the project. The second part of the chapter is related works which
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include the analysis of several papers that were in the field of vertical handover

highlighting the pros and cons of each.

Chapter three is the system design (Methodology) contains all the methods

and steps in great details that were undertaken to achieve the project's objectives.

Chapter four is results and decisions includes simulation parameters, a
discussion of the simulation and the resulted outcome from it, which are also

justified.

Chapter five conclusion and recommendations is the achieved goals from the

project and the recommendations for future studies.
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