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The mobile cellular systems are expected to support multiple services with guaranteed Quality
of Service (QoS). However, the ability of wireless systems to accommodate expected growth of
traffic load and broadband services is limited by available radio frequency spectrum. Call
Admission Control (CAC) and handover are very important strategies to manage the resources of
wireless cellular networks in order to ensure QoS provisioning. However, the decision for CAC
and handover is very challenging issue due to user mobility, limited radio spectrum, and
multimedia traffic characteristics.

Several schemes have been proposed for CAC and handover in wireless cellular networks.
However, during the complexity of CAC and handover in wireless environment, many simplified
models and assumptions are made. Also, the CAC and handover algorithms operating in real time
have to make decisions without the luxury of repeated uncorrelated measurements or the future
signal strength information. It should be noted that some of CAC and handover criteria
information can be inherently imprecise, or the precise information is difficult to obtain. For this
reason, we propose a FL-based approach for CAC and Handover for wireless cellular networks,
which can operate with imprecision data and non-linear functions with arbitrary complexity.

In this thesis different from other research works on CAC and handover, we propose and
implement a new integrated fuzzy-based approach for CAC and handover in wireless cellular
networks. All other related works deal only with CAC or handover. Our integrated system
improves the QoS of wireless cellular networks. We implemented two Fuzzy-based Admission
Control Schemes (FACSs) and two Fuzzy-based Handover Systems (FBHSs) for wireless cellular
networks. We evaluated their behavior by simulations and compared the performance with
previous works. We have shown that our systems have better behavior then previous systems.

The thesis is organized as follows. In Chapter 1, we introduce the background, the purpose and
the outline of this thesis. In Chapter 2, we present Wireless Cellular Networks, which covers the
current situation on wireless and cellular networks and evolution from first to fourth generation.
In Chapter 3, we introduce CAC and Handover strategies to manage the recourses of wireless
cellular networks. This chapter covers the need of CAC and handover to improve the QoS.
Chapter 4 is devoted to fuzzy set theory. It discusses the meaning and basics of fuzzy set theory
and the fuzzy control principles such as linguistic variables, fuzzy control rules, fuzzification, and
defuzzification methods. Chapter 5 introduces our proposed Fuzzy-based Integrated CAC and
handover System (FICHS). We explain in detail it components: FACS and FBHS. Chapter 6 is
devoted to the simulation case studies, which are carried out for CAC and handover. They include
4 cases: in Case 1 are introduced simulation results of FCAC, in Case 2 are shown the simulation
results for FACS with Priority (FACS-P), Case 3 presents the simulation results of FBHS 1
(FBHSL1), and Case 4 simulation results for FBHS 2 (FBHS2). Chapter 7 concludes this thesis.
We give the conclusions and future work.
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