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Abstract

The world has become a very fast technology consumer in the last decade. In
particular, the broadband access technology has a great influence on the
telecommunication industry. Therefore, broadband in general and especially WiMAX
(Worldwide Interoperability for Microwave Access ) has become the trend for all
researchers to enhance the communication media, eliminate the obstacles of the Wi-Fi
and 3G broadband, and reduce the cost and time rate of satellite broadband. WiMAX
can make high speed wireless broadband internet services available to larger areas and
it can provide a wireless connectivity range for up to 30 miles (or 50 kilometers),
which is much greater than a typical Wi-Fi or DSL. It can also be interconnected with
existing Wi-Fi networks.

The main goal of this work is to determine the parameters that have the

greatest impact on the handoff process. Simulation experiments will be conducted that
some of the parameters do not influence the handoff times at all. However, changing
some of other factors, even slightly, has direct consequences. For example, link Going
Down-factor, which determines the sensitivity of detecting a failing link, is considered
a significant impact in the results.
We find the link going down-factor is the most important factor of the WiMAX
module that influences handoff and the best value we got is 1.4, the scan iteration is
two iteration, inter leaving interval is 4 frames, while the time-to-searching the DL-
Map is set to 5ms.

The handoff latency, throughput and end-to-end delay are measured and the
parameters of the simulator are adjusted, in order to achieve the best possible handoff
times, comparing the results with the objectives set by the WiMAX Forum. The
WIiMAX Forum [3] says that the Mobile WiMAX supports mobility up to 72 km/h and
the handoff should take less than 50ms. The results of this study show that there are
some parameters which could be enhanced to reduce handoff time since it is still
below the 50 ms limit up to 28 m/s (100 km/h).

Keywords: Handoff, WiMAX, 802.16.e, Mobility
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Chapter One: Introduction

1.1 Background

Several years ago WiMAX Forum developed the most modern wireless technology named
WIMAX, which is a telecommunications protocol that provides fixed and fully mobile Internet
access. There are many positive aspects of this technology; one of the most important is the
support of a large coverage area. WiMAX provides the support of wireless connectivity with a
minimum range of 30 miles. WiMAX technology also offers high speed broadband access to
mobile users, which transfers data, voice, and video. In WiMAX, when a user uses a 20 MHz of
bandwidth , the corresponding data rate can be up to 75 Mbps..

Broadband access technology has significant influences on the telecommunication industry. It
does not only provide faster web surfing but also quicker file downloads, several multimedia
applications and reliable voice communications. Until recent times, broadband users have been
restricted to digital subscriber line (DSL) technology which provided broadband over twisted-pair
copper wires as well as to cable modem technology which was delivered over coaxial cable. Both
of these wired lines infrastructures are highly expensive and consumes time to deploy compared
to the wireless technology. Another way for getting broadband access is satellite service, but it is
costly and there is half a second delay between the data transmission and reception. Wireless
technology also has clear advantage in rural areas and developing countries that lacks wired
infrastructures for broadband services. WiMAX is a broadband wireless technology which brings
broadband experience to a wireless technology. There are two different types of broadband
wireless services. One is the fixed wireless broadband which is similar to the traditional fixed line
broadband access technology like DSL or cable modem but using wireless as a medium of
transmission. Another type is the broadband wireless, also known as mobile broadband, which has
additional functionality of portability, mobility. The IEEE 802.16 family WiMAX is designed to
accommodate both fixed and mobile broadband application. WiMAX promises to solve the last
mile problem which refers to the expense and time needed to connect individual homes and
offices to trunk route for communications. WiMAX also offer higher peak data rates and greater
flexibility than 3G networks. [1] Figure 1.1 shows the different models of WiMAX.
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Figure 1.1: The different models of WiMAX][2]

This thesis endeavor to find out best values of some parameters for handoff in WiMAX .

The network architecture of Mobile WiMAX is defined by the WiMAX Forum [1]. The 802.16-
2005 [2] is the new, mobile version of the older WiMAX specification known as 802.16-2004 [3],
which is a fixed wireless data transmission scheme for providing broadband connection to
metropolitan areas.

The traditional WiMAX does not support mobility which means the user is allowed to move
anywhere but still the service is the issue. A moving user needs to change the serving base station
i.e. a handoff, which creates demands for the Mobile WiMAX. The handoffs should be fast
enough so that the ongoing video call or Voice over IP (\VolP) conversation are not interrupted, at
least not for a long period of time that a user can notices it.

The communications industry is heading towards wireless data transfer with great speed and
several competing technologies are emerging to replace the old ones. The traditional Wireless
Local Area Network (WLAN) has gained a strong place in the market and is definitely the leader
for short distance wireless networks. However, the coverage and mobility are adequate for indoor
usage only. The Mobile WiMAX is planned to be independent or to extend the mobile access
when a user exits in the WLAN hotspot coverage area.

WIMAX is one of the states of art broadband wireless technology that offers high speed, last mile

broadband services. In this chapter, we present the evolution of WiMAX and its features.



