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Abstract—Mobile WiMAX/IEEE 802.16e standard is designed 
to support for both stationary and mobile transmission. With 
excess to supports high data rate and covering large areas it 
becomes the demands for consumers. Mobile WiMAX systems 
must have an efficient handover scheme in order to provide a 
good service for mobile subscriber. On the other hand to succeed 
an efficient handover the process must in minimum amount of 
packet loss. The probability of this packet loss might lead link 
handover start delay and degrade the data transferred from one 
BS to another BS. In this this paper the performance of handover 
in term of delay and throughput has been analyzed using the 
streaming video application with speed of pedestrian. OPNET 
Modeler 14.5 software was used as a tool for simulation.  
 

Index Terms—Mobile WiMAX, IEEE 802.16e, handover delay, 
throughput 

I. INTRODUCTION 

Nowadays new and emerging high quality multimedia 
service has become imperative in telecommunication services. 
Thus, the mobile WiMAX was developed from IEEE 802.16 
standard which has been designed for the high speed wireless 
internet access to support various multimedia services to the 
user [1].  The mobile WiMAX technology has provide a 
promising features in terms of high bandwidth, extended 
coverage area and low cost compared with existing Wireless 
Local Area Network (WLAN) and third generation (3G) 
technologies have such constraints of low bandwidth and high 
cost of installation. Despite of the fast growth of mobile 
WiMAX technology, there are two factors been concern in 
WiMAX systems which is the location management and 
handover (HO) management. The location management helps 
the system to recognize and establish a connection with the 
user [2]. 
 

On HO management there are a few phases that must be 
taken into account to provide a stable HO. That is first was 
network topology acquisition phase, the subscriber (SS) 
obtains the physical information of neighbor BSs from the 
Mobile Neighbor Advertisement Control(MOB_NBR_ADV) 
message broadcasted by the serving bas station (BS). After 
moving to another place the SS select the suitable BSs 
analyzing this information and scans all the BSs to determine 
the target BS it will associates with. Then when the BS has 
been selected, the initiation and ranging process was 
conducted. In this phase mobile subscriber (MS) will 
disconnects all communications with the serving BS and 
synchronizes it with the new BS. When all the parameters 

have been adjusted successfully, then the MS starts the last 
phase’s network re-entry. In this phase authorization and 
registration are completed [3]. 
While all this phase was done the HO process might cause 
system suffer packet loss. The probability of packet loss is 
related to link handover start delay and the IP configuration 
completion time. The real time applications such as video 
streaming and video conferencing are very sensitive when 
handover delay happens. The speed of MS from one place to 
another, also contribute to the time taken of handover process 
to be done. 

In this paper the performance of handover has been 
analyzed by deploying the streaming video file traces and 
video conferencing which was set as the application for MS.  
This service are managed by Quality of Service (QoS) as the 
parameter for traffic priority, maximum sustained traffic rate, 
maximum burst rate, scheduling type, automatic repeat request 
(ARQ) type, maximum delay and tolerated jitter. The speed of 
MS has been set to pedestrian. The main objective of this 
project is to measure the handover delay and throughput of the 
mobile WiMAX systems. 

The paper is organized as follows. Section II is an overview 
of WiMAX technologies and the handover process. This is 
followed in section III by a brief discussion about the flow 
chart of the project on how to simulate the project. In the 
section IV the result and discussion of simulation were 
described and for the last sections, Section V a conclusion of 
this project was been concluded. 

II. BACKGROUND 

An overview of Mobile WiMAX systems and handover 
process are discussed in this section. 

a) Mobile WiMAX 

Mobile WiMAX is developed from IEEE 802.16e standard 
and introduced in 2005. The 802.16-2004 standard versions 
allow only fixed and nomadic access, which the handover 
service is not provided for this standard [4]. The development 
of the network supporting mobility requires the ability of a 
device to change the serving BS based on the movement of the 
user. The IEEE 802.16e can support both fixed and mobile 
broadband wireless access. Network technology will tracks 
and maintains the link of wireless on cases where they need to 
powered-on or power-off or even on the move. Then the active 
transfer of wireless terminals from the control of a BS is from 
one cell to another BS in a different cell [5].  
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