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ABSTRACT

A theoretical study of traffic in cellular networks usually
requires long and complex calculations. For this reason,
simulation appears to be a practical alternative for analyzing

traffic in mobile radio systems.

This project presents a traffic simulator for mobile cellular

networks. The model implemented includes the blocked-cleared
traffic module, handoff scheme and fixed channel assignment.
Several simulations have been experimented in order to
measure network performances in different situations. Different
channel assignment techniques that are both fixed and dynamic

are compared.

The results of this traffic simulation confirm the practical

efficiency of this tool in mobile wireless network environment.
Also, it supports the academic field in better understanding of
cellular principles in an easy simplified way for under-graduate

students.
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Introduction
1.1 Preface

The performance and the behavior of a real cellular network can be
evaluated using simulation systems without the need to perform field
experiments and develop prototypes. The simulation solutions give us the
opportunity to develop some aspects such as channel allocation schemes,
network structure traffic flows etc, towards to a desired cellular network. Due to
the complexity of real cellular networks the simulation software development
strategy becomes a very important factor that influences the resulted network
model. The structure of the simulation environment affects the performance of
simulated cellular network and for that reason we try to study the design and
the development of such system.

Many approaches to simulation systems have been made using various
simulation languages. Languages such as Simula, Parsec and other of special
purpose offer high  flexibility for simulation systems development but
introduce lack of portability and lag in terms of general purpose optimizations,
etc. Other software tools like Matlab, have a plethora of libraries and
capabilities for flexible script code development but suffer from low
performance execution. A Large scale simulation system requires a high
performance environment with advanced characteristics such as portability,
internetworking, etc. The invention of new simulation languages introduce
Important drawbacks which are:

* New languages are domain-specific and are rarely adapted by scientific
community.

* The corresponding libraries impose the designers to adapt their
applications in specific requirements.

* Designers can't achieve high adaptability of the simulation kernel in their

applications.
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Java language is the most suitable for building flexible, portable and high
performance network applications and is adapted by the majority of scientific
community. With this simulation program, we attempt to build a generic
simulation system for cellular communication systems for 3™ generation.™
1.2 Problem Statement

Nowadays most of the simulators that used in the communication field
are complex to deal with, due to the limitation that it needs a background of
databases and some experience in the IT field. That resulted in making the
majority of simulators have been built by IT engineers only. Which in turn

expanded the gap between telecom engineers and Simulating.

The other challenge is that learning the simulation principles and
concepts is time consuming when compared to focusing on the basics of
telecom field. Besides the experience which cannot be gained without spending

a long time of practice, this is compulsory for IT engineers.

Most of the local operators in Sudan suffer from a lack in simulation
field, because they directly operate systems built on the data given to them (by
NTC), without doing any simulation processes. This leads to more cost and

resource wastage as described previously.

1.3 Proposed Solutions

Studying the concepts of mobile cellular networks and traffic engineering

which will help to generate a reliable and conceptual simulation code.

The first problem can be overlapped by simplification and modification
of simulation tools in order to be familiar to the telecom field. This can be
accomplished by a high level language code that simulates the traffic of mobile

networks.
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Writing a simple code that mimics the traffic of the mobile network based
on knowledge of a telecom engineer will shorten the path to realize the structure
of the simulator compared to that built by an IT expert. Following this method

in simulation will help to solve the second problem.

By analyzing the traffic generated by this code, the mobile network can

be adjusted in order to improve the Quality of Service (QoS).
1.4 Research Aim

The project aims to create a simplified simulation tool (code) that
generates traffic for a mobile network which is easy to understand and powerful

in performance.

1.5 Objectives

To study the concepts of cellular mobile networks.

To study and analyze of traffic generation and traffic modules.

To study the simulation concepts and principles.

To investigate the most suitable language that fits our aim.
1.6 Methodology

We identify a set of concepts which are related to the mobile wireless
systems and describe a set of flexible modules which can be used to model the
various components and their integration. These modules are simulated using
the java language. By modeling the various components and their integration,
this simulation environment is able to accurately mimic the performance of a
wireless network system and provide efficient measurements and validation of
algorithms which were not possible through experimentation, too complex for
analysis and costly. In our simulation we follow random process (stochastic

simulation) in generation of customers in a way that when every running of the
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simulator the number of customers change randomly depending on a Poisson
distribution probability function. Also by using tele-traffic engineering modules
and generation we set a number of parameters which are related to wireless
cellular network fundamentals such as handoff schemes, queuing theory and
blocking probability. By applying these aspects in our simulation and use of
mathematical and statistical probabilities we can easily build up the simulator
and compare the output results with real system so as to select the optimal

choice.

Very important to be mentioned that this is a re-publishing of a previous

thesis in September-2005 by students in our school.

1.7 Research Outlines
e Chapter 1:

This chapter includes an introduction to the project, defines the
problem statement, illustrates the proposed solutions and an explanation

for the methodology plan in order to reach to the desired goal.

e Chapter 2:

This chapter contains a Background that offers a general view of the
project, it also includes literature review for researchers' previous works which

are related to the field of this project.

e Chapter 3:

This chapter presents the concepts and fundamentals of wireless cellular
system such as frequency reuse, channel allocation, handoff strategies, etc.

Moreover it explains the concepts of interference and radio wave propagation in
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addition to Hata model as a basic model for calculating path loss in this

simulator.

e Chapter 4.

This chapter introduces conceptual framework for the traffic engineering,
traffic design requirements, traffic statistics, modeling of traffic, need for traffic
models. Moreover it introduces traffic concepts, GoS, trunking theory and

blocking probability.

e Chapter 5:

This chapter reviews the basic concepts for the simulation process added
to that the investigated model, taking into account two major aspects;
probability concept and random variables generation functions. Attached to that

there is the source code functions.

e Chapter 6:
This chapter presents the results for the output of the simulator and
statistical analysis for it.

e Chapter 7:

Finally, this chapter discusses the results concluded from the simulator
mentioned in chapter six, reviews the conclusions from the analysis of those
results and then make recommendations that project expect future researchers

have to do.
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