AIN SHAMS UNIVERSITY
FACULTY OF ENGINEERING

Electronics and Communications Engineering Department

Channel Modeling in UMTS for better Multimedia data transfer
A Thesis

Submitted in partial fulfillment of the requirements of the degree of
Master of Science in Electrical Engineering

Submitted by
Marwa Farouk Ibrahim Ibrahim

B.Sc. of Electrical Engineering
(Electronics and Communications Engineering)
Ain Shams University, 2005

Supervised By
Prof. Dr. Salwa Hussein Abdel Fattah EI-Ramly
Dr. Mirette Mahmoud Sadek

Cairo, 2010



Examiners’ Committee

Name: Marwa Farouk Ibrahim Ibrahim
Thesis:
Degree: Master of Science in Electrical Engineering

Title, Name and Affiliation

Prof. Dr. Salwa Hussein Abdel Fattah EI-Ramly

Ain Shams University,

Faculty of Engineering,

Electronics and Communications Engineering Department



STATEMENT

This dissertation is submitted to Ain Shams University for the degree of
Master of Science in Electrical Engineering (Electronics and
Communications Engineering).

The work included in this Thesis was carried out by the author at the
Electronics and Communications Engineering Department, Faculty of
Engineering, Ain Shams University, Cairo, Egypt.

No Part of this thesis was submitted for a degree or a qualification at any
other university or institution.

Name: Marwa Farouk Ibrahim Ibrahim

Signature:

Date:



Curriculum Vitae

Name of Researcher Marwa Farouk Ibrahim Ibrahim
Date of Birth 17/7/1983

Place of Birth Egypt

First University Degree B.Sc. in Electrical Engineering
Name of University Ain Shams University

Date of Degree June 2005



ABSTRACT

Marwa Farouk Ibrahim Ibrahim, Channel Modeling in UMTS for better Multimedia Data
Transfer

This thesis is concerned with Channel Modeling for UMTS System in order to enhance
and improve its performance in data transfer. The main objective of this thesis is to
search for methods of channel models proper for simulation to be used in UMTS systems
when investigating the effect of different parameters that affect its performance and in the
same time reduces the simulation time.

The thesis starts with a summary on the history of mobile communications starting from
first generation and ending with 3G.

This thesis is mainly concerned with Channel models so a good study is presented
starting from physical phenomena that affects any mobile communications channel model
and ending at presenting many mobile communications models whether statistical or
deterministic.

A deep study is done on Independent Rayleigh Faders Model (considered as deterministic
model) used in simulation trying to improve its performance from many points of view
such as accuracy, simulation time and complexity.

Another study is done on Gans Fading Model (considered as statistical model) and finally
a comparison is held between Rayleigh Independent Faders Model and Gans Fading
Model is presented.

An approximated model to that of Independent Rayleigh Faders Model which is called
Triangular Model is also studied. A new proposed model which is called Approximated
Piecewise Linear Model is also presented. And at the end a comparison is held between
the two approximated models.

Key words: Mobile Communications, Mobile Channel, Universal Mobile
Telecommunications System (UMTS), Third Generation (3G), Channel Model, Rayleigh
Fading.
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ABSTRACT

Marwa Farouk Ibrahim Ibrahim, Channel Modeling in UMTS for better Multimedia Data
Transfer

This thesis is concerned with Channel Modeling for UMTS System in order to enhance
and improve its performance in data transfer. The main objective of this thesis is to
search for methods of channel models proper for simulation to be used in UMTS systems
when investigating the effect of different parameters that affect its performance and in the
same time reduces the simulation time.

The thesis starts with a summary on the history of mobile communications starting from
first generation and ending with 3G.

This thesis focuses on UMTS where a good study is presented on UMTS concerning its
frequency spectrum, System Architecture, Handover, Transport, Logical and physical
channels.

Also duplex techniques, Modulation techniques, Multiple access and power control in
UMTS is also presented.

As this thesis is mainly concerned with Channel models so a good study is presented
starting from physical phenomena that affects any mobile communications channel model
and ending at presenting many mobile communications models whether statistical or
deterministic.

A deep study is done on Independent Rayleigh Faders Model used in simulation trying to
improve its performance from many points of view such as accuracy, simulation time
and complexity.

A brief study is done on Gans Fading Model and finally a small comparison between
Rayleigh Independent Faders Model and Gans Fading Model is presented.

An approximated model to that of Independent Rayleigh Faders Model which is called
Triangular Model is also studied and a new proposed model which is called
Approximated Piecewise Linear Model is also presented. And at the end a comparison is
held between the two approximated models.

Key words: Mobile Communications, Mobile Channel, Universal Mobile
Telecommunications System (UMTS), Third Generation (3G), Channel Model, Fading,
Rayleigh.
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