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Thesis Abstract

Tamer Kamal Elewa,”Design and Implementation Of Miplexer and channel encoder system for
WCDMA “, Master of Science dissertation, Ain Sharamiversity, 2008

Third generation Mobile communication systems lagiaied a great attention in the last
few years. Boosted by a notable increase in thebeuwf mobile users, and an
increasing demand of Mobile based applicationdinoted to voice and other circuit
switched based applications, but extended rapadigdlude high speed internet access,
Mobile Banking, video and audio streaming, locatiased services. Third generation
Mobile Communications systems makes all the abppéications available by providing
a reliable network architecture, good utilizatidiraxdio resources, and a well managed

quality of service profiles according to each seswiequirements.

WCDMA FDD is the most wide spread third generasgatem, commercially deployed
in many countries, and seamlessly evolving frometkisting GSM (second generation)

Mobile systems.

In this thesis we focus on an important part o MW@DMA transceiver system which is
multiplexing and channel coding, a process thatlesnthe data between the MAC layer
and the physical layer, and results in the prearaif data to handle the distortion and

errors resulting from the transmission over radiarmels

A complete implementation to the transmitter systems done fully compliant with the
3GPP standards, followed by a design and an impi&atien of the receiver part that
perform the inverse operation of the transmittet. (Bystem performance evaluation was
carried out to evaluate the system BER performanttedifferent radio conditions,
different channel encoding types, different rateaimi@g schemes.

The results can be a useful guideline to systengdess to determine the proper
operation point for each service type accordinthéoservice BER requirements and the
available radio conditions.
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CHAPTER 1

1 INTRODUCTION

1.1 History of Mobile Cellular Systems

1.1.1 First Generation

The first generation of mobile cellular telecomnuations systems appeared in the 1980s
[1]. The first generation was not the beginningmafbile communications, as there were
several mobile radio networks in existence befbemt but they were not cellular systems
either. The capacity of these early networks wasmtower than that of cellular

networks, and the support for mobility was weaker.

In mobile cellular networks the coverage areavédeid into small cells, and thus the
same frequencies can be used several times irethrk without disruptive
interference. This increases the system capadity.fifst generation used analog
transmission techniques for traffic, which was atrentirely voice. There was no
dominant standard but several competing ones.

The most successful standards weoedic Mobile Telephon@NMT), Total Access
Communications SystgffACS), andAdvanced Mobile Phone Servi@d@MPS). Other
standards were often developed and used only itametry,such as C-Netz in West

Germany and Radiocomm 2000 in France.

All first generation cellular systems employ Fregeye Division Multiple Access
(FDMA) with each channel assigned to a unique feegqy band within the a cluster of

cells.



