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Abstract

Fixed Broadband Wireless Access (BWA) is a promising technology
which can offer high speed voice, video and data service up to the
customer end. Due to the absence of any standard specification, earlier
BWA systems were based on proprietary standard. IEEE 802.16
WirelessMAN standard specifies a Medium Access Control (MAC) layer
and a set of PHY layers to provide fixed and mobile Broadband Wireless
Access (BWA) in broad range of frequencies. The WiMAX forum has
adopted IEEE 802.16 OFDM PHY layer for the equipment manufacturer
due to its robust performance in multipath environment. The thesis
investigates the simulation performance of IEEE 802.16 OFDM PHY
layer. The Stanford University Interim (SUI) channel models are selected
for the wireless channel in the simulation. The evaluation was done in
simulation developed in MATLAB. Perfect channel estimation is
assumed.
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Chapter 1

| ntroduction

This chapter provides a brief introduction on the motivation of this thesis work and its
objective as well. At last the structure of the document is provided.

1.1 Motivation

Broadband Wireless Access (BWA) has emerged as a promising solution for last mile
access technology to provide high speed internet access in the residentia as well as small
and medium sized enterprise sectors. At this moment, cable and digital subscriber line
(DSL) technologies are providing broadband service in this sectors. But the practica
difficulties in deployment have prevented them from reaching many potentia broadband
internet customers. Many areas throughout the world currently are not under broadband
access facilities. Even many urban and suburban locations may not be served by DSL
connectivity as it can only reach about three miles from the central office switch [3]. On
the other side many older cable networks do not have return channel which will prevent
to offer internet access and many commercia areas are often not covered by cable

network. But with BWA this difficulties can be overcome. Because of its wirel ess nature,
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it can be faster to deploy, easier to scale and more flexible, thereby giving it the potential

to serve customers not served or not satisfied by their wired broadband aternatives.

IEEE 802.16 standard for BWA and its associated industry consortium, Worldwide
Interoperability for Microwave Access (WiMAX) forum promise to offer high data rate
over large areas to a large number of users where broadband is unavailable. This is the
first industry-wide standard that can be used for fixed wireless access with substantially
higher bandwidth than most cellular networks [2]. Wireless broadband systems have been
in use for many years, but the development of this standard enables economy of scale that
can bring down the cost of equipment, ensure interoperability, and reduce investment risk
for operators.

The first version of the IEEE 802.16 standard operates in the 10-66GHz frequency band
and requires line-of-sight (LOS) towers. Later the standard extended its operation through
different PHY specification to 2-11 GHz frequency band enabling non line of sight
(NLOS) connections, which require techniques that efficiently mitigate the impairment of
fading and multipath [4]. Taking the advantage of OFDM technique the PHY is able to

provide robust broadband service in hostile wireless channel.

The OFDM-based physical layer of the IEEE 802.16 standard has been standardized in
close cooperation with the European Telecommunications Standards Institute (ETSI)
High PERformance Metropolitan Area Network (HiperMAN) [5]. Thus, the HiperMAN
standard and the OFDM-based physical layer of IEEE 802.16 are nearly identical. Both
OFDM-based physical layers shall comply with each other and a global OFDM system
should emerge [4]. The WIMAX forum certified products for BWA comply with the
both standards.

1.2 Objective
The objective of this thesis is to implement and simulate the IEEE 802.16 OFDM

physical layer using Matlab in order to have better understanding of the standard and the
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system performance. This involves studying, through smulation, the various PHY
modulation, coding schemes and interleaving in the form of bit-error-rate (BER) and
block-error-rate (BLER) performance under reference channel models.

1.2 Structure of thethesis

The first chapter is an introduction of the thesis work. The rest of the chapters are
organized asfollows:

Chapter 2 discusses the evolution and architecture of the IEEE 802.16 standard for BWA.

Chapter 3 provides an overview of the IEEE 802.16 physical layer and OFDM technique.

Chapter 4 deals with the PHY layer simulation model and SUI channel model employed
by thisthesis.

Chapter 5 provides results obtained from the PHY layer smulation.

Chapter 6 concludes with a summary of the research done and recommendation for future

work.
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