Table of Contents

CONTENT Page
No
Y i
Dedication i
Acknowledgment iii
Abstract iv
e y
Table of Contents Vi
Table of Contents Vii
List of Figures viii
List of Figures iX
List of Tables X
List of Abbreviations Xi
List of Abbreviations Xii
Chapter One: Introduction
1.1- Preface 1
1.2- Problem definition 2
1.3- Objectives 3
1.4- Research Methodology 3
1.5-Thesis outline 3
Chapter Two: Literature Review
2.1- Introduction 5
2.2- Beyond 3G systems 7
2.3 -Evolution to 4G 8
2.4- Channel coding 9
2.5 -Types of Channel Codes 10
2.5.1 -Block Codes 12
2.5.2 -Convolutional code 13
2.5.2.1Convolutional encoding 14
2.5.2.2Decoding convolutional codes 20
2.5.3 -Turbo codes 22
2.5.3.1 -Turbo encoder 23

\




2.5.3.2 -Turbo decoder 25
Chapter Three: Channel Coding in 4G
3.1 -Turbo Code 27
3.2 - Binary Turbo Code in 3GPP LTE Standard 28
3.3 - Double Binary Turbo Code in IEEE 802.16e WiMax 29
Standard
Chapter Four : Results and Discussion
4.1 - Environment and Parameters Assumptions 34
4.2 - Simulation Results and Results 35
Chapter Five : Conclusion and Recommendations
5.1- Conclusion 38
5.2 -Recommendations 38
o References 39
e Appendix 41

Vi




List of Figures

Figure Page No

Figure 1.1: The Wireless Technology Migration 1
Figure 1.2: Down Link Interference 2
Figure 1.3 Up Link Interference 2
Figure2.1: Cellular systems evolution 7
Figure 2.2: The flow of a simple digital communication 9
system
Figure2.3: Rate 1/3 non-recursive ,non-systematic 14
convolutional encoder with constraint length
Figure 2.4: Rate 1/2 recursive, systematic convolutional 15
encoder with constraint length 4
Figure 2.5: Trellis diagram 17
Figure 2.6: Turbo Code Encoder

23
Figure2.7: Structure of Turbo Code Encoder 24
Figure2 .8: Turbo Decoder 26
Figure 3.1: Structure of rate 1/3 Turbo encoder in 3GPP LTE 28
Figure 3.2: Structure of rate 1/3 double binary Turbo 30
encoder in [EEE 802.16e
Figure 3.3: Basic structure of Turbo encoder and decoder 31
Figure 3.4: Trellis diagram for an 8-state binary Turbo code 32

VI




Figure 4.1: Turbo decoder performance over AWGN channel 35
for length =1E1
Figure 4.2: Turbo decoder performance over AWGN channel 36
for length =1E2
Figure 4.3: Turbo decoder performance over AWGN channel 37
for length =2E3
Figure 4.4: Turbo decoder performance over AWGN channel 38
for length =3E3
Figure 4.5: Turbo decoder performance over AWGN channel 39
for length =1E4
Figure 4.6: Turbo decoder performance over AWGN channel 40
for length =2E4
Figure 4.7: Turbo decoder performance over AWGN channel 41
for length =3E4
Figure 4.8: Turbo decoder performance over AWGN channel 42

for length =4E4




List of Tables

Table Page No
Table 2.1: The Puncturing Matrix 21
Table3.1: Some applications of Turbo codes 28
Table 4.1: simulation parameters 34




List of Abbreviations

1G First Generation

2G Second Generation

3D Three Dimension

3G Third Generation

3GPP 3rd Generation Partnership Project

4G Fourth Generation

APPs A Posteriori Probabilities

ARP Almost Regular Permutation

ARQ Automatic Repeat reQuest

BER Bit Error Rate

BPSK Binary Phase Shift Keying

CDMA Code Division Multiple Access

FDD Frequency Division Duplex

FPGA Field Programmable Gate Array

GB Giga Bit

GSM Global System Mobile

HRPD High Rate Packet Access

HSPA High Speed Packet Access

IEEE Institute of Electrical and Electronics Engineers

IMT-2000 International Mobile Telecommunications for the
year 2000

IP Internet Protocol

ITU-R International Telecommunication Union for Radio
communication

LAN Local Area Network

LLR Log likelihood Ratios

LTE Long Term Evolution

MAN Metropolitan Area Network

Matlab Matrix Laboratory

MHz Miga Hertz

MIMO Multiple Input Multiple Output

XI




OFDMA Orthogonal Frequency Division Multiple Access

QAM Quadrature Amplitude Modulation

QPP Quadratic Permutation Polynomial

QPSK Quadrature Phase Shift Keying

SCFDMA Sub Carrier Frequency Division Multiple Access

SISO Soft Input Soft Output

TDD Time Division Duplex

TV Television

UMB Ultra Mobile Broadband

UTRA Universal Terrestrial Radio Access

VLSI Very-large-scale integration

WCDMA Wide Code Division Multiple Access

WiMax Mobile Worldwide Interoperability for Microwave
Access

WRC2007 World Radio communication Conference 2007

Xl




